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Minamata Disease and Hg Pollution

» Minamata disease, a neurological disease caused by
severe Hg poisoning due to consumption of
contaminated fish, was first discovered in Minamata,
Japan in 1956.

» Hg-containing industrial wastewater discharge was the
major Hg source to the fish in Minamata Bay.

(Time, 2010)
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Why Is Mercury Still A Concern?

Global Hg Pollution
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Blood Hg Concentration by Countries
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Global Hg Pollution

» Fish consumption is the major exposure route of Hg to
many people worldwide.
» Hg concentrations in fish are elevated globally.
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Global Hg Pollution

» Atmospheric deposition is the major source of Hg to many aquatic
ecosystems.
» Once deposits from atmosphere, inorganic Hg can get methylated

by bacteria to form MeHg then bioaccumulates through food chain,
resulting in higher concentrations in large long-lived predatory fish.

iy wyale
(GMOS, 2012) ,-""r e “""'-1
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Atmospheric Mercury Cycling
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Global Mercury Assessment 2018

Sources of Atmospheric Hg

» Natural emissions: mercury released from natural weathering of
Hg-containing rocks or by geothermal activity. 500 Mg yr*

» Anthropogenic emissions: mercury released as a result of current
human activities. 2500 Mg yr*

» Re-emissions: mercury released to the atmosphere that are derived
from past natural and anthropogenic releases. 5000 Mg yr+*

(Outridge et al., 2018
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Anthropogenic Hg Emissions in 2015

» Anthropogenic Hg emission is an important contributor
to the Hg in the atmosphere. Major sources include:
» ASGM ] i
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Concerns in Asia
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Anthropogenic Hg Emissions in 2015

T Ao ¥ s e -
o R mprepw I

[ S . Ty I R, — ""'.':'_"‘:':" "_If:i'u
el ks, '1'::::"'““' witpaid dwl el -
T sl | sl pkid iy
ETSTIT LR, S P Y P ] il [ i 5.7 [ i
Corivad A A b dwin “ L] [} ia SLE[TLaaA Li
1T &) mdarr bwergerars o e s T [ T m [RE TR S ] NP
|Iu|u:|:--||h o1 1l W [15] Jid o o ] [T} |
i bl T} [T T i Y i,
kb @i [[E] S (E8] Rl AR TR |
[T = [T B T P 1 LR LE
' ] L] s HA TR WK
ey A - -l L i
| =T 1% i =5 i 1L B wi |
et AR E FeLe §iF imi 5] e T i F
e prmmry 11 i 1] (] LI (R (i
il

15 (UNEP, 2018)

]
e ha

(UNEP, 2018)

16

40

2019/10/29



Trends in Anthropogenic Hg Emissions

» Anthropogenic Hg emissions from Europe and North
America are declining, whereas emissions from Asia
are increasing.
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Projections of Global Hg Emissions in 2050

» ltis likely that Hg emission will increase in the future.
The main driving force is the expansion of coal-
burning electricity generation, especially in Asia.

Projections of Global Mercury
Emissions in 2050
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Biomass Burning Hg Emissions
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19 SEAS + EQAS = 249 g Hg/year = 37% of global biomass burning emission

Distribution of Atmospheric Hg Concentrations
and Deposition Fluxes: Modeling Results
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Trend in SW Hg Conc. in Surface Oceans
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Rising Hg Levels in the Pacific Tuna
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International Actions

Minamata Convention on Mercury

» The Minamata Convention on Mercury was opened
for signature by governments at a Diplomatic
Conference on October 9-11, 2013 in Japan.

» Minamata Convention on Mercury entered into force
on
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Minamata Convention on Mercury
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Atmospheric Hg Monitoring Worldwide
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Currently, long-term or background atmospheric Hg monitoring
56 |activities in SE and S Asia are still lacking.
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Asia Pacific Mercury Monitoring Network

| Asia Pacific Mercury
Monitoring Network

Systematically monitor wet deposition
and atmospheric concentrations of
mercury in a network of stations
throughout the Asia-Pacific region

27

APMMN Site Map
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Contact:
grsheu@atm.ncu.edu.tw
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State of the Network :
mercury central analytical
lab and site liaison
reports

Guey-Rong Sheu and Da-Wei Lin

? Department of Atmospheric Sciences
National Central University, Taiwan

Background

NCU has been working closely with EPA Taiwan (EPAT),
USEPA and NADP since 2012 to establish the collaborative
Asia-Pacific Mercury Monitoring Network (APMMN).

2012 in Taipei (1%)
2013 in DC (2"9)

2014 in Hanoi (3")
2015 in Minamata (4t)
2016 in Bangkok (5t)
2017 in Taoyuan (6t")
2018 in Manila (7t)
2019 in Jakarta (8t)
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Background

® NCU Hg Lab serves as the center for ultra-trace
level Hg analysis and training
* To help analyze rainwater samples, and to train
researchers from other Asian countries for capacity
building on ultra-trace level Hg sampling and
analysis
® EPAT funded the establishment of the Center for
Environmental Monitoring and Technology on NCU
campus in 2016
+ Administrative offices and lab expansion to support
the operation of Asia-Pacific Mercury Monitoring
Network

Center for Environmental
Monitoring and Technology

49
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Center Opening Ceremony in June 2016

Administrative Area

ﬁ Main Office

Meeting room Visitor office jm | Staff office
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Trace-Level Mercury Analytical Lab

Established in 2007. Expanded in 2016. Remodeled
in 2019.

* 3 class 1000 cleanrooms and 2 clean benches

* 3 Tekran 2600 CVAFS mercury analyzers

* Tekran and Gardis atmospheric mercury monitoring systems
* 1NICMA-3solo

* 2 DI water systems

* pH/conductivity meter
e 2 analytical balances

* 4 chemical hoods

*  UHP Ar supply

* Chemical furnace

* Labware furnace

New Lab Space and Equipment
P -

| -
I
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Remodel of Old Lab Space

rEpox
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Atmospheric and Rainwater

Mercury Monitoring Training

Training Activities
Site visit and training, Thailand (February 2017)
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Training Activities
Site survey and training, Ph|||pp|nes (June 2018)

—

13

Training Activities
Site visit and training, Indonesia (May 2019)
. |

14
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Training Activities
Visit of Vietham CEM (April 2017)

Training Workshop (May 2017)
T — n -[r|

15

Training Activities
Training Workshop (June 2019)

16
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Training Activities
Training Workshop (June 2019)

i

17

Training Activities
Advanced Training (4 sessions)

October 2018
(Thailand)

March 2019
(Vietnam)

18
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Training Activities
Advanced Training (4 sessions)

March 2019
(Indonesia)

April 2019
(Philippines
and Sri Lanka)

19

Wet Sampler Inter-comparison
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Inter-comparison of Wet Deposition Samplers
* There is no “standard” wet deposition sampler.
* APMMN uses MIC-B type sampler, whereas NADP/MDN uses
N-CON sampler
* MIC-B vs N-CON : since January 2017
* MIC-B vs MIC-B : since April 2018

21

Inter-comparison of Wet Deposition Sampler

MIC-B vs MIC-B:
33-pair of samples until April 2019

THg concentration Sample amount
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Inter-comparison of Wet Deposition Sampler
MIC-B vs N-CON:
70-pair of samples until April 2019

THg concentration Sample amount

Collection funnel diameter:
MIC-B : 70.0 mm

=
=
f:-' = N-CON : 62.5 mm
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* Lid opening/closing time difference Evaporation of water and/or Hg
(sensor/motor difference) *  Wind speed and direction
*  Raindrop bounce/splash *  Other factors
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Inter-comparison of Wet Deposition Sampler
Acid preservation : MIC-B vs MIC-B

Outliers eliminated
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Inter-comparison of Wet Deposition Sampler
Acid preservation : MIC-B vs N-CON

Hp Lo
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Passive Atmospheric Sampler
Tests in Taiwan
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Passive Atmospheric Hg Sampler

Advantages:

Lower cost
+ No need for electricity and gases
- Easy to use and deploy
 Improved spatial resolution
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Passive Air Sampler

From July 2018 to June 2019
Deployed at site on NCU campus

Test in Taiwan

(ground, suburban) and at

the Lulin Atmospheric Background Station (mountain, remote)

Side-by-side with a Tekran system

Various temporal resolution
NCU Site

LABS Site
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PAS Test Results — NCU

Passive Conc.

Deployment Active Cca)nc. (ng m3)
time ng m-
(ng m™) Original SR Recalibrated SR Adjusted SR
4 weeks 2.46 + 0.43 2.53+0.28 2.60+0.29 2.44 +0.29
13 weeks 2.47 +0.23 2.50+0.12 2.57+0.12 2.41+0.09

4-week deployment

13-week deployment
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PAS Test Results — LABS
Passive Conc.
Deployment Active C(;nc. (ng m?3)
ti -
th (ng m) Original SR Recalibrated SR Adjusted SR
4 weeks 1.56+0.18 1.69 + 0.36 1.93+0.41 1.94 + 0.40
13 weeks 1.57 +£0.10 1.44+0.11 1.65+0.12 1.65+0.12
4-week deployment 13-week deployment
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APMMN Site Information

APMMN Site Information
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APMMN Site Information
Country Site ID Sampler model
Indonesia APIDO1 ACM

Korea APKRA2 N-CON

Philippines APPHO1 MIC-B
Sri Lanka APLKO1 MIC-B

Taiwan APTWO1 MIC-B

Thailand APTHO1 MIC-B

Vietnam APVNO1 N-CON

Vietnam APVNO2 MIC-B

33

Current Status

» 8 active sites, including 1 affiliated site.

* 3 sites began operationin 2018 and 2019.
* APPHO1 (2018/09)
« APVNO2 (2019/04)
« APLKO1 (2019/04)
* 3 new sites in progress.
* Fiji
* Mongolia
* Nepal
* APIDO1 requested to replace the ACM wet sampler
with a MIC-B sampler. (in progress)

* 5 sets of sampler are available.

34
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Progress on Wet Deposition
Sample Analysis:
QA/QC and Data Summary

35

Rainwater Hg Analysis

SEPA Total Hg is quantified by dual

amalgamation Cold Vapor Atomic

Maothod 1639, Rewsaon E-

Fluorescence Spectrometry
Mercury i Walor by Daldaticn, Purge and

Trep, anchCokd Vaper Momic: Fluorescence: — (CV/AFS) after BrCl oxidation,
M 30 NH,OH - HCl neutralization, and
SnCl, reduction.

Speciromeiry

36
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Method Detection Limit

MDL of the NCU lab is 0.12 ng/L

Calibration Curve

50 y =0.001 x +0.030
R%=1.000

Standard solution
w
o

2019/4/9
SN:240

0 5000 10000 15000 20000 25000 30000 35000 40000

37 Peak area
Blanks
System blank
Mean Min. Max.
Frequency (ng L) | (ng 1Y | (ng 1) 1631rev. E
2016 —-2017 127 0.18 0.05 0.53
<0.5nglL?
2018 — Apr 2019 67 0.06 0.03 0.15
Bottle blank
Mean Min. Max.
Fregency (ng L (g i M ngile) 1631 rev. E
20162017 83 0.12 0.00 0.48
<0.5nglL?
2018 — Apr 2019 96 0.24 <MDL 1.95
38
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Duplicate Analysis and Matrix Spike

Duplicate analysis

Mean Min. Max.
Frequency (%) (%) (%) 1631 rev. E
2016 - 2017 128 1.0 0.0 4.9 RED
2018 — Apr 2019 88 2.4 0.1 11.2 <120 %
Matrix spike/duplicate
Mean Min. Max.
Fregency (%) (%) (%) 1631 rev. E
2016 - 2017 130 101.5 | 96.5 | 119.6
Recovery
2018 — Apr 2019 66 98.8 | 78.4 | 1100 | 71-125%

39

Quality control sample (QCS)

Recovery of QCS and CRM

Mean Min. Max.
Fregency (%) (%) (%) 1631rev. E
2016 — 2017 83 100.5 | 95.6 | 106.3
Recovery
2018 — Apr 2019 86 101.2 | 91.7 | 113.7 | 80-120%
Certified reference material (CRM)
Mean Min. Max.
Fregency (%) (%) (%) 1631rev. E
2018 — Apr 2019 20 953 | 885 | 103.3 =

40
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Samples Received and Analyzed

Rain water sample
From 2016 to April 2019

Number of samples

i 2016 | 2017 | 2018 | 2019 | “UuPtotd
APIDO1 19 20 22 13 74
APPHO1 ] ] 10 8 18
APLKO1 ] i ] 1 1
APTWO1 L 44 | 43 11 98
APTHO1 44 | 43 43 136
APVNO1 12 13 9 4 38
APVNO2 L ] ] >
APKRA2 29 30 29 8 94

Summary 104 150 156 52 462

42

Samples Received and Analyzed

QC sample (Reagent blank, bottle blank, ...)
From 2016 to April 2019

Site ID

Number of samples

2016 | 2017 | 2018 | 2019 Subtotal

APIDO1 A ! } 5

APPHO1 L ] i 5

APLKO1 . . _ d

APTWO1 L 45 64 32 e
APTHO1 14 8 12 12 e
APVNO1 4 1 _ 1 z
APVNO2 L 3 _ 1

APKRA2 - - _ i 0
Summary 18 54 76 50 =

68
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Samples Received and Analyzed

Other samples (e.g. surface water)
From 2016 to April 2019

Site ID

Number of samples

2016

2017

2018

2019

Subtotal

APIDO1

APPHO1

APLKO1

APTWO1

oO|lO|O | 0O

APTHO1

11

18

APVNO1

APVNO2

APKRA2

Summary

11

18

46

43

APMMN Data Summary

From 2018 to April 2019

Site ID Number of Rainwater Hg Conc.
Sample (MeanzS.D; ng L)

APIDO1 35 13.1+11.7
APPHO1 17 26.5+27.8
APLKO1 1 7.9
APTWO1 55 10.5%7.3
APTHO1 46 9.716.6
APVNO1 12 34.016.6
APVNO02 2 41.3+16.2
APKRA2 38 7.7+7.2
OVERALL 206 12.4+12.6

44
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Summary of Rainwater Hg Conc. Worldwide

Location

THg conc. (ng LY)

References

APMMN

12 sites in Taiwan

10 sites in Japan (estimate)
EMEP (2016)

NADP/MDN (2017)
Chuncheon, Korea

Seoul, Korea

Nam Co, China

Mt. Leigong, China
Chongging, China

4 sites in Xiamen, China
Nanjing, China (9 months)
Monterey Bay, CA, USA
CBL, MD, USA

Moffett Field, CA, USA
Bermuda

10 sites in UK

2 sites in South Africa

2 sites in Mexico

7.7-41.3
6.6-14.3
5.2-9.5
3.5-24.0
2.1-21.4
8.8
10.1-16.3
4.8
4.0
30.7
11.4-14.0
52.9
5.8
11.4-15.0
11.6
4.7
1.6-5.1
10.6-15.8
7.9-8.2

January 2018 — April 2019
Lin et al,, 2018

Sakata and Marumoto, 2005
EMEP, 2018

NADP 2017 Annual Summary
Ahnetal., 2011

Seo et al., 2012

Huang et al., 2012

Fuetal,, 2010

Wang et al., 2012

Xu et al.,, 2014

Zhu et al., 2014

Conaway et al., 2010

Mason et al., 2000

Steding and Flegal, 2002
Gichuki and Mason, 2014
Rowland et al., 2010
Gichuki and Mason, 2013
Hansen and Gay, 2013
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.r'" disla Panfo Maour ¥
'l Morvoring pletwort

Session lll

APMMN Mercury Wet
Deposition Roundtable
Discussion

Standard Operating Procedures
Acid cleaning

Case study

Blank sample preparation

M.ichine Shep W
R e ok WA ' . s L

Mercury Deposition Sampler

T

A
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[ Michine Shop

B e

| e i il g

External item of the equipment

Trace Mercury collection device

Control
box/panel

[ Muchine Shep
FET T )

| e i il g

Internal item of the equipment

Precipitation Sensor

Motor Power Positioning Sensor

72 2



| Muchine Shop

Lt R R R

Control panel

Homepage

Manual/Auto
switch

I
Setting 4 indicators

Advanced setting
(pin code)

| Proximity sensors

adjustment

e

Flat cover opening positioning sensor

| ~ il

Internal item of the equipment

Shaft coupling

Sensor positioning sheet

Flat cover closing positioning sensor

73
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[ Michine Shop

b B R R R

“Precipitation” light on controller
monitor will be on. Then “Heater” will
‘When precipitation sensor detects precipitation. light on and shine followed by setting.

[ Michine Shop

b B R R R

Description of Operation

‘While the flat cover opening, Sensor positioning sheet will synchronously
‘When “Precipitation” lights on, rotate with it until be detected by Flat cover opening positioning sensor
flat cover will open and start to with lighting on. Then flat cover will stop. “Cover open” on controller
collect mercury deposition monitor will light on.

74
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[ Michine Shop

b B R R R

“Precipitation” light on controller monitor will
be off. Then “Heater” will light of.

‘When precipitation sensor doesn’t detect precipitation.

[ Michine Shop

b B R R R

Description of Operation

‘While the flat cover closing, Sensor positioning sheet will synchronously

rotate with it until be detected by Flat cover closing positioning sensor
‘When “Precipitation” lights off, with lighting on. Then flat cover will stop. “Cover close” on controller
flat cover will close.

monitor will light on

75
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[ Michine Shop

b B R R R
‘- ; =

Description of Operation

‘While the flat cover closing, Sensor positioning sheet will synchronously

rotate with it until be detected by Flat cover closing positioning sensor
‘When “Precipitation” lights off, with lighting on. Then flat cover will stop. “Cover close” on controller
flat cover will close. monitor will light on

[ Michine Shop

b B R R R

] Glass funnel (o=

A E===———u—) Teflon shim
: -sealed check valve _

) — Teflon connector

collection bottle

76
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Standard Operating Procedures
for APMMN

."‘ 3 Center for Environmental

& sl s i
oy Puis Paciic Meiury Monitoring and Technology
'-* wonitonng Metwark National Central University

Current SOP

* Based on MDN/NADP SOP.

* Revised Ver. 1.3 by EPAT,
i - Parile ilsrowry Visnivriag Sciwark
APy USEPA, NADP, NCU,
dhirery Wt Bapestiss Momew bl sapded Vietnam and Thalland in
Vit i Fisidaies 2015

v b Vel P

http://apmmn.org

.
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Wet-only precipitation collector — MIC-B type

Front view Lid Wet sensor

Wet sample
collector

Control
box

Enclosure door

Wet-only precipitation collector-MIC type

Top view

78
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Mercury collection device

_ OTeron washer

glass
vapor lock

PFA collection
Bottle (1-L)

Sample changeout

Items needed:
* Network Observation Form (NOF), for previous week
* NOF, for current week

* Mercu ry collection device (precharged hydrochloric acid), covered
with double plastic bags

* Fresh deionized water in a squeeze bottle (~300 ml)
* Paper towels or lab wipes

* 3 Pairs of glove

* 2 zipped bags

79

2019/10/29



Network Observer Form (NOF)

; rsaE Pache Ky QBSERUE“ mnm | Ef‘;‘-j‘,_"_,__________ |

Wiyt ke gy btk

0 T
1. STATION | 2 oaseaven e s o B
[ o L it | | im == = |
] | | | | 11 N e I:E 1
4. BOTILE L} e 4. ARALYIE TYFE = | | |
o = w1 = —----\_—_:—I =
0 e s i e s o e -0 = =
5 HILI'!\'FJI-EM- P n iy o mim I B 3IFE OPEAAT D
i I P -
| wen 1 fy— r -
= | Mt ~ 1| i | - o e e wCemerTTan
7. FRECRITATIIK RECOAD I |
===l =l [=[=1=1]1= |
- L L F - - N RMCLONURT TEMI™Y RN

TR | f
i | | ]| | s |

BS. AERMERKY T TSTTT

-

Retrieve your sample

* Changes on Tuesday morning 9 am (local time)
* Approach collector facing into the wind

* Open the enclouse door

* Put ot the gloves

* Take off PFA sample bottle

Clean hand

80
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Retrieve your sample

* Cap the bottle
* Take 2 zipped bags to cover bottle

Clean hand

Retrieve your sample

* Fill in the Network Observer Form

* Open the lid
* Take out the used sample collection device (funnel)

g-—
i

81
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Retrieve your sample

* Fill in the Network Observer Form (previous week)

| 1. sTaTION 2. OBSERVER

| wews  Lulin onl o
o LTWOR] fume  OW e W

{ 2. porTLE 3 = . ANALYSES TYPE
= 0 I81016_119 0/9]0]0 ] B ﬂ
=018 11 [3.119 1 [0.9]0[0 i B

E=T=FTT

5. DBSERVATIONS  Tor ===

V' | LD v ] FEE UCE
3 V| o s v A !
o e
| / R f Al Sty / A g ol e o
B, SITE OPERATIMG
LS
.J b o o ot e e AR TE P i
; o Y N OO D L T e
;7 b . 1 mra B 1 e ey e e o B b R

2019/10/29

Retrieve your sample

* Fill in the Network Observer Form (previous week)

]

8. WERFLOW

154

G, EMCLOSUEE TEMPERATURE

ok by 3

e 5 ~

o B

218} 1] =

10. REMARKS

1. xxxx

2. @EPEE

T R R e T, 61 R S P R T
rerm e e, horweg ashagr an

82
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Retrieve your sample

* Open the lid (switch to Manual OFF)
* Take out the used sample collection device (funnel)

Cover apen Precipitation

Cleaning the collector

* Clean the sampler surfaces by Deionized water and
paper towels

* Clean any debris off precipitation sensor

Dirty hand

83
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Deployment of new sample collector

* Change your gloves !

* Deploy new sample collection device

* Avoid to touch the inner surface of glass funnel
* Close the lid and enclosure door

* Note the date/time on the new NOF

* Weigh the sample bottle and subtract the weight of empty
bottle (recode it on the NOF)

Weigh, transfer and storage

=N

00 || O
|| U

84

2019/10/29

14



Weigh, transfer and storage

* Carefully pour the sample from 1L PFA bottle to 125mL
PETG shipping bottle

* Label the sample with sampling site ID, start/end date
* Place the sample into double sealable plastic bag

* Store the sample in a Hg-free and secure place (or
refrigerator) if not shipping immediately.

Weigh, transfer and storage

* Capture rain gauge data

7. FRECIPITATION RECCRD

i
T e —— —— = - mi
e Tid [ T T T i i Ti§ wi)

o i symu | o CETTITN BT T R R LM (R (Ir LETY]

oot 05| 2.0 | | 35

* Complete the NOF

85
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Sample label

* The one of important part of taking sample

Site ID
Start Date (MM/dd/yyyy) |
End Date

APTWO01
08/06/2019
08/13/2019

Shipping Info.

Ship samples at least monthly by int’l logistics service
Ex:

* Pack samples and NOFs singly or in bulk
* Cold shipping is unnecessary
* Description of goods : Rainwater

Dr. Guey-Rong Sheu
APMMN
Department of Atmospheric Sciences National Central University

300 Jhong-Da Road Jhong-Li 320, Taiwan

86
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Acid Clean of Collection Devices

Material/Equipment

* Cleanroom w/ fume hood (1.5-15.4 ng m=3, indoor air

concentration in NCU ATEL)
* Personal protective equipment

* Deionized water — p=18.2 MQ-cm, 0=0.055 pS/cm

* Hydrochloric acid — J.T Baker Hydrochloric Acid, 36.5-
38.0%, BAKER INSTRA-ANALYZED® Reagent or
equivalent

* Container (polyethylene)

Certificate of Analysis

E Arhad |'|:_-_ I

Hydrechlonc Acid, 36.%- 36.08
BAKER INSTHA-AMALY ZEF® 'llq.".’ll;.ll-lll
Far Trace Mebal Arsalysis

87
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‘ Mercury collection devices ‘

‘ Wash 3 times by DIW ‘

I
' }

First use*/Obviously dirty Used

Soak in 10 %(v/v) of HCI Soak in 0.4 %(v/v) of HCI

l T I 72 hours

Rinse at least 3 times by DIW

* : independent tank, fresh solution Under the clean room/clean bench

Acid Clean of Collection Devices

* Separate the collection device and wash by DIW

88
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Acid Clean of Collection Devices

* Soak within hydrochloric acid for 72 hours (except O-ring)

Acid Clean of Collection Devices

* Rinse thoroughly each component with deionized water
(p=18.2 MQ) at least 3 times

89 19
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Acid Clean of Collection Devices

* Air dry each component in the clean bench

Acid Clean of Collection Devices

* Cover each component with
clean plastic bag and store

* Assemble each component
before use

90 20



2019/10/29

Cases in the past years

Case 1:
No sealable plastic bag (double bags)
No lable on sample bottle

Cases in the past years

Case 2:

Single sealable plastic bag only

Number of Sample bottle and NOF were unequal
Not use the suggest PETG bottle

91 21



Cases in the past years

Case 3:
No label on the bottle
No NOF

Field blank

Items needed:

* NOF, note the field blank on block 4

* Mercury collection device, covered with double plastic
bags

* 100ml fresh deionized water in a squeeze bottle

* 1 PETG shipping bottle

* 2 zipped bags

92
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Reagent blank

Items needed:

* NOF, note the other on block 4 and describe it on block
10

* PETG shipping bottles
* Test reagent — hydrochloric, deionized water
* 2 zipped bags pre shipping bottle

1. 100 ml, 0.5% (v/v) of diluted acid solution.

»>99.5 ml of deionized water and 0.5 ml trace-metal grade 12-
Normal hydrochloric acid prepared into PETG shipping bottle.

2. 100 ml deionized water prepared

Bottle blank

Items needed:

* NOF, note the other on block 4 and describe it on block
10

* Cleaned, dried 1L PFA bottle

* 100ml fresh deionized water

* PETG shipping bottles

* 2 zipped bags pre shipping bottle

93
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Blank results

In the past three months at NCU ATEL

Type Range (ng L?) Criterion
Field blank 0.38-1.29 -
Reagent blank — DIW N.D-0.04 -
Reagent blank — HCI N.D-1.12 -
Bottle blank 0.01-0.58 <0.5

THANK YOU

# Center for Environmental
#uid Pacife Meroery Monitoring and Technology
w Mion Besing Metwork

National Central University

94
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Emissions-Air-Biota-People

Why 1s Mercury Monitoring Important?

David A. Gay

Associate Scientist
National Atmospheric Deposition Program
State Laboratory of Hygiene, University of Wisconsin - Madison
1.217.898.1444, dgay2@wisc.edu

Jational Atmospheric

Deposition Program

Summary:
Why is it important to Monitor For Mercury?

Human Health
Health of Animals and Insects

General Environmental Health, Hg Cycling in the
Environment

Policy Ramifications
— Local regulations
— Minamata Convention on Mercury

Scientific/Research, cycling of metals

95
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Measuring Mercury For The
Human Health Impact

A Human Health Concern

* Neurological Disorders

 Persistent bioaccumulative
neurotoxin

* Large problem in children up to
about 7-12 years
» Birth defects
» learning disabilities

* Problem in adults under »
certain conditions -

96
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Human Health: Accumulation of Methyl Mercury
in Fish and Shellfish

Measuring Mercury For Human
Health

Asians in particular, along with
Indigenous peoples

97
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Mercury exposure to humans is
primarily through the
consumption of fish

Fish Consumption High In Asia

A global estimate of seofood consumption ~ citemr s
by coastal Indigenous peaples : e 23
bl s G Mg b o e 3

[=
Tareram . "Famibrden. mel Tavdeivte (e X0H
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FDA Reported National Hg Values
1.6

4 g www.cfsan.fda.gov/~frf/sea-mehg.html
A
1.2
= 1.0
§um
= 0.6 -
4
0.4 0.3 ppm, EPA FDA
00 Il.]lllhlljuln

J
Exs pEEEEZENESL LTS IS S
55€g31§5§§§=i§3555u3%§§a
EP9d s EiT3ani53"F §Uz8
. - 2
§§ 2BEE g
s ¢ &% 3
§ B B E
u @ G Souca FDA, 2007

Mercury in fish and marine mammals

. om - Frpp 1 Thes echpraple. JEmbud of 5 ek Teioy
Lo x CORETITATHAS i [GOrR] wRgie saal, e fah, § rand.
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Mercury is damaging to wildlife
exposed to mercury

(eating within the same food chain)

But it isn't just humans....

100
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Impacts on wildlife include

reduced reproduction,

changes to egg incubation times,
behavioral changes, and
neurological problems

From Wright et al, 2018; Aerosol and Air Quality Research, 18: 1953-1992

Immunotoxicity
nephrotoxicity
diminishes neurological capacity and neurobehavioral function

alters functioning of three major endocrine axes and impairs
reproduction and

alters offspring quality

From Eagles-Smith et al., 2018 Ambio 47, Issue 2, pp 170-197

Why

It Is Important To Monitor For
Atmospheric Mercury

101
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Atmospheric Deposition is the key input of
Mercury in water bodies

Friviron, Sei. Technol, 2006, 40, R261 -6265
Mercury in sﬂi_EE. Lakes, and Fish in * Hg source to water bodies is
Voyageurs National Park overwhelmingly atmospheric

(Minnesota): Impartance of
Atmospheric Deposition and
Ecosystem Factors

deposition and anthropogenic

“1 OR*% B [ EHEGHTE
£, 0, BARDHE IS

I IFRER IS0 W & 88 1. HRici
f. R MGSTROM. | WO AR
Wor CAREIN,* AND I BALOGH

“We conclude that nearly all of the mercury in fish in this seemingly pristine
landscape was derived from atmospheric deposition, that most of this
bioaccumulated mercury was from anthropogenic sources, and that both watershed
and lacustrine factors exert important controls on the bioaccumulation of
methylmercury.”

Asia is the world’s largest
atmospheric mercury source
region
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Largest Emissions Area and Growing

x, o Wine

Taial Hg kg par prid coll e ".ﬂ =
<05 B 1o i

B os-1e B o oo

B oo B e T

Small Scale Artisanal Gold Mining?
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Es tzmated Global Wet Deposition of Mercury

Modelled Net Mercury Deposition, Corbitt et al, EST 2011

Emissions Are Increasing

Asian Growth

Jalier wind ki

Global pmissions (ons/yr)

|
0 - l
win 1654, TR 1T

Evers, et al., 2012

EMEP, 2012

104
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What are the Mercury Sources?

1%

1% i
0% \ Fossil Fuels

Mining, Smelting, & Production of Metals
= ASGM
= Dental Amalgam
Oil refining
® Chlor-Alkali
= Cement Production
= Contaminated Sites

® Consumer Product Waste

Source: United Nations Environment Programme (UNEP)
The Global Atmospheric Mercury Assessment: Sources, Emissions and Environmental Transport, 2013

Mercury stays in the atmosphere for at least 6
months (as elemental Hg)

so regardless of whether your country emits
mercury, you are receiving mercury as wet and
dry deposition.

A true global pollutant........

105
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Responding to the
Minamata Protocol

Minamata Convention On Mercury

* 128 signatories, 112 ratifications

" Controls emissions and releases

® Calls for data and cooperative monitoring

106
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Many Asian Countries have
signed onto this agreement

UN® MINAMATA

eviommens  CONVENTION
== ON MERCURY

mw L S S e R R AT IRNE] EEE

A Critical Time for Mercury Science to Inform Global Policy
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Much of Asia Deposition

is not currently being measured or
measured consistently

Few Long-Term Mercury Measurements Made

in Asia

-rr >

:‘Q—IIﬁHI

. o
= W | il
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NADP/MDN
& AMNet by
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o —Em
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Currently, there is no long-term or background atmospheric Hg monitoring activity in
SE Asia; few measurements in East Asia; limited accessible data; no regional network

108
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Several East Asia Countries Have Monitoring

Programs

» Korea — National Institute of Environmental Research (NIER)
* Japan — Dr. Maramoto, Dr. M. Sakata, et al., wet deposition

+ Taiwan — Mt. Lulin and other stations — see work by Guey-Rong
Sheu

* China - see work by Xinbin Feng, others

Scientific Needs for
Understanding the Mercury
Problem

109
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Determining Rates of Deposition over Space

Eil pgpnst g & e D e s Poag gs B ecrp Dapss e i leae
S e g TSR L

Trends in Concentrations

* Measurements are needed..
— to determine if deposition is being reduced
— How fast deposition is being reduced
— If deposition is going down in all areas
— If fish concentrations are also being reduced
— If human exposure is decreasing

* Mercury reduction is proceeding in some
countries, and the Minamata Convention
should continue this trend.

110
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Great Lakes Mercury Wet Concentration and Deposition
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All Scientists need sound measurements
from everywhere, particularly in Asia

— To understand the global problem...
— To run global models...
— To track results of the Minamata Convention

iy
-_.I h
L]

Strength in Network Design
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The Value of Monitoring

* Using same methods!!!
— “apples to apples”
— ona global basis
— Harmonization of measurements

* Long term monitoring is required to see small changes.
* Sharing Data

— We need global data to understand a global pollutant
— Working together is the best way forward

SR ;
» Understand the problem through science F| .':"--'ra r ki g
» Is Policy Working? '._-_ ‘ \
— Putlegislation in place - sl
— Butis it working i

— Is the problem improving

Summary:
Why is it important to Monitor For Mercury?

Human Health
Health of Animals and Insects

General Environmental Health, Hg Cycling in the
Environment

Policy Ramifications
— Local regulations
— Minamata Convention on Mercury

Scientific/Research, cycling of metals

113
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The Asia-Pacific Mercury Monitoring
Network could provide these
measurements/

Emissions-Air-Biota-People

Why 1s Mercury Monitoring Important?

David A. Gay

Associate Scientist
National Atmospheric Deposition Program
State Laboratory of Hygiene, University of Wisconsin - Madison
1.217.898.1444, dgay2@wisc.edu

Mational Atmospheric

. T L = | [ [P e o [
Ueposition Frogram

114
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Introduction to the Asia Pacific Mercury
Monitoring Network (APMMN)

Maonitoring Network ERSSSS——

The Asia Pacific Mercury Monitoring Network
(APMMN) is.....

* a cooperative effort to systematically monitor mercury in air and
rainwater throughout the Asia-Pacific Region, and

* involves many different and voluntary groups, including
environmental ministries and federal government agencies, academic
institutions, and scientific research and monitoring organizations.

Marcury Monflonng Workshop 2006
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APMMN Goal and Objectives

= Goal

- Systematically monitor wet deposition and atmospheric
concentrations of mercury in a network of stations throughout
the Asia-Pacific region

= Objectives
— Determine the status and trends in concentrations of ambient

mercury species, and wet, dry, and total atmospheric deposition
of mercury

— Develop a robust dataset for regional and global modeling

— Assist partner countries in developing monitoring and
assessment capacity

— Share data and monitoring information

APMMN Network Principles
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= Our first step was mercury in precipitation
~ Loadings to ecosystems
— The atmosphere is the first place to identify changes in emissions

= Lots of monitoring experience; many experts regionally/globally

=  We have an opportunity to help
— Improve monitoring coordination
— Assist countries with limited experience and build capabilities

= Our second step was mercury in the atmosphere

- Loadings to ecosystems
= Lots of monitoring experience; many experts regionally/globally
= Multiple types of measurement systems available

= Automated Tekran Instruments
= Manual methods, provided by Japan MOE

‘Tek r
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| Asla Pacific Mercury
Monitoring Network

What Progress Have We Made?

APMMN Milestones 2012-2018
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Specifics of the APMMN for Wet Deposition

NCON Model NADP-style Taiwan-style

MDN 00-125-2 Aerochem 301 MIC
Sampler: Automated wet only precipitation collection systems
Sampling Schedule: Sample bottles and glassware are changed every Tuesday
Chemical Analysis: Cold vapor atomic fluorescence spectroscopy (CVAEFS)
Lab Location: National Central University, Taiwan (Dr. G. R. Sheu)
Mercury Forms: Total mercury wet deposition and precipitation concentrations
Site Locations: Regionally representative; rural, urban, and suburban areas with

estimated high levels of mercury emissions and deposition; and
sensitive ecosystems

Taiwan-Style MIC Collector
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Current Locations of Sites
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Asia Pacific Mercury
Monitoring Network

Phase 1
Wet Deposition Sites

@ Operating

® Operating (sampling splits)

® Affiliated Network

O Pending Sites (waiting equipment)
O Initial Interest/Acceptance

i 1+Cem‘ral Laboratory (ncu)

Progress Made

= A 3-year pilot wet deposition network established

sites in Indonesia, Thailand, and Vietham
Established Standard Operating Procedures

New Site in Philippines (last week)
7 new monitors available for distribution

= Data reported back to operating country

= U.S. led capacity building and site operator training workshops

= Transition to fully-operational wet network anticipated by 2017

One Laboratory; National Central University of Taiwan
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APMMN Laboratory at NCU Taiwan

APMMN Samplers are Available

10/30/2019



Participation in the APMMN workshops

= 2013 Mercury Monitoring Workshop
Washington, D.C.

More Information Here

http://apmmn.org/
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Asla Pacific Mercury
Monitoring Network

What is Next?

What’s Next?

Full coverage of Asia; 20 operating sites or so, all countries;
All APMMN data measured would be publicly available.
total atmospheric deposition (wet deposition and dry deposition);

work to develop a modeling methodology to estimate dry deposition fluxes
using APMMN gaseous measurements;

formally work more closely with other mercury networks;

continue to have the highest of quality assurance in all of our network
operation and measurement;

We plan to continue our network training in all network activities, and to
develop additional training programs
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Journal Article in Productions
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Submitted to “Atmosphere” journal, we should know this week if
they will publish it

Summary

The Asia-Pacific Mercury Monitoring Network (APMMN) is...
= A group of countries, agencies, academics and monitoring groups
= Making measurements of mercury
- Wet deposition

- Atmospheric mercury in the future (for dry deposition)

= Using the same instruments and standard operating procedures
across Asian countries and consistent with NADP

= Sharing data to solve the mercury problem
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Asla Pacific Mercury
Monitoring Network

Thanks!

Monitoring of Mercury Deposition Across Asia
Asia Pacific Mercury Monitoring Network (APMMN)

David A. Gay?, David Schmeltz?, Guey-Rong Sheu?, Mark Olson'
1 National Atmospheric Deposition Program, University of Wisconsin, Madison, USA, (217) 898 - 1444, dgay2@wisc.edu
20ffice of Atmospheric Programs, Clean Air Markets Division, U.S. Environmental Protection Agency, schmeltz.david@epa.gov
3 Department of Atmospheric Sciences, National Central University, Taiwan, grsheu@atm.ncu.edu.tw

4 Department of Environmental Monitoring and Information Management, Taiwan Environmental Protection Administration, hphsu@epa.gov.tw
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Mercury Scientific information:
What the public needs

Ahmad Safrudin - KPBB

The 8t Asia Pacific Mercury Monitoring Network — Workshop
Ritz Carlton Jakarta, 14 — 16 August 2019

" !
Sarinah Building 12'" Floor, Jalan MH Thamrin # 11 Jakarta Indonesia 10350

W |"'|.| r_l Phone: +62-21-3190 6807 Fax: +62-21-315 3401
e-mail: kpbb@kpbb.org, www.kpbb.org

[y

N

4.

Outline

What’s public needs in relation with mercury
scientific data?

Atmospheric mercury exposure
Understanding complicated mercury scientific data

Capacity building to transform behavior changing
and policy reform

Resume and recommendation
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What’s Public Needs?

* How to interpret, understanding , and using data in relation
with:
— Mercury exposure, and pathway

— Mercury is a naturally occurring element that is found in air,
water and soil.

— Mercury is one of the top six toxic threats, and is considered
one of the top ten chemicals of major public health concern
by WHO.

— Mercury is especially devastating to children.
— The role of artisanal gold mining.

— Toward Mercury exposure , pathway, and its effect to human
health and environment

* How to handling?

Atmospheric Mercury?

e Mercury is utilized | human life, even though its volatilization (Hg) easy to be
emitted to the atmosphere.

* Today, estimates for anthropogenic interferences range from about 50 to 75% of
the total annual Hg emissions to the atmosphere.

* Recent modeling suggests that the present atmospheric Hg burden has increased
by a factor of 3 during the last 100 years.

* This impact, which is significant, can be examined and assessed empirically. To
date, however, atmospheric Hg programs have not employed an experimental
design sufficient to account for short time scale atmospheric Hg variations of
natural and anthropogenic origin, and to resolve the long term temporal pattern.

* Is Hg increasing in the atmosphere?

* How we would examine temporal and spatial variations in atmospheric Hg and
assess the influence of natural and anthropogenic sources on the global
atmospheric Hg cycle?

* How to measure it? And how to interpret its result of measurement to the simple
information that can be understanding by common people?

— Identify between anthropogenic processes versus natural biogeochemical cycling of Hg
— Enhanced knowledge of the behavior of Hg in the atmosphere, and
— Interpret data base atmospheric Hg to the health effect.

It is not easy for common people include decision makers to
understanding with affective awareness toward scientific data on
mercury poisoning in environment.
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Understanding
Complicated Scientific Data

To Utilize Scientific Dat
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Complicated and details data toward Mercury
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What s public needs?

How to understanding toward complicated and details data to the simple meaning
to implement and handle in their daily activities.

* Source of Mercury Exposure, the tools/equipment with content Mercury include
household tools/equipment.

* Mercury as a pollutant exposure and pathway, and its characteristic (soil, water,
air, atmosphere).

* Mercury effects to the human health and environment.

* How to handle toward the potential Mercury poisoning in the environment?
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Capacity building to transform
behavior changing and policy reform

The needs on scientific information:
* Simple monitoring

* Simple index of mercury exposure in the environment
* Simple to be interpreted without misperception

* Simple information on health effect

* How to handling.
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Training for
Trainer

* Policy

Dialog
Data * Policy
Collection Analysis

* Survey
* Rapid

Assessment

* Desk Study

* Consultative
Group Meeting

Documentation I

* Survey Report
* Training Modul
* Policy Paper
* Communication Strategy
Public Education &
Communication
Strategy

Campaign
Material
the
* Policy

Cam q
. Avoid Hg
Interactive Formulation in th
Talk Show o Changing !n e
, Environment
Press Behavior
Conference

Infrastructure
Development

Capacity Building and Policy Reform
to Avoid Hg Poisoning in the Environment

Resume and Recommendation

* The facts show us that Mercury exposure, and its pathway in the
environment include in the atmospheric layer has effected to human
health and environment.

* Mercury is one of the top six toxic threats, and is considered one of the
top ten chemicals of major public health concern by WHO.

* Itis not easy for common people to understanding with affective
awareness, include decision makers toward mercury exposure-scientific
data to avoid its poisoning in the environment.

* Needs to simplification way to understanding the details and complicated
scientific data for capacity building purpose ;to transform behavior
changing and policy reform => simple information index.

* Needs to harmonize effort among scientist, government, private sector,
int’l agencies, as well as civil society organization; to utilize mercury
scientific data to emphasize change people behavior through policy reform
to end mercury poisoning in the environment.
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Thank you

Ahmad Safrudin - KPBB
Sarinah Building 12 Floor, Jalan MH Thamrin # 11 Jakarta Indonesia 10350
Phone: +62-21-3190 6807 Fax: +62-21-315 3401
e-mail: kpbb@kpbb.org, www.kpbb.org
puput@kpbb.org.
Fb: Ahmad Safrudin; Twitter: @Mas_Puput; IG: ahmad-puput-safrudin
Phone/WA: +62 816 897959
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Asosiasi Penambang Rakyat Indonesia
Indonesian Informal Miner Association

Founded: August 24, 2014, in Yogyakarta
> 34 DPW (Provincial Level)
> 330 DPC(Regency Level)
* Member: >3.6 million miners
(Gold miners: + 1.2 million miners)

* Commodities: Gold, Silver, Copper, Lead,
Plumbum, Manganese, Sulfur, Salt, Bentonit; 5
Dolomit, Limestone, Kaolin, Zircon, Andes
Sand, Iron Sand, Gemstone, Marble,
Diamond, Crude Qil, etc.

Address:

JI. Prof. Dr. Latumeten 50, Komp. Sentra Latumeten, Blok E1,
Jakarta Barat — Telp: (021) 56980444

HP: 081318135059 Email:

Map of Indonesian Miners Distribution (Still categorized as illegal miners)
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FROM 3.6 MILION MINERS

> 1.2 Milion are Gold Miners.

»50% are full timer gold miners & 50% are part timer gold miners.

ANNUAL GOLD PRODUCTION OF INDONESIAN GOLD MINERS

»1.2 Milion x 0.5 gram x 200 days =.120.000.000 grams = 120.000 Kgs = 120 Tons

»>1.2 Milion x 50% x 1 gam x 200 days = 120.000.000 grams = 120.000 Kgs = 120 Tons

ANNUAL USED OF MERCURI IN INDONESIAN GOLD MINERS

» Around 50% of 120 Tons gold are produced by amalgamation process = 60 tons

»In the amalgamation process, 1 gram of gold requires average of 5 grams of mercury.

> So for 60 tons of gold requires about 300 tons of mercury.
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WHERE DOES MERCURY EXPOSURE OCCUR?

v Spill when using on drum
v'Wasted with tailings
v Furnishing

WHY DO INFORMAL MINERS STILL USING MERCURY?

1. It's easy to use mercury to get gold.

2. Non-mercury processing is more complicated and requires more
time to get gold.

3. The absence of a permit (IPR) has caused miners to be reluctant to
invest in non-mercury equipment that is more expensive than
mercury processing.

4. The community mining formalization program still has many
obstacles to reach more than a thousand locations in Indonesia.

5. It's easy to get mercury in Indonesia, both from the market and by
self processing from cinnabar.

6. There are still many miners who realize the danger of mercury.
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BASICALLY, INDONESIAN INFORMAL MINER IS NOT OBJECTIVE TO
THE MERCURY REDUKCTION & ELEMINATION PROGRAM

WITH CONDITIONS:

1) The formalization program for informal gold mining must be
implemented.

2) The introduction and training of non-mercury gold processing systems
must be carried out on a massive scale, so that it can reach the entire
mining community in a short time.

3) The repressive approach and the criminalization of miners must be
stopped, replaced with a training and supervision program by the mine
inspector for the application of good mining practice.

Note:

Alternative non-mercury technology must be accepted by miners, because it has been proven to be cheaper and
more effective than mercury technology and the cyanide process

FOARFL AT RN TN N TEAR YA
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Multi-Class Air Quality Monitoring Network

High Few High
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Types of Air Quality Monitoring Station

Since 1994, our monitoring data update online at TAQMN on a g

hourly basis
% Ambient air quality stations: 60

Industrial monitoring stations : 5
% Traffic monitoring stations : 12
% National park monitoring stations : 2 %.E
Ai lity background stations : 4 = 5
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Monitoring Items
- Automatic

Meteorological
Parameters
* PMy, PM,; Wind Speed
* CO Wind Direction
* SO, Temperature
* NO, Humidity
* 0;, Oy Rainfall
- Manual
PM, 5
PM, ; Chemical composition analysis

Acid rain
THC Total hydrocarbons

CH4 methane
NMHC

UVB UVA
BTEX
co,

Photochemical Assessment Monitoring Stations

+ Photochemical Assessment Monitoring 5o

Stations(PAMS) : 11

» Monitoring items : 54 types of O,

precursors

Ethane 2,3-Dimethylpentane

Ethylene 3-Methylhexane
2,2,4-Trimethylpentane

Propylene n-Heptane

Isobutane Methylcyclohexane

n-Butane 2,3,4-Trimethylpentane

Acetylene Toluene

t-2-butene 2-Methylheptane

1-Butene 3-Methylheptane

cis-2-Butene n-Octane

Cyclopentane Ethylbenzene

Isopentane m,p-Xylene

n-pentane Styrene

t-2-pentene o-Xylene

1-pentene n-Nonane

c-2-pentene Isopropylbenzene

2,2-dimethylbutane

n-Propylbenzene

2,3-dimethylbutane

m-Ethyltoluene

2-methylpentane

p-Ethyltoluene

3-methylpentane 1,3,5-Trimethylbenzene
Isoprene o-Ethyltoluene
n-Hexane 1,2,4-Trimethylbenzene
Methylcyclopentane n-Decane
2,4-Dimethylpentane 1,2,3-Trimethylbenzene
B m-Diethylt
Cyclohexane p-Diethylk
~ 2-Methylhexane n-Undecane

AN
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QA/QC of Taiwan Air Quality Monitoring Network

4+ Scheduled quality control procedures
* Daily zero and span checks

+ Biweekly precision checks R b =
* Quarterly multiple-point calibrations , =

i Calibration standards

Long-term Trends of Air Quality iusam.eps.goutw
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displays the
current AQI's
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Air Quality Forecast

« 3-days-forecast

» Forecast video
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Since 2009, the primary
pollutants decrease except
for O ,the challenge is to
conduct lower concentration
monitoring and to find ways
to decrease the concentration
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The Lulin Background station

On top of Mt.Lulin to track the trans-boundary
transport of atmospheric pollutants
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Monitoring Data ) L
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APP - Environment Info Push

Instant and local environmental information

GPS

Immediately show user neighborhood real-time
vironment information

Information

» Past, now and future information on air
quality

» Instant warnings such as air quality, heavy

rain, flooding and earthquakes according to

the user's location

Post

Users upload the air quality photos
d moods of their locations

m—

R v
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Slide Finger, Get Information So Easy
~

""""""""""""""""""""""""""""""""""""""""" 201610
ﬂConnect Bluetooth
of Sensors

Downloads WE“‘Z““’S“" AQl Foracast

2017.3

New interface

Air quality mood upload
2016.12 F=g]

Air Qua‘l_lty !ndgx (AQI) — .
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—— 5, Map Guide 4y B Personalized warning
Lo = -
N AQI, PM, 5, PM,, Oj, SO,... The warning value can be
1. Instant Information ' in different spatial scales by map setfaccording to personal 1. Mood Post
preference
AQl, Air quality forecast, Weather, Users upload the
UV index, River Pollution Index.. air quality photos
BTET 8 e T gy e s GI and moods
by P i ol T AAFELRN
L e ——
— I} T e e :
i L TG s g, T B
“ : P o s T T
B s i
- - -y W ’ ! @
2 - aijamine 2w g __'_';":_'_.
e = S = Frig
&= - - — T —— - = i
. e : Jr— L E ._'. .
o e— . : e N i
E———— e o R 2 g o8 L
® o © -
4. Trend ] . )
1 4. Overview -
3 days historical data trend of
every monitoring stations Sorting AQI, PM, 5, PM,;, O, B, Upgrade
7y AEEERAT S0,...by values in national Short description of every air
e ComrrEn = stations quality and 3-days-forecast 15

Taiwan’s OpenData - Air Quality Monitoring Data
(http://opendata.epa.gov.tw/)

PSS NEEECAEL il A Y =R

I 5
} s i 1 111;’- T LB L L] e
| =S = . BRI
1 L ] 1
MEEE EWEEEE R I ErMEEEL FIRWANAS B AR i
I ' b
1 i e | -rvopes cawveass — g
] | P | m B
| = m—h EmEy EEDAEREE BTN A
| | [ i | i
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|
|

T e FLESS
Provides a platform for automatically tracking data lineage while monitoring workflow execution,
supports tasks to systematically collect diverse monitoring data.

A
T R

Fa
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Total sensing solution of air quality sensor

Muitiple

Data analytical service and alarming pushdown
dialing T
Deployment of pilot fields (3,300 fields in tctalj

» Provision of one sensing data, including temperaturs:,
humidity, and PM, ;, every three minutes

» Coverage of 120 regional administrative areas, 44
industrial zones, and science parks

* Monitoring 3,8000 designated factories

'i'i
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Application scenarios for smart law enforcement

* |oT sensor data can narrow suspicious area

+ Continuing data monitoring grasp of abnormal behaviors of
factories

* In combination with on-site auditing with scientific tools

Pinpointing suspicious factories On-site inspection with the assistance of
intensively with sensor data scientific tools

Intensive on- Thermal imager
site 2
|ns_:grecgon_ “mz3

VOC imager

S Short-term
& unexpected
incidents

Fully automated computing of Al system assists environmental
auditing units in grasping short-term unexpected incidents, as
well as dissemination time and scope.

Incinerated wastes of
factories

;ﬂ't-&.. o .:_ 2
wastes of open-air

incineration

A . i,
bt i o
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TAIW" N projects

Smart City-Internet of Everything
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For the Future

-

* Review TAQMN to meet the requirements of new air quality

problems

* Provide m

157

s
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Continuous Atmospheric
Monitoring Activities in Japan

The 8 APMMN workshop 1n 2019

Jakarta, Indonessia

Objectives

® Monitor current levels of mercury and other heavy metals
in air, particles, and precipitation;

# Obtain useful information on the long-range
transportation of trace elements in Asia-Pacific region;

® Develop monitoring methodologies;

¢ Contribute to the international efforts in atmospheric
monitoring




Japanese Atmospheric Mercury Monitoring Network

® NIMD

e MOE]

Fukuoka

Minamata

(Only TGM)

Oga, Akita
(MOEJ)

Japanese monitoring network on wet Hg deposition

e NIMD

e MOEJ]

Kyushu 3 sites

i "——r”L'_I_."""_.‘:"F!

1

Oga, Akita
(MOEJ)

Fukuoka
Hirado

Minamata

f=

2l Omaezak|
... £

\ Minami-Awaji

# From June 2017 to July 2019

[ J
\ Cape Hedo @~
(MOEJ and NIES)




Continuous Atmospheric Mercury
/ Wet Deposition Monitoring in the
Background Area of Japan

* Cape Hedo

* Oga Peninsula

Measurement Items, Sampling,

and Analytical Method

Component

Measurement items

Sampling and analytical methods

site

Atmosphere

Mercury

Mercury speciation
(GEM, GOM, PBM)

Continuous measurement with
Tekran® mercury speciation
system

Cape Hedo,
Oga

Particulat
e
matter

Pb, Cd, Cu, Zn, As,
Cr, V, Ni, Se, Sb, Ba,
Co, Mn, Sn, Te, Tl, Be,
Al, Fe, Ca, Na, K,Mg

7 days continuous sampling by
the low-volume sampler and
analyzed by ICP/MS

Cape Hedo

Precipitatio
n

Hg

Sampling by the automatic
wet-only sampler and analyzed by
CVAAS

(EPA method 1631, Revision E )

Cape Hedo,
Oga

GEM: Gaseous Elementary Mercury
GOM: Gaseous Oxidized Mercury
PBM: Particle-Bound Mercury
CVAAS: Cold Vapor-Atomic Absorption Spectrometry




Cape Hedo Atmosphere and Aerosol Monitoring
Station (CHAAMS)

Low-volume
air sampler

26.87° N,128.26° E,60 m

Tekran mercury Automatic wet-
speciation systems only sampler

uE e E

Tekran mercury speciation

*: CHAAMS operated by analyzer and other heavy metals
National Institute for monitoring systems

Environment Studies (NIES)

Mercury Monitoring Station in

Oga Peninsula

Oga Monitoring
Station

Funakawa Ambient Air
Pollution Monitoring Station
Akita Prefecture

39.89° N,139.85° E,23m
as.l

Automatic
wet-only

To strengthen the capacity of the
mercury-observation network in Japan, =\
a new observation site was set up at i % 4 L -
Oga city, Akita Prefecture, Tekran mercury
in September 2014. Spec";’?,‘-‘i.‘f:”ff-‘?".?_&l_—s‘ :




Observations of Mercury Species
Cape Hedo, FY2017 (Apr 2017-Mar 2018)
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Observations of Mercury Species
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Observations of Mercury Species
Wind and Atmospheric Mercury in Oga, FY2017

Ay SER inpdm Livp. FESA, GOM [

e

Observations of Mercury Species

Monthly Variations of GEM
Cape Hedo, FY2017 (Apr 2017-Mar 2018) Unit: ng/m?

FY2017 Apr | May | Jun Ju | Aug | Sep | Ot | Nov [ Dec | Jan | Feb [ Mar
Mean 1.8 1.7 1.6 1.4 1.5 1.4 1.6 1.5 1.4 1.5 1.7 1.8
Median 1.7 1.7 1.5 1.4 1.5 1.4 1.5 1.4 1.4 1.5 1.6 1.7

Min 1.4 1.3 1.2 1.0 1.0 1.1 1.2 1.2 1.1 1.1 1.3 1.4

Max 36 | 3.2 | 2.8 19 | 20 | 28 | 2.3 2.2 2.5 24 | 2.8 | 2.9
Standard
Deviation
Samples
(Hours)

03 (030301 |02(02)]01]01(02]03]03]|O02

464 | 471 | 465 | 422 | 464 | 366 | 352 | 416 | 458 | 463 | 421 | 472

Oga, FY2017 (Apr 2017-Mar 2018) Unit: ng/m3

FY2017 Apr | May | Jun Ju | Aug | Sep | Oct | Nov | Dec | Jan Mar
Mean 1.7 1.8 1.6 1.7 1.6 1.6 1.4 1.5 1.6 1.5 . 1.8
Median 1.6 1.7 1.5 1.7 1.5 1.5 1.3 1.5 1.5 1.5 . 1.6
Min 1.2 1.3 0.7 0.7 1.0 | 0.8 0.7 1.1 1.3 1.2 . 1.2

Max 6.7 | 79 | 40 | 40 | 76 | 43 | 5.7 | 3.0 2.3 . 3.5

Standard
Deviation
Samples
(Hours)

04 (04 (04(04]05] 04| 04] 0.2 . 0.2 . 0.4

449 | 479 | 462 | 481 | 475 | 430 | 479




Observations of Mercury Species

Monthly Varations of GOM and PBM
Cape Hedo, FY2017 (Apr 2017-Mar 2018) unit: ng/m?

FY2017| Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb [ Mar

Mean | 0.002 | 0.003 | 0.002 | 0.004 | 0.003 | 0.002 |<0.001| 0.001 | 0.001 [<0.001|<0.001| 0.002

. <0.00 | <0.00 | <0.00 [ <0.00 | <0.00 | <0.00 | <0.00 | <0.00 | <0.00 | <0.00 | <0.00
Min 1 1 1 1 1 1 1 1 1 1 1 | <0001

Max | 0.008 | 0.042 | 0.010 | 0.015 [ 0.031 | 0.013 | 0.005 | 0.023 | 0.004 | 0.005 | 0.005 | 0.011

Mean | 0.003 | 0.002 | 0.001 [ 0.001 | 0.001 {<0.001| 0.001 | 0.002 | 0.003 | 0.004 | 0.002 | 0.002

. <0.00 | <0.00 | <0.00 | <0.00 | <0.00 | <0.00 | <0.00 | <0.00 <0.00 | <0.00
Min 1 1 1 1 1 1 1 1 0.001 1 1 | <0001

Max [ 0.014 | 0.010 | 0.006 | 0.004 | 0.004 | 0.004 | 0.006 | 0.012 [ 0.025 | 0.011 | 0.017 | 0.007

Oga, FY2017 (Apr 2017-Mar 2018) Unit: ng/m?

Apr | May | Jun Jul | Aug | Sep | Oct [ Nov | Dec | Jan | Feb | Mar

0.004 | 0.006 | 0.004 | 0.002 | 0.002 | 0.001 |<0.001| 0.003 | 0.001 | 0.002 | 0.002 | 0.004

<0.001 | <0.001 | <0.001 | <0.001 | <0.001 [ <0.001 | <0.001 | <0.001 [ <0.001 [ <0.001 [ <0.001 | <0.001

0.106 | 0.139 | 0.158 [ 0.078 | 0.065 | 0.016 | 0.006 | 0.036 | 0.019 | 0.008 | 0.005 | 0.046

0.015 | 0.006 | 0.005 | 0.004 | 0.005 [ 0.009 | 0.010 | 0.012 | 0.008 | 0.010 0.013

<0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | 0.001 | <0.001 [ 0.001 . <0.001

0.528 | 0.145 | 0.131 | 0.085 | 0.181 | 0.375 | 0.212 0.079 0.221

Observations of Mercury Species

Annual Variations of GEM

Statistics

Hourly Mean of GEM
Cape Hedo Oga | hgm

FY2010|FY2011|FY2012|FY2013|FY2014|FY2015|FY2016 FY2015|FY2016|FY2017

Mean | 19 | 21 | 20 | 1.7 | 1.7 | 1.6 | 1.7 | 1.6 1.6 | 1.6 | 1.6 | 1.6

Median| 1.8 | 20 | 1.9 | 1.6 | 1.7 | 1.6 | 1.6 | 1.5 1.6 | 1.6 | 1.6 | 1.5

Min 12 |11 13|09 12|10 | 12| 1.0 09 | 0.7 | 07 | 0.7

Max | 6.0 | 47 | 73 | 48 | 39 | 34 | 3.5 | 3.6 6.7 | 21.8 2| 14.2

Standard
Deviation

050505 |03)]03]03] 03] 0.3 04|04 | 05| 04

*Fiscal Year in Japan: April to Next March
(e.g. FY2017: Apr 2017-Mar 2018)




Observations of Mercury Spectes

Annual Variations of GOM, PBM

Statistics
Hourly Mean

Cape Hedo Oga Unit: ng/m3
GOM GOM
FY2010|FY2011 |FY2012 |FY2013 | FY2014 | FY2015|FY2016 FY2014 |FY2015({FY2016|FY2017

0.002 | 0.002 | 0.001 | 0.002 | 0.002 | 0.001 | 0.002 0.002 | 0.003 | 0.002 | 0.003

< 0.001|< 0.001|< 0.001{< 0.001|< 0.001|< 0.001|< 0.001 < 0.001|< 0.001|< 0.001|< 0.001

0.058 | 0.044 | 0.024 | 0.039 | 0.047 | 0.044 | 0.046 0.048 | 0.152 | 0.165 | 0.158

PBM PBM
FY2011|FY2012|FY2013|FY2014 |FY2015 | FY2016 | FY2017 | |FY2014|FY2015(FY2016|FY2017

0.002 | 0.002 | 0.004 | 0.004 | 0.002 | 0.003 | 0.002 0.009 | 0.009 | 0.011 | 0.009
< 0.001|< 0.001|< 0.001|< 0.001{< 0.001|< 0.001|< 0.001| |< 0.001|< 0.001|< 0.001|< 0.001
0.041 | 0.027 | 0.071 | 0.044 | 0.020 | 0.030 | 0.025 0.144 | 0.557 | 0.234 | 0.528

*Fiscal Year in Japan: April to Next March
(e.g. FY2017: Apr 2017-Mar 2018)

- 00382 = 00635 ng o year!
[-2.1 £0.36% vear?)

£ =46, p = (0H |

M IR 000 011 MMZ 2013 D4 XY 2016 AT 2018 019

Wear

1 1 Mir Aqe Mm Il Amg S
Speciated Mercury during 2007 ;= ] '
Cape Hedo, Okinawas, Japan E s

Atmosphere 2019, 10(7), 362; .

https://doi.org/10.3390/atmos10070362 g i 4l




Observations of Precipitation
Mercury Concentration in Precipitation
(Annual Mean)

+Cape Hedo Unit: ng/L
FY2008|FY2009 |FY2010|FY2011|FY2012|FY2013|FY2014 FY2016

3.4 3.1 2.4 3.0 1.9 2.2 1.4 . 4.3

1 Previous Analytical Procedure FY2016 | FY2017

Improved Analytical Procedure — | ©:6 4.8

oOga Unit: ng/L
FY2014|FY2015

Previous Analytical Procedure —| 20 | 2.9

Improved Analytical Procedure —

Observations of Precipitation
Improve the analytical procedure

Sampling PFA bottle

Aliquot for measuring other metals

HCI addition into the sampling bottle
(Stand for more than12 hours)
(Previous method) g s (Improved method)
Transfer 100mL of sample into an BrCl addition into the sampling bottle
analytical bottle (Stand for more than12 hours)
BrCl Cl addition into the analytical bottle Transfer 100mL of sample into an
(Stand for more than12 hours) analytical bottle
Hg measurement by CVAAS or CVAFS




Observations of Precipitation
Mercury Concentration in Precipitation
(Annual Mean at other sites)

Fiscal year

Minamata

Rainfall
(mm)

Hg Conc.
(ng/L)

Hirado

Rainfall
(mm)

Hg Conc.
(ng/L)

Fukuoka

Rainfall
(mm)

Hg Conc.
(ng/L)

Omaezaki

Hg Conc.
(ng/L)

Rainfall
(mm)

Kashiwazaki

Hg Conc.
(ng/L)

Rainfall
(mm)

Minami-Awaji

Rainfall
(mm)

Hg Conc.
(ng/L)

FY 2009

FY 2010

FY 2011

FY 2012

FY 2013

FY 2014

FY 2015

FY 2016

FY 2017

FY 2018

FY 2019

5.6 1677

Jun. 2011 Restart

63" 2528

6.8 2212
7.8 1653
9.0 1876
8.9 2436
6.6 2611
6.9 1963

5.8 2191

Jun. 2011 Start

*

5.8 2187

6.7 2109
7.4 2062
7.4 1968
6.8 2269
55 2652
6.5 1685

8.3 1734

Jun. 2013 Start

76° 1786
8.1 1410
82 1845
75 2034
8.0 1337

1291

Dec. 2013 Start

6.5

7.2

6.2

5.3

7.2

1865

2165

1834

1668

1764

Jul. 2013 Sta

sk

6.7

51

6.2

rt

2863

2517

2356

Mar. 2017 End

Jun 2017 Start

*

7.8 939

9.8 1338

Jul. 2019 End

* The VWM values from June to next March (For 10 months)

** The VWM values from July to next March (For 9 months)

New Activities

* Continuous Atmospheric Mercury Monitoring in High Altitude

* Monitoring of Atmospheric Mercury in Large Particle Matter




.

Atmospheric Mercury Monitoring on

High-Altitude Site

* Nortkura Monitoring Station (36.17 N, 137.52E, 1950m a.s.l.)

e T e A
" I .-. ’_- -‘ H.:'r :.

-
L

e | Ty
L A i

Source: G ‘mation Authority of Japan

(https://maps.gsi.go.jp/development/ichiran.html)

*: Data of sea area is edited by the documents of
Hydrographic and Oceanographic Department,
Japan Coast Guard

To obtain the information of the concentration of GOM in high altitude
atmosphere, continuous mercury speciation monitoring is begun in the
mountains in the central area of Japan Main Island.

Monitoring of Mercury in Large Particle
Matter of Atmosphere

PBM by Tekran 1135 is measured in the particle smaller than 2.5um.
To obtain the information of mercury in larger particle (>2.5um), the
sampling and analysis of particle matter using a filter-pack is conducted
in continuous mercury monitoring site (Cape Hedo and Oga)




Thank youl

For more information:
https://www.env.go.jp/en/chemi/mercury/bms2017.html
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STATUS OF MERCURY MONITORING IN NEPAL

ATMOSPHERIC MERCURY Mrs. ASHMITA OLI
MONITORING WORKSHOP 2019 E-mail: ashmitaolin@gmail.com
(12th — 16th August 2019) Jakarta, Chemist, Department of

X Environment , Kathmandu, Nepal
Indonesia

e ___.-ﬁ’:"'/

Contents of presentation

¢ Country's information

e Status of Mercury in Nepal
* What we are doing

¢ Our problem

* What we are planning

* What we expect
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Country information ="....

i [
-
FROTRCC

| B
[ E

Mt. Everest

Area : 147181 Sq. Km

Elevation : 6om MSL to 8848 m
East to west length = 885 Km & South to North = 193KM
Mid Himalayan range tropical

Climate : Tropical , sub tropical, temperate, sub temperate
Land locked country lies in South Asia: China in North & India i{l Solllth, East §z West
Population: 26.49M, (Rural 81%, Urban=19%) -

Per Capita Income = $ 1,047

GDP Annual Growth Rate=7.10 AT

status of Mercury

(what Research show)

Mercury has been using in Nepal from very beginning,

It has been using for various purpose eg. Health care
devices & services, amalgam formation, scientific purpose,
educational purpose, electronics goods, cosmetic products
etc.

The main Sources of mercury in atmosphere are gold
plating, use & disposal of mercury content, dental
amalgam, waste water treatment, crematoria & cementries

Research have proven the presence of mercury in the fish of
Phewa Lake , human body & environment in Nepal

171



3 . ™
sent Situation(sources)

Eastimated release (Kg/yr)

368_114
91 ’ 285 B Gold plating
28.

512 8
904 _

B Use & disposal of products with mercury
content

B waste incineration & open dumping

B dumping of general waste

B energy consumption

B crematoria & cemeteries

m other material production
waste water treatment

dental amalgam

dental amalgam used in dental colleges

¢ Total release of Mercury in Nepal for the baseline 2016/17 is 19615 Kg. Hg/Yr

what we are-doing s

* Nepal had signed the Minamata Convention on Mercury
in Oct 10, 2013 in Japan

* Ministry of Forest & Environment & United Nation
Industrial Development Organization have jointly started
a project named "Enabling Activity to conduct Minamata
Convention initial assessment in Nepal" since Dec 5, 2016

* Objective of project is to strengthen Napal's national
capacity to fulfill the obligation under the Minamata
convention & promote effective implementation of its
provision in cooperation with development partner

* Nepal is in federal system, The local level government are

making laws for the control of the pollutant. Technical
personnel are appointing.
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what we are doing{contd)

Federal government is drafting Environment policy

Ministry of health making prohibition of mercury used
equipment in health service sector.

Different government bodies are making awareness.

Department of Environment and Department of Custom
are going to strengthen the chemical laboratory.

Department of food technology and quality control is
measuring food and feed contaminants

Participate in global mercury database & monitoring
programs involving global & regional sampling efforts
organized by UN agencies

Establishing wet deposition sampling instrument

Our problem

Environment issues are not prioritized

Country political situation is still in
transition. leaders are not paying enough
attention on environment

Some technical barrier are a head of us
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what we are planning

planning to Ratify the Minamata Convention on
Mercury

Promote mercury free alternative consumer products
and medical equipment

Reduce or ban the use of dental amalgam

Developing proper separation method for the disposal
of mercury added product both at the household
consumer level and in the landfill management
procedure

Implement safety for capture & release of mercury
emission during the process of gold plating activities

More awareness

What we expect

Technical support in measurement
and control

Exchange of mercury related
information

Pointing our deviation
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Thank you !
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[Jpdate Year 2019:

IN INDONESTA

® Research and Development Center for
Environmental Quality and Laboratory, Ministry
of Environment and Forestry of Indonesia
* Rima Aprishanty
= Fitri Yola Amandita
® Directorate for Toxic and Hazardous Waste
Management, Ministry of Environment and
Forestry
= Ajsyah Syalaj
= Aditya Febrian Masn
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= Existing Activities
" Progress Activities
* Review APMMNM Project in Indonesia

* Mext Step Mercury related Activities
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i A4

~ MONITORING ACTIVITIES

~

f/20|2.20 EMC “continting Monitoring mercury in ASGM in Sulawesi Utara, Kalteng, Kalbar, Jambi, Sumbar =
\\ PB3 MOEF start monitoring in ASGM Hotspot for soil and surface water sample
Sy

LR y e [ T .

\;n Monitoring mercury in Energy Sector for coal, fly ash.an& bottom ash and emis.sion.source

/2018
\ present West Java

-

® Indonesia ratified Minamata Convention

_ thmugh Law No 11 year 2017;

® Indonesia established Ministry Decree

INDONESTAN No 340 year 2018 about Committee for
GOVERNMEN Research and Monitoring on Mercury

(KPPM);
* Indonesia established National Action
Plan under President Regulation No 21

year 2019 for Eliminating and Phasing-
out Mercury .
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L Pt 4

z- FENYERARAN FERTAMBAMGAN EMAS SKALA KECIL (FESK}
B D4 INDONESLA
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Wet Deposition Sampler for [Viercury in Rain
Water in East Jakarta Station

| DATA 2035 - 2019

MR TONING OF BERELUEY 1IN RRIN WATEE &1
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D4 T4, (edited) 2015 - 2019

FMONITORIMG OF MERCURY IM Rall WATER AT ELHK STATIOMN

Baote: Slightly increasing from the start in year 2005 &0 year 2079 (1 ngdL)
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Column Mo

DMz
D3
D4
IDNG

MOTE: Gakl Cﬂr[ﬂ[!ﬂﬂ' gampling aguipment provided by MoE Japan
And analysis of Gold Cartridge was done by IDEA

METEQROLOGIZAL DATA: T=290C RH=TE WS5=02nvs (CALM)

Concentration

24 hour
{ngfm™)

5.3
4.4
4.6
LN
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-

= Training in National Central University (MCU)
Taiwan:
= fAditya basel in 2007 for mercury monitoring from
rain water and analysis using CV-AFS
= Ring Aprishanty in June 2019 for mercury

monitoring using various instrument and anafysis
using CV-AFS

f

184



2019/10/29

By il
Taaars =17
Ty [FEFRAHRN LU I FRCEPATAER
(Tuirs IF i1l O [l AT
(LT
td ]
] i1
il 1T
T W
i 14
TF |81 T 1] L]
H My L m
L] mige ] i
n miE [ 82
il i [ 113
iz i1k LY i
il e g L] [+
(L] WinE = =
L] i L2 54
8 il T [ 1] LT3
i (11 g Tr (4]
4
[rra.
_—
Trained
Personel|
Unavailable personel in
Available Personel for Mercury sampling Organic Mercury Analysis
Some datain soil In Water and SoilMonitoring Available personel in
Media Unavailable personel Inorganic Mercury Analysis

In Mercury Sampling in Air Monitoring

Method Mesur

Some data in water

Media Unavailable standard for air
measurement Unavailable capacity
- SNI & USEPA standard for For Organic Mercury in all media
Insufficient .
N 5 soil measurement
Data in ambient
Air media SNI & APHA standard for Lack of Multi-media
Water media Measurement .
) - Information for
Avallable analytical Unavailable Ambient Air | d di
Equipment for all media and Emission Source data ntegrate studies
Unavailable sampling No socio-economic
Equipment for air media Data monitoring Absence of health
> prehensive data Data monitoring
Equipment for water & soil media monitoring

IEquipmentI
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f

Technical
Capacity

® Applying QASQC in place for next mercury
manitoring in rain water

® Reestablish the sampling point for both mercury
wiet deposition and dry deposition

® Developing the systern for mercury sampling from
ambient air by means of gold-amalgamation

# Miercury baseline upgrade for 3 iocation (Worid
Bank project)

¥ Developing Method standardization so that the

maonitoring could be applied widely in local
laboratory in Indonesia (l.e. mercury in ambient air)

" Strengthening Local Capacity in monitering mercury
in multimedia (UNDP project)

186

10



2019/10/29

* Upgrading Baseline of multimedia monitoring
in:

W{jrld Ban[{ ® [andak District in Central Kalimantan

® Marth Minahasa District in Morth Sulaweso

= Kubon Progo District in Yogyakarta

= Strengthening Local Action Plan for Eliminating
and Phasing-out Mercury through KFFM

= Strengthening KPPM through coordination
among sector involved:
® Energy and mining

It‘ls.‘tit{ttiﬂha[ ® ilanufacture
Capacity = Health

®= Science and Technology
" Academic

187
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MAPPING LOCAL INSTITUTION

for environmental laboratory capacity

Bone Bolango {(Sorontalo]

i J--I|'|||Q

L

f':'Ju'II'ltHI! -

wlt

I’rng;-n-lrjl'r':l .

’r

'~
"“‘
- 'il_ua‘;-ll.'-“
naf avadable:

1. Eab.Minghasa Utara
2. Kab. Bone Bolange
3. Kab.Kusnien Singingi

Ervironrmental Lab

Minshasa Utara (Sulut)

; ; Q Halmahora Selatan (Malut)

ey

Ervironmental Lab Available:
1. Kzh. Sekotong

2. Kab. HalmaheraSelatan
3. Kab. Kulonprogo

8 o
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Republic of Palau

5%

b -

53

iy

20,

'M

.'.ﬁr

o

Country Profile: PALAU

* Population: 22,061 (2015 est.)
* Area: 508 sq km (196 sq miles)
* Major languages: Palauan and English

* Birth rate: 11.05 births/1,000 population

(2015 est.)
* Death rate: 7.99 deaths/1,000 population :.:.' _,: - — e
(2015 est.) .n_,'r .75 = ! | =Y
e T el
* Avg. Life Expectancy: o R R,
* Male: 69.69 years (2015 est.) i i bt 1) T i
* Female: 76.23 years (2015 est.) a = _— Ll_-|l L
* Currency: US Dollar § At ==aely el
’ L Y
s : i
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National Outlook on Mercury

* Major uses and emissions: Major uses are mercury-
added imported products for essential use (energy
sector, automobile, healthcare, research/lab reference
equipment, household products) which are potentially
released to the environment after use.

* National Priority: To protect the subsistence
livelihood by preventing contamination of water, air,
land and marine ecosystems.

* Increase monitoring of mercury presence in water,
air and land as well as marine ecosystem (fish)

* Tracking and Management of Mercury Imported,
Produced and Used

* Worker Health and Safety;

* Storage, Transport and Disposal of mercury waste

* Contamination of Marine, Fresh and Ground Water

National Plans

* Legislation : Develop/Enhance existing regulation
to comprehensively address Mercury management
(importation, exportation, storage, transporting,
spill reporting and cleanup, waste disposal) and
worker’s health and safety.

* Build capacity to include Mercury Management
tracking system for all mercury and mercury added
compounds/products imported, used and disposed
in Palau and a provision of proper disposal facility

* Acquire equipment to monitor presence of mercury
in the land, air and water
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Monitoring Capabilities

* Limited monitoring capabilities (usually project based)
» We are currently doing our Minimata Initial Assessment with assistance from SPREP

* We currently have a Water Quality Laboratory that is US EPA certified, would
like to increase the lab capacity in terms of staff training and equipment to
be able to test and monitor mercury and other chemicals of concern in land,
air, and water

Kom Kmal Mesulang !

Any Questions?

egpb®@palaunet.com

192
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) Mercury Monitoring in
South Africa

MERCLIRY

Lynwill G Martin Ph.D

Senior Scientist

Cape Point
Global Atmosphere Watch
SA Weather Service (SAWS)

)

_South African
Woathor Sarvice

1

What is Global Atmosphere Watch (GAW)

= i H - = z::_- 'E_.
A H - E
summer winter

» Cape Point station started in 1978
* First measurement were CO and CFC’s
» Reached GAW status in 1995 with WMO

+ Only 31 GAW stations globally, 3 on African continent ath_African

2
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Winter

+ GAW Stations monitor BACKGROUND concentrations of greenhouse and
reactive gases therefore location is very important.

* Not interested in local city pollution sources just BACKGROUND.

* 40% of the air masses that reach CPT is classified as Clean AIR ??2Radon
< 250mBg/m3

+ Back Trajectories is a tool to identify the Origin of Air Masses moving over

the Station. @

+ Easily identify from where and for how long it's been in contact with South African
ocean/land ect. Weather Service

3
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WHY MERCURY???

South African
Weathor Sorvico

Mercury and its compounds are very toxic and hazardous
for human health and the environment

Along the food chain it is enriched in organisms mainly
as methyl mercury (CH;Hg")

Coal and oil combustion for the production of energy the
main anthropogenic input pathways, followed by artisanal
gold mining (ASGM), non-ferrous metal production
Anthropogenic sources make up around 40% of total

emissions into the atmosphere M

South African
Woathor Sarvico
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Cape Point Mercury Air Monitoring Programme

CPT GAW started with manual mercury monitoring in Sep 1995 till Dec
2004

First station in Southern Hemisphere to do Continuous Mercury
Monitoring

High Resolution Monitoring started in March 2007 (every 15 min a
reading Tekran 2537 A)

Only station in SA doing Continuous Mercury Monitoring _
which data is available to the public (SAAQIS) Published March 2013

Cape Point data used in latest UNEP Mercury Report 2018 s&\—__@)

South African
Weoathor Sorvico

7

Mercury in Rainwater 2007 — 2009 data CPT and PTA

AT » Hg in rainwater SA is comparable to
+ . o :
e 24 - NH-Sites.
: » Hg concentrations higher in urban PTA
it i - than CPT.
~ 3 » VWM for Hg CPT 10.6 ng/L PTA 15.8
e ng/L
- » CPT impacted by both marine air and
_ ﬁ _ Eg local course
1

South African
Weathor Sorvico
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Mercury in Rainwater (2007-2013) at CPT

1181

113 » Observed a positive correlation between
it GEM vs TotHg.

1A

P |3l
.

(5. ]

» Positive correlation between GEM vs TotHg

L-¥¥1

- i indicates that both are a function of Hg
I:\.‘H':l.:l 141 18E {LE i a0 emissions-
Tty [rafl]
2
Clear Influence of El Nino Southern Oscillation (ENSO) on GEM ""'\"-*}“——ﬂ‘;)')
Sowuth African

Weathor Sorvico

Brunke, E., Walters, C., Mkololo, T., Martin, L., Labuschagne, C.,Silwana, B., Slemr, F.,Weigelt, A., Ebinghaus, R., and Somerset,
V.: Somerset Mercury in the atmosphere and in rainwater at CapePoint. Atmos. Environ., 125, 24-32, 2016.

Outputs of CPT Hg Monitoring Programme

» MSc- PGL Baker 1999 (paper cited over 100 times publised in 2002 )
» Hons Project 2005 LG Martin, Stellenbosch University

» MSc- LG Martin 2007, Mercury in Coal (Funded by ESKOM)

» 1x PhD A Venter 2016 North West University (Funded by SASOL)

» * 25 Hg Publications since 2002.

» GMOS Partner since 2010 now under GEO Flagship GOS*M

» Nature Geosience April 2018, Martin, Mkololo, Labuschagne co-authors

AV
» Longest Hg data set in the SH and 2" longest in the World. ;:u';;';,,h._,n

Woathor Sarvico

» Several Oral and Poster presentations at SASAS, NACA, ICMGP and ICHMET'\__:)
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SAWS involvement in UNEP and GEF Projects (2016-2018) that reported
to Minamata Convention on Mercury at COP2, 18 - 23 Nov 2018
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South African
Weather Service

1

Pilot Project Results of Passive Air Samplers (PAS) CNR-Italy

PASEIVE AR EAMPLERS A5 A TOHOL TO MEASURE e
MERCURY IN AMEIENT AIR
Pl el uslarma of i SaTqes P TR ER e
clmpioeywd o T el Eh
T ;
| o
;. ¥ T | .
LE
e
it .'.rc'ﬂ“'* " ,;:y-'l?'q'
- .g::#ﬂ" ,m# Ff;.l?-

Comparison between analytical instruments at Cape Point and PAS’s:

* PAS values result within STD Deviation of Cape Point instrumental data

» PAS could give info when electrical troubles happened on the equipment ™ -

* PAS cheap and relaible to monitor Hg in Air @

» Can easily be deployed in remote locations e Suth Alrican
12
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MerPas Exposure in De Aar (SA) started July 2019, in collaboration with
Environment Canada

Global Mercury Monitoring Networks
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Current global long-term atmospheric mercury monitoring sites. Africa @
still lacking yet Africa has the most countries that _South African
ratified the Minamata Convention 29 countries.

Weather Service

14
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Future Plans with funding from DST through GOS4M Flagship Program
of GEO

WE CAN’T MANAGE
what we
DON’T MEASURE/MONITOR/REGULATE



® ﬁ'ﬁﬁjﬂh’u’ Minamata Convention on Mercury /

VIEHCLIRY

Objectives of the convention
To protect the human health and environment from anthropogenic
emissions and release of mercury and mercury compounds

v'October 2013, the Minamata Convention on Mercury opened for signature and
was signed by 128 governments

v'SA signed the convention in 2013 Oct, SA ratified on 29 April 2019.
v'Convention come into force August 16, 2017

v'First Conference of the Parties (COP1) September 2017

v'Convention comprises of 35 articles

v'112 Countries Ratified Aug 2019 =5
v'COP3 23 -29 November 2019, Geneva @

_South African
Woathor Sarvice

Knowledge Hub

E=]
Monitoring/Measurements is e | =
the key that makes this o § R L
pictures works
— —— 'l. B L= T
Lateibge
’ b i i n— '_' e
= Tarmas S =
_'-: - m il G E ;
Y SEES
o —— 6}

= T Adrican
TrwETTET Service

2019/09/02 Slide provided by Nicola Pironne GEO Symposium 27- 29 April 2019_Geneva 22
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Bridging knowledge on global mercury with environmental responsibility,
human welfare and policy response.
ICMGP 2019

SAVE THE DATE!

l\@ ICMGP 2019

=17 Segrtereviers 0PI Hrsbesess, Pordoa-ud

South African
Weather Service

2019/09/02 WL TR Ly 200F Hra o Coei 23

From Minamata to Africa and Beyond

S LET INTEAMATIORAL DONFERERCE D
B AAENCLIRY AS & GLOBAL POLLUTRNY

Dizopar i monidard of Seuen Afrina,.

===

South African
Weather Sarvice

waw ICMGP 2021 rom

2019/09/02 Bt 11 % T i ] G e L | R T 24
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THANK YOU FOR YOUR ATTENTION!
The End

.{_
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&

9

South African
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2019 APMMN meeting

National mercury monitoring
activities in Korea

Sangwoo Eom and Seunghee Han
School of Environmental Sciences and Engineering
Gwangiju Institute of Science and Technology (GIST)
Gwangju, Korea

Disorder of central nervous system
Nervousness, erethism

: B nper
1. Introduction ||| il
Wiy wod hymar baath
T I- 1 Zero-valent mercury, Hg(0)
e !u.'ﬂ: ¢ <0.01% bioavailability after ingestion
"’_ * After inhalation it easily crosses blood-brain barrier
i .

- x
S
£ -

Divalent mercury, Hg(ll)

7-15% bioavailability after ingestion
Kidney damage

Renal tubule damage

Nephritis
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2. National monitoring network for wet deposition

= Jeju, Taean, Incheon, Seoul: national monitoring sites, weekly sampling, 2015-present

= Andong, Seokpo: event sampling, 2010-2015

= Ansan: event sampling, 2006-2007

= Chuncheon: event sampling, 2015-2017

= Gwangju: APMMN supported; 2016-present
o

+ - ® Yangsuri
® Ansan

L]
Taean | =
[[Tacenl, 2

Lake Andong

Yellow Sea

E

Lake Juam

Ll
[ TE
¥ -

¥ Wet deposition

Il Dryd

® Chuncheon

Seokpo

eposition

2. National monitoring network for wet deposition

= Demographic information

Site Population
Seoul
Incheon 2,957,024
Taean 63,064
Jeju 669,771
Gwangju 1,459,024

= Annual precipitation depth (u

e

Taeans

nit: mm)

Seou

"y
Incheon #

¥Chuncheon

*Yangsuri
Ansan

§eokpo

L]
Lake Andong

site | 2014 | 2015 | 2016 | 2017 | 2018 [Average v Lake Juam
Seoul | 809 792 992 | 1233 | 1284 | 1022 ; ¥ i
Incheon| 788 652 864 | 1029 | 1134 | 894 . i
Taean | 720 536 748 715 991 742 I vl
Jeju | 1272 | 1546 | 1293 | 861 | 1346 . »
Gwangju| 1290 | 1050 | 1482 | 937 | 1428 | 1237 Wet deposition
Korea | 1174 | 949 | 1272 [ 967.8 | 1387 | 1150 | € Il Dry deposition
= Power plant scale (unit: MW)
. Coal 9 5
Site Gas Coal e .. Solar | Fuel cell |Petroleum | Wind Bio Hydro | Waste
gasification
Seoul 433 36 42 7 0.4 19
Incheon 68 75 36 49 71 13 3
Taean 137 1 2
Jeju 232 —H 26 | 7 1
Gwangju | 115 | | | 148 2 2 1 4
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2. National monitoring network for wet deposition

= Gwangju site has been operated from April 2016.
= THg is measured at the Dr Sheu’s lab in Taiwan and MeHg at the GIST lab.

T
ChstiFatian Ethylatian ard scrpion GC-CVAFS

2. National monitoring network for wet deposition

= The precipitation depth of Gwangju site was 28% lower than the KMA (Korea

Meteorological Administration) data.

E m e

E . X/Nagy

g 255 Enrichment Factor (EF) = XiNaZ,

; (RW: rainwater) (SW: seawater)

=

E Sea salt (SS) fraction = L %100

E EF

n

a y=0.717x + 7.458 Non-sea salt (NSS) fraction = 100 - — x 100
g r2=0.877 EF
o - —

0 il 00 R 00 2h 3

Preciptation depth = KA GIST [mm) ‘

Duration: Apr 2016 — Mar 2019
Total: 108 samples Source characterization
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3. Regional wet deposition

= Seoul (Hg)

Summer  Winter Summer

200 500 17
S Hy sanarhatas
- - Pracystaion death o
=l —o— i DI Mm A § T
£ 153 - E E
5 = E
E 00 g B é
= ]
E 100 1 5 E
g biua] ’E_ -4 E
g. =
5] 4
E 10K E 2 E
=
g = o u]

T v s R e i R T e W e s
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= Seoul: April 2015 — March 2016, THg: 22.6 ng/L, THg flux: 16.1 mg/m?/yr

= Trend of wet deposition flux follows that of precipitation depth ,

3. Regional wet deposition

= Seoul (major ions)
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3. Regional wet deposition

= Seoul (major ions)

e ————

i
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3. Regional wet deposition

= Hg source analysis - Seoul

Seoul PCA Factor
e i N -Farior Fooior 3 1 2 3
- Hg -339 -136 852
e nss-SO,2 | .924 303 .020
e L ~ 508 NOs’ 919 253 107
e T T NH,* 938 .070 .038
s, " L5 4
;fjfﬁﬁm_ Wy Na* -074 867 000
i ALY -23;,-# oy '} R Ca2t 552 014 .696
Pk { Mg2* 400 459 784
LY J
Mol | | | nss-k* | 4904 753 094
- y e T d 523 .805 024
i -~ .J Eigen 3.68 2.35 1.84
> Var % 40.9 26.2 20.5
- ™ cum % 87.6

= Hg concentration in Seoul was strongly related to Mg?* and Ca?* (soil dust).

10
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3. Regional wet deposition

* Incheon (Hg)

50 7 500 id
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= Incheon: April 2015 — March 2016, THg: 16.8 ng/L, THg flux: 11.0 mg/m?/yr
= Trend of wet deposition flux follows that of precipitation depth "
3. Regional wet deposition
* Incheon (major ions)
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3. Regional wet deposition

* Incheon (major ions)
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3. Regional wet deposition

= Hg source analysis - Incheon

Inchean PCA
Farior 1 —FpcEr 7 Facior B
a
1LEG
i pen. 1M
¥ {35 1] |I = e
; '--b:‘ll | . L
' [ _. b,
1 & | A
L e y |MIX
gy L | |
=N 0w
. L e
Mg ! s
N : !
Ca ki

* Hg concentration in Incheon was highly related to SO,%, NO5, NH,* (power

plants and vehicles), attributable to vicinity of coal power plants.

Factor
1 2 3

Hg -.044 727 .047
nss-S0, .549 .805 .034
NO3’ 328 .876 -.115
NH,* 450 .796 .170
Na* .804 174 .094
Ca?+ .839 .347 -.011
Mg+ .957 .145 .050
nss-K* -.151 .051 974
cl 311 .010 .936
Eigen 3.00 2.75 1.88
Var % 333 30.6 20.9

Cum % 84.9

14
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3. Regional wet deposition

= Taean (Hg)

a = i 200 2.5
WUERES raEC N T
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= Taean: November 2015, March 2016 — December 2016

= Trend of wet deposition flux follows that of precipitation depth
15

3. Regional wet deposition

= Taean (major ions)
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3. Regional wet deposition

= Taean (major ions)
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3. Regional wet deposition

= Hg source analysis - Taean

Tasan FCA Factor

—Farir 1 —Fakr 2 1 2
H Hg -.183 897
e ey nss-SO,> | .740 654
¢'h :]JI I-' ., S04 NO3 690 686
| 500 | N NH,* 423 .859
[ { v Na* 979 .052
il e \ e ca? 780 568
| o J;"’ | Mg?* 949 216
f & e 8 | K 663 183
nig L\-\"-\-\_\. II."-. ||I " HiaL Cl .984 .045
e | Eigen 5.11 2.85
e —d Var % 56.8 316

Cum % 88.4

= Hg concentration in Taean was strongly related to NH,* (power plants, vehicles),

attributable to locality of coal power plants. "
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3. Regional wet deposition

* Jeju (Hg)
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= Jeju: Oct 2015 — Sep 2016, THg: 4.5 ng/L, THg flux: 8.0 mg/m?/yr

= Different seasonality of wet deposition flux from the other sites
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3. Regional wet deposition

» Jeju (major ions)
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3. Regional wet deposition

= Jeju (major ions)
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3. Regional wet deposition

= Hg source analysis - Jeju

Jaju PCA Factor

e FRLIT | e F TN 2 1 2
H Hg 326 265
i 0 S0, 918 350
e EE B NOs’ 266 941
e NH,* -.052 .964
4 I e Na* 989 -.049
I 000/ J Ty Ca? 863 425
| s ol | Mg 975 163
| T8 Y K+ 920 217
Mg Wk oo P cl 985 -.049
e S I". Eigen 5.51 2.23
H‘-___i Var % 61.2 25.2

o o cum % 86.4

= Hg concentration in Jeju was weakly related to Na* and CI- ions (marine and dust sources)

22
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3. Regional wet deposition

= Gwangju (Hg, MeHg)

= April 2016-March 2017
THg: 4.7 ng/L, THg flux: 6.0 mg/m?

= April 2017-March 2018
THg: 4.9 ng/L, THg flux: 4.3 mg/m?

el Dokt A g T

= April 2016-March 2017
MeHg: 35.2pg/L, MeHg flux: 44.1ng/m?

= April 2017-March 2018
MeHg: 33.8pg/L, MeHg flux: 30.3ng/m?

F
.
o el oy )

= April 2018-March 2019

MeHg: 50.7pg/L, MeHg flux: 65.5ng/m?
23

3. Regional wet deposition

= Gwangju (major ions)
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3. Regional wet deposition

" e
] 2ol s M g 47 7

3. Regional wet deposition

= Hg, MeHg source analysis - Gwangju

Giweangiu PLA

—Farior | Faciar 2
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n ‘ 1R
ka

= Hgand MeHg concentration in Gwangju was related to SO,*, NO3, NH,* ions

(power plants and vehicles).

Factor
1 2

Hg .522 .164
MeHg 711 .092
SO,* 914 .328
NOs3’ .897 .408
NH,* .925 227
Na+ .573 .784
Caz+ 779 .569
Mg2+ .657 .568
K+ .045 .862
cl .387 .883
Eigen 4.79 3.15
Var % 47.9 31.5

Cum % 79.4

26
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3. Regional wet deposition

= |n-cloud vs below-cloud scavenging

Hy ve=t deposiion Aus (g m

b L # Sewi -
®  lachens 'r
®  Tasmn "

* ™ L L g
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i LagPT, u
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—apE -l = i
o e LI a 1 | =

il 5D

R

150 200

Prasigsatian deplh (=m}

Site | Seoul |Incheon| Taean | Jeju | Gwangju
p value | <0.001 | <0.001 |<0.001| 0.03 | <0.001
rsquare| 0.216 | 0.298 | 0.723 |0.0921| 0.539

= Significant correlation between precipitation and Hg wet deposition flux
indicates dominance of the in-cloud scavenging process.

18 -
1
" | Gwangju
4 (MeHg)
rl:l i
L1} :
.
| o e
F | "__.u=--;"
24 a:ﬁl o E-E-" L] [
: - e

=
o= GO0, 12 = Gl

O Hy 40 BO BD DD 1370 440 180 18D 200
Feecipibtion degth (mm}

Site Gwangju
p value <0.001
r square 0.463

27

4. Summary
Annual Factor.s In-cloud
Annual L. controlling Factors
5 . Wet deposition . . Vs
Site concentration total ions controlling Hg
flux L o Below-
(ngL1) (g m?) distribution distribution cloud
HE (Factor 1)
Seoul Anthropogenic Soil dust In-cloud
Incheon 17 11 Soil dust Anthropogenic In-cloud
Taean 11 9.2 Marine + Soil Anthropogenic In-cloud
dust
. Marine + Soil Marine + Soil
Jeju 4.5 8.0 dust dust In-cloud
Gv::g)gju 4.8 5.1 Anthropogenic | Anthropogenic In-cloud
Gwangju . .
0.040 0.045 Anthropogenic | Anthropogenic In-cloud
(MeHg) pog pog .
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Thank you for your attention
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Updates on Atmospheric Mercury
Research and Mercury Wet
Deposition Measurement in

Thailand

-

Hathairatana Garivait

Environmental Research and Training Center, Department of
Environmental Quality Promotion, Ministry of Natural
Resources and Environment

Ministry of Natural
Resources and
Environment

Environmental Natural Resources Policy Cluster
Cluster Cluster

DEQP PCD — Air Quality and

Noise Management
Bureau

Environmental Research and

(
Training Center (ERTC) Waste and Hazardous
Substances Management
Bureau

N
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Thailand has officially collaborated with
APMMN since November 2015 by Ministry of
Natural Resources and Environment (MONRE)

£ fintnk,

Participation in the APMMN Meetings

4 2013 Mércury Monitoring Workshop
- Washington, D.C.

222
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The 5" APMMN Meeting in Bangkok The 6" APMMN Meeting in Taiwan
2016 2017

Philippines 2018

The 7t APMMN Meeting in Manila,

Minamata Convention on Mercury

R Thailand ratified MC since 23 June 2017.
We are the 66" country.

& With kind technical support of APMMN,
ERTC continue building capacity on trace
level mercury measurements to attain the
MC on Mercury demand, especially on
Article 19 (Research and Development) and
Article 22 (Effectiveness Evaluation).

223
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ERTC progress on ultra-trace mercury
level measurement

» ERTC has established Ultra-trace Mercury Level
Laboratory since 2016

» GEM measurement using Gold Amalgam Tube
method analyzed by CVAFS technique

» Mercury wet deposition measurement using
automatic rain sampler for mercury given by Taiwan
EPA since November 2016 and US.EPA. Method 1631
revision E

» PBM measurement using thermal desorption
method

224
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Ultra-trace Mercury level laboratory at ERTC

Clean room Hood and clean benches

Atmospheric Mercury

“Study on mercury pollution from municipal
wastes de%plng sites

225

2019/10/30



area

10,322.9 km?

Buriram Province

1. Mueang Buriram
2. Khu Mueang
3. Krasang
4. Nang Rong

5. NongKi

6. Lahan Sai

7. Prakhon Chai

8. Ban Kruat

9. Phutthaisong

10. Lam Plai Mat

11. Satuek

12. Pakham

13. Na Pho

14. Nong Hong

15. Phlapphla Chai

16. Huai Rat

17. Non Suwan

18. Chamni

19. Ban Mai Chaiyaphot
20. Non Din Daeng

21. Ban Dan

22. Khaen Dong

23. Chaloem Phra Kiat

population

1,591,905 people

BURIRAM

Sanitary
Landfill

50 open
dumping sites

T ]

_Jf'h‘ ?pr..jﬂlﬂ

=
HTEIR

._.l"""\U.".iu.u

(red dot = locations)
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Muang Buriram

LANDFILL

Krasang

i e

OPEN-DUMPING SITE
[ J L I -

Municipal Waste
COMPOSITION

227



Average concentration of PM2.5

24-hrs NAQS for Thaila

Krasang Buriram
SY SY SY
inappropriate management Good management

45.0

40.0

GEM concentration(ng/m3)at dumping sites

35.0

30.0

25.0

20.0

10.0 -

5.0

0.0

B Muang Buriram

= Krasang

= Background

i1l

26/2/2019 27/2/2019 28/2/2019 1/3/2019 2/3/2019 3/3/2019 4/3/2019 background
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45.00

40.00

35.00

30.00 +

20.00 -

15.00 +

10.00 -+

5.00

0.00 -

— GEM concentration (ng/m?3) at Krasang

dumping sites compared with community at

38.22

1 km distance

H Uauusanduna

sinuanszay
B dhuaniggn

1 gV i e THE |

LNEU

15.74

26/2/2019 27/2/2019 28/2/2019 1/3/2019 2/3/2019 3/3/2019 4/3/2019 background

Additional

EMANATION
EXPERIMENT thermometr

Temperature
control with
heating tape
Ventilation at 40 °C

Parameters fan

e Temp

Sampling

e Humid Teflon coated air tight box port

Size 0.60 x 0.60 x 0.60 m? Mercury trap g
Sampling
port

Wt

Waste 20 kg

229
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Mercury emanation sampling

MUNICIPAL WASTES

Plastics

230
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Total Hg (ng/h)

Emanation Factor (

500
E 2.50
ol
= )
o 20 Condensation
= in a box
3 (too high
= - moisture in a
= 15
= waste)
=
E 3
i |
w LEHI [l e
= et
- o
= 0,50

iR
[l ] —r
Papari Wi i

kg

g
)=

Pk

Weight of waste (kg)

r

Waste

o

Fasm

Condensation
in a box

(too high
moisture in a
waste)

il e

FEmpary Fomd wa e

EMISSION
EXPERIMENT

Teflon coated box

Wind
shield

Electronic waste

231

Sampling port for mercury

Gas analyzer

Parameters

J Amblent Temp
umid

* Gas Temp

* Gas Flow rate

Wind
shield

2019/10/30
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Calculation of Mercury emission factors

Total H
Stack conc. (ng/m?) = otal Hg (ng)

3
sampling rate (%) X sampling time (min)

Emission Fact ng __ Stack conc.(ng/m?) x flow rate (m®/sec)
misston factor (kg - s) a Weight of waste (kg)

Mercury emission factor from municipal wastes

233
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AERMOD

mercury dispersion
from opened burning

1.39 pg/m3

Assumption 10% of waste
was openly burned
Everyday at 5 p.m.

Mercury in Hair at Krasang municipality

234
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Hg in human hair analyzed by
thermal desorption method

Hg Concentration in hair (ppm),
n=31

Can be linked to brain damage, 1Q loss, kidney and heart damage

3.5

235
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Mercury wet deposition monitoring
(ERTC)

NN I gy 1-
=

aae'

Hg wet deposition sampling with automatic rain sampler donated by
Taiwan EPA has started since 27 September 2016
1:-(- A
b Latitti @140 02
‘. Longitude, 1000 42"
“Elevation: 6 m ms|

236
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Guidelines for sampling and measurement

(d APMMN Field Sample SOP

(J EPA method: Method 1631

revision E

Acknowledgement

ERTC would like to acknowledge the National
Central University, Taiwan, especially Prof. Sheu
and Mr. Da-Wei, for their never ending supports
to analyze mercury wet deposition samples
from Thailand.
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Volume weighted average concentration

Total Hg Total PPT VWA Number of
dep.(ng/m2) (mm) (ng/L) samples
7356.5 1286.6 5.72 38
9736.9 1316.1 7.40 40
3396.4 292.1 11.6 10

s

e ]
1

" AN

Thank you for your kind
attention
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Mercury monitoring activities in the Pacific Island
Region

An update from Fiji

15 August, 2019

Jakarta, Indonesia

APMMN 2019- Dr. Vincent Lal, Manager Analytical Services

Background

* The Institute of Applied Sciences (IAS) is based at the University of the
South Pacific (USP) in Fiji

APMMN 2019 Jakarta, Indonesia
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|IAS Analytical laboratories

* Service as a regional laboratory for the 12 member countries of USP
* Biofuel, Food, Water, Microbiology and Natural Products Research

* Facilitating regional research and commercial testing of mercury in
different matrices since 2004

* Accredited to ISO/IEC 17025 since 2004, mercury is an accredited test

(food and water samples) since 2006

APMMN 2019 Jakarta, Indonesia

Past experience and projects

* Thesis
Kumar, Maureen C. and Aalbersberg, William G.L. and Mosley,
Luke M. (2004) Mercury levels in Fijian seafoods and potential
health implications

* FAO Pacific Islands Food Composition Tables (2004)

The laboratory was accredited for 22 nutritional parameters,
mercury testing was developed but was accredited in 2006

* Laboratory analysis of mercury in tuna since 2004 — 2019 at
approximately 1000 samples per year

APMMN 2019 Jakarta, Indonesia
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APMMN 2019 Jakarta, Indonesia

Canned Fish n [Hg] range [Hg| average

Type (mg/kg) | (mg/kg)+SD
Canned Albacore 6 016 - 027 0,20+ (.03
Cinmed Skipjack 5 0.0 — 10,11 008 4+ 0,02
Canned Tuna in oil 3 005 -0.16 0,09 + D05
Canned Mackerel f 0.18-0.22 021 = 0.01
Canned Salmon Style 6 0,17 -0.29 023+ 005

Mackerel

H I i con e S skt o iR Fip stands, rele 0 s nomoer of sampies, 500 smanaan devenan)

APMMN 2019 Jakarta, Indonesia
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The total Hg levels in seene of the lasge preduiory fial species (matlis onc
swardfish) (asedad the Food and Agriculiurs Organization (FADYWorld Healdn

Clrmmimbios (WHO0) Codes Allmeniors gesielise level of mpfig. Oeher (ypes

The total hair [Hig] in ol men exconded the LEAEFA sabety Lremt ©F approRiiEeely
Ipgig in hair und 85 of them excooded the recommended FAQWH ealey Timi
of Agfy in o Ooly 65 of e childbearing age wimsn had sl bair [Hg)
helow the FAQVWHC safiety Tienle and &% of fhe childbearing age women had hais
[Hp] above WHOH sadety ot of 10 \Lp/g. 88 earlier =ivty Hirnin charived From the
Leagi dara which estimaged leval il sich health elfects aooar but did mat includd
s Wnseminty Sactors included in later safety Emit In the wial fsl ponsaming
populutton 44% of the partici panis have excoviied the FAGNWHC safety lima

APMMN 2019 Jakarta, Indonesia

Recent projects and capacity building in Fiji

* IDEA Inc Consultants and MOEJ (Government of Japan) - 2018
training and mercury monitoring studies in ambient air, human
hair and ocean water in Fiji, PNG and Samoa

* APMMN workshop in Philippines (2018), a wet deposition sampler for
mercury to be set-up in Fiji in 2019

* Taoyuan, Taiwan (ROC) — 2019 Training workshop on mercury wet
deposition sampler and laboratory analysis

APMMN 2019 Jakarta, Indonesia
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APMMN 2019 Jakarta, Indonesia

Recent reports on mercury

* Water (Ocean) and near shore in Laucala bay and Suva harbour, Fiji

ste  loenim | concomationing/)__|
1 10 0.41
2 10 0.83

1 1.76

* Air (ambient) from Laucala bay, Fiji — (1.2 ng/m3)
* Hair (human) for USP-IAS Laboratory staff — (1.46 ng/mg)

APMMN 2019 Jakarta, Indonesia
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Current instrument capacity for heavy metals

* Flow Injection Mercury System (using FIA cold vapor AA)

* |ICP-OES

* MP-AES

* GF-AAS

* IDEA Inc Consultants — ambient air sampler (with pump)

* APMMN - set-up of sampler system for wet deposition (2019)

APMMN 2019 Jakarta, Indonesia

Future directions

* Training on mercury samplers, sampling and laboratory analysis

* Method development and further capacity building in laboratory analysis
(e.g. matrices — air, biological samples, reference methods or instruments)

* Postgraduate student (MSc. And PhD) and Postdoctoral research
* Strengthen collaboration (MoU, LoA)

* Accreditation of test methods (technical assistance from experts)

APMMN 2019 Jakarta, Indonesia
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8t Annual Asia-Pacific Mercury Monitoring Ne k Partners M
August 14-16, 2019 Ritz Carlton Hotel, Jakarta, INDONISIA

Partner and Stakeholder Updates from Sri Lanka
“Present Status of Mercury Monitoring & Future Planning”

Anurudda Karunarathna, PhD
Senior Lecturer in Environmental Engineering, University of Peradeniya, SRI LANKA

Progress of atmospheric mercury monitoring activities in Sri Lanka

.. . . . This MOU is made and entered into at Battaramulla in the Democratic Socialist Republic of Sri Lanka on
= MoU between Ministry of Environment & University i
this 28" day of February Two Thousand Nineteen (28.02.2019 ) by and between the Secretary of the

of Peradeniya (28th February‘ 2019) Ministry of Mahaweli Devel & Envi , “Sobadam Piyasa”, 416/C/1, Robert

Gunawardhana Mawatha, Battaramulla, Sri Lanka (hereinafter referred to as the MOMD&E), which

term shall include his assign and or successors in his Office).

AND

B | |
I |J ‘Il! E|:I i The Vice-Ch llor of the Uni ity of Peradeniya, Peradeniya Sri Lanka
I ig l| | | - s § and referred to as the University, which term shall include her assign and or successors in his Office)

resources of University on mercury monitoring activities.

University to improve the implementation of mercury related activities.
c. MOMD&E and University agree to conduct joint workshops, confere
academic meetings sharing the existing resources of the both parties.

AND WHEREAS the MoMD&E and University seek to enhance relations between Institutes
developing Research Collaboration on Investigation of mercury related issues and
monitoring in Sri Lanka.
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Progress of atmospheric mercury monitoring activities in Sri Lanka

= Installation of wet deposition sampler at University
of Peradeniya

Wet deposition sampler at University of Peradeniya

= Adjacent to University weather station

= Surrounded by fallow lands (grass, bush)

= Senior technicians (Ms Darshini) at Department of Agricultural Engineering
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Wet deposition sampler at University of Peradeniya R . ——

fi Nt

Wet deposition sampler at University of Peradeniya

= Sample collection started from early April,
2019

= Senior staff technician Ms. Dharshini
participated in recent training program (April
10-15, 2019) at National Central University,
Taiwan

= No major rainfall events in May, 2019
= Rainy season will be starting from mid-June

= Renovation of a separate laboratory facility for
equipment cleaning and sample processing is
in progress

= Plan to continue sampling and send samples
to National Central University, Taiwan

Site Sample Date Date Date Sample Conc.

Name On Off Analyzed Type (ppt)
APLK01]SL-190412] 41912019 411212019 4116/2019 | Sample | 7.87
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PART 2

PRESENT STATUS OF POLLUTION CONTROL & MONITORING

Elemental Mercury & Mercury Containing Substances Flow

= No primary mercury mining in Sri Lanka
= No Artisanal and small-scale gold mining (ASGM)
= According to the Customs Bureau, around 500 kg of mercury is imported annually, mainly from India
= Industrial, power generation & manufacturing sector
= No production of chlor-alkali, acetaldehyde and VCM in Sri Lanka
= Major point sources - Coal-fired power plants (01), Cement clinker production facilities (01)
= Small and medium industries

= Gem & Jewelry industry - Estimation by MMDE, there are 200,000 traditional goldsmiths in Sri Lanka, and ~ 2,000 kg
of mercury is used per year

= Health sector

= Thermometers, sphygmomanometers, dental amalgam, CFL /mercury bulbs, mercury containing laboratory
chemicals. Initiating phasing out of Mercury containing Sphygmomanometers (BP Apparatus) in 2014

= ltis estimated that as much as 5% of mercury waste in the environment, is generated by the Healthcare institutions
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Present status of hazardous & general waste management
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Agrochemical & industrial effluents
contribute to non-point sources

Open dumping of
Household waste
[Land/ Rivers/ Ocean]

Incine
Landfill
Recyclin

aste)
SW)
rmal)

Export
(scrap metal, recycled-E-waste)

Solid waste open dumps

252



10/29/2019

Sanitary disposal sites for residual waste

]

it i
1st Sanitary Landfill started in 2014 2"d Sanitary Landfill (Aruwakkalu)
20 Metric Tons/ Day 500 Metric Tons/ Day (by 2020)

Research, assessment and monitoring

v National Standards for wastewater (National Environment Act, No. 47

Tabie 1. Concrrarations. and qrality ratmg scales for heavy of 1980, Order published under the Gazette Notification No. 1534/18
metals n leackare dated 01.0.2008)
i | PSR TR Cruaaliny 'r'-‘“ Category Tolerance Limit
Wresd bl b - il ()
bew e Sawface Dnelosg  Soface  Chmdbong Discharge of industrial waste in to Inland surface waters 0.0005 mg/L
(g 1Yy wuieg by rrgisy waier . . L
o YT W L 50 P ’i Industrial waste discharged on land for irrigation purpose 0.01 mglL
Ce QuFET ol [ 1 a] 170 e 1) Industrial and domestic waste discharged into marine coastal areas  0.01 mg/L
ot o L S0 1. Lo Discharge of effluents into public sewers with central treatment 0.005 mg/L
Wi e i8] . 180 - plants
3 i B85
rh 8.054 o1 e o 108.0 v Mercury is not yet included in the National Air Quality Monitoring
n__ 8173 i 13 124 3g Programme

v The National Steering Committee on Minamata convention is already established
v Both Marine Environmental Pollution Prevention Authority (MEPA) and Central Environmental Authority (CEA) have to play vita role
v Collaboration between ministry of Environment and Academic/ Research institutes continues

v Biological Monitoring (Human especially Jewelers and marine fish)

v Environmental Monitoring (Mercury in rainwater, air and soil)
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Capacity development

Our Strength: Human resources, basic facilities, multidisciplinary &
collaborative research

Training Needs: Mercury Monitoring (for academics, researchers, technicians)

Collaborative Research & Development: Policy & legislation formulation,
environmental assessment, monitoring

Knowledge & Technology Transfer: Recovery and recycling, alternative
technologies

Networking: APMMN

Acknowledgement

Ministry of Environment and Forestry, Indonesia

Environmental Protection Administration, Taiwan

US EPA, NADP and

Prof. Shue, Mr. Da-Wei and others at National Central University, Taiwan
Ministry of Environment, Japan

IDEA Consultants, Inc.

NIMD, Japan

All partners of APMMN

END "
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Issues & Challenges

1) Insufficient infrastructure for MSW, Hazardous, Industrial waste management

°,

<+ Collection & Transport

°,

< Treatment, processing and

++ Disposal

2) Policy & Regulations
< Gaps in monitoring and regulating (prioritization)
< Implementation

3) Lack of Research and Development initiatives

°,

<+ Research and development infrastructure
< Research funds
4) Knowledge / Awareness

<+ Academics, researchers, administrators

< Public

Research initiatives: Material Flow Analysis

= Hazardous waste flow with general municipal solid waste
= Contamination issues

= No proper data on quantities, fate & transport

= Considerable number of small scale metal recovering (smelting) and processing
businesses processing industrial & post-consumer metals and E-waste

Vision 2030: Circular Economy

Material Flow Analysis / Life Cycle Analysis

255



VIETNAM ENVIRONMENT ADMINISTRATION (VEA)
NORTHERN CENTER FOR ENVIRONMENTAL MONITORING (NCEM)

UPDATE 2019 ON
MERCURY MONITORING IN VIETNAM

Mrs. NGUYEN THI NGUYET ANH
Vice Director of NCEM, VEA

2019 ASTA-PACIFIC MERCURY MONITORING NETWORK WORKSHOP

Jakatar - August, 2019
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I INTRODUCTION OF VIETNAM ‘ﬂ,#

AR WS MANE ORI NTYC COM0. BOA XA BOH T NORLA VEET NAM
A DM NIETRATIVE MAF OF SCCIALEST REPUBLIC OF WVIETNAM

» Located at the Southeast
of Asia

» Area: 331.210 km?

» Population: 96,2 million

» Density: 290 people/km2
» Urban population: 34,4 %
» Rural population: 65,6 %

v L ¥ 15 - &
p— | L
I e T s it o




ﬁmRODUCTION ofF VIETNAM &3

. *ﬂj.-r

lﬁnallonal Technical Regulation

on Environment for Mercury

No. Component Maximum value

1. Surface water quality

- Water supply, Irrigation water purposes 0.001 mg/L
- Waterway traffic 0.002 mg/L
2. Underground water quality 0.001 mg/L

3. Sea water quality

- Aquaculture and aquatic conservation areas 0.001 mg/L
- Beach and amusement areas 0.002 mg/L
- Other areas 0.005 mg/L

4. Ambient air quality (hazardous substances) 0.3 pgg/m3 (24 hours)

5. Sediment quality
- In surface water 0.5 mg/kg
- In sea water - 0.7 mg/kg
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I oout NCEM, VEA ¢

VEA/ MONRE

NCEM

CRIIE ctonieiicabikectols)

Automatic Monitoring
and Calibration Lab

Administrative Office

Pollution Alarming Lab

| Env. Monitoring an [ . ..
onitoring and Environmental and Dioxin
Division

P

SOURCES OF MERCURY
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@”OURCES OF ATR POLLUTION

» Transportation

* Industrial sector

 Incinerator and waste open burning
» Construction

» Agriculture and craft villages

» Gold mining, thermometer, etc...

« Landfill

55 B 8 o byl (g

- —_—— e e

N 2004 Nhnd#l: NimXl6 Heltin 11 7 Wn0ld  Thiap 62009

-s!lmated mecury releases to air ‘,
;:né.l.cnn:lﬁus-.lit;n aﬁ& ﬂiiﬂer n:r-.';l LSE r
Other fossil fuel and biomass combustion®d

Dil and gas production

Primary metal production [excl. gold... =
Gold extraction with mercury amalgamation
Other materials production®s
Chior-alkali production with mercury-cells
Other production of chemicals and polymers®*6
Production of products with mercury content
Use and disposal of dental amalgam fillings
Lise and disposal of other products®7
Production of recycled metals
Waste incineration and open waste burning*1 *3
Waste deposition*1
Infarmal dumping of general waste *1%2
Waste water system,/treatment *3
Crematoria and cemeteries

0_ 2,000 4,000 6000 8,000 10,00012,00014,000
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UPDATE ON MERCURY MONITORING
ACTIVITIES IN VIETNAM

Asia Paaﬁc Mercury

mmcury monitoring activities

in environment in Vietnam

= 2005: Monitoring
mercury in river and
water, soil, sedimen
= 2015: Monitoring
mercury in stack
(cement, steel, pow
plant, incinerator).

- Mercury Emissic
Inventory for power
plant industrial (201

- Mercury Emissic
Inventory for steel a
cement industrial
(2017-2018)

- Emission Survey
Domestic Solid Was
Incinerator - includir

———E




”ercury monitoring activities

in atmosphere in Vietnam

= 2010: Joint the 7-
SEA program.

= 2012: set up 01
automatic station for air
quality monitoring in
Hanoi (including Hg
parameter).

= 2014: Vietham has
joined the Asia-Pacific
Mercury Monitoring
Network (APMMN).

nercury monitoring activities

in atmosphere in Vietnam
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mmercury monitoring activities

in atmosphere in Vietnam

¢

gy i

* From 2016 - 2019: participate in APMMN’ s activities
(02 wet samplers, 01 dry sampling site for Hg analysis in gold trap)

ercury monitoring in rain water

Site Information

....... AT MOEF Wamr
Frdppnes ATPHOT ok Fampanga ER T 12000 1ad Aciree e
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ercury monitoring in rain water

@

- Operating the wet deposition sampler in Hanoi, Vietnam from 2014,
- Taking sample every month and send the samples to NCU for Hg
analysis

{:[H . [ op—
Mercury monitoring in rain water

@

- Setting up the second wet deposition sampler in Thai Nguyen province
from March 2019;
- Taking sample every month and send the to NCU for Hg analysis




r_
ﬁ- SAMPLING FOR GASEOUS MERCURY IN ﬁ

AMBIENT AIR s

- Starting time: 2019

- Monitoring site: Hanoi, Vietnam

- Using tool kit from Japan (gold traps)

- Collected samples were sent to Japan for analysis Hg

r'_
@- SAMPLING FOR PARTICULATE MERCURY ®

IN AMBIENT AIR 4

Ty A

- Starting time: 2017 (for research);

- Monitoring site: 5 provinces in Vietham;
- Using medium volume instrument to
take sample PM2.5 (Comde Deredan)
and analyse Hg and some other heavy
metal in the filter.

\



- New instruments for mercury analysis

in NCEM’s laboratory

¢

gy i

e
A - #
"m_

—

Mercury analyser
NIC WA-5F

- New instruments for mercury analysis ﬁ

in NCEM’s laboratory

Mercury Analyser -
NIC RA-5A I E [
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ﬁ Update on instruments »
— o £

for mercury monitoring in NCEM - VEA

Instrument Method Quantity Note
Wet deposition sampler APMMN SOP 02 sampler 01 new instrument
Isokinetic sampler US EPA 29 03 sampler 01 new instrument

Mercury on-site sampling and US EPA 30A 01 module
analysis (Apex Airinstruments )

Mercury analyzer (AAS) US EPA 29 01 analyzer
Mercury analyzer (ICP-MS) US EPA 200.8 02 analyzer

Mercury analyzer (SMS 100) US EPA 1631 01 analyzer

Mercury analyzer (NIC WA-5F) US EPA IO-5 01 analyzer New instrument

Mercury analyzer (NIC RA-5A) US EPA 7470A 01 analyzer New instrument

PM2.5 Sampler (Comde US EPA |0-5 03 sampler 02 new instrument
~Deredan)
Fri— ®
f Y e

Ty A

CHALLENGES



I Challenges 6.__)

» Limitation on capacity (technical and finance resources)
» Limited mercury monitoring site
> Big gaps of mercury monitoring data

» Old and small area for the laboratory (difficult to control
the lab’s environment condition and avoid
contamination...)

> Not easy to have the pure chemical for upper trace level
analyse, cleaning mercury sampling tools

) I

Blank Spikie

Lab Duplicate Matrix Spike i



FUTURE PLAN

‘-1.4? ‘

SUCCESS

Future plan

@

® Capacity building of mercury sampling and analyse

® Set up a mercury atmospheric monitoring program/network
(dry and wet) in Vietnam

® Doing analyse the rain water and gold trap samples in NCEM
laboratory

® Building the new office (big area and modern design for the
laboratory)

® Enhancing the collaboration and sharing experience between
APMM countries (for example: learning by doing in the lab in
US, Japan, Taiwan, Thailand...)

. il

—
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8™ Annual Asia-Pacific Mercury Monitoring Network
Partners Meeting
12-16 August 2019 Jakarta, Indonesia

Environmental monitoring network
in Mongolia

S.Enkhmaa
National Agency for Meteorology
and Environment Monitoring

Contents

1. Overview of NAMEM
2. Environmental Monitoring Network in Mongolia
3. The plan of NAMEM
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The mission of the NAMEM

to monitor state of water, weather and
environmental, to provide actual and preventive data and
information for social immediate needs, to warn from
probable natural disasters.

Organizational structure of NAMEM

OR-GENERAL

RECTOR-GENERAL

Finance,

National Weather Planning &

Observation Forecasting International

Network & Climate Division Cooperation
Services Division Division

Archive &

Envignmonial Database Division

Monitoring Division

ORGANIZATIONS UNDER NAMEM

Information & Meteorology, Hydrology
Research Institute Central Laboratory Aviation & Environmental
of Meteorology, for Environment & Meteorological Monitoring center in 21
Hydrology and Metrology Center provinces and
Environment Ulaanbaatar city
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Activities of the NAMEM

* To provide national network of meteorology and environmental
monitoring with integrated professional and methodological
guidance

to /ensure uniformity of domestic and international data
ekchange and compliance with integrated standards and
easurement technology

Environmental monitoring network in Mongolia

Monitoring network Stations, point

- Environmental monitoring laboratories

n Surface water quality monitoring 194

n Soil quality monitoring 390
n Radioactive monitoring 37
n Acid deposition monitoring 2
n Waste water monitoring 31
Air quality monitoring 37

Soil quality monitoring for evaluation desertifacation 1550

273
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Air quality monitoring network in Mongolia

et s —— aviFe rwrew wipEp RaEL

AT PN SIHINLH TAHIATRIE W L DT =

i
'

Location of the air quality monitoring
station of Ulaanbaatar
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Air quality monitoring network

Pollutant Automatic method Wet chemical method & laser
dust equipment

In Ulaanbaatar In Provinces In Ulaanbaatar In Provinces

1 SO2 7 - 3 27
(3 times per day)

2 NO2 7 - 3 27
(3 times per day)
(6[0) 7 3 - -
4 PM10 7 2 - 5 (2 per week,
24 hours)
PM2.5 3 - . -
6 03 4 - = -

\\

Wet & dry deposition monitoring site

rban site- Ulaanbaatar Remote site - Terelj

Longitude 106° 54’ E, LLOHgltgde i ;JZ 529915
Latitude 47 55°N, atitude ,

Altitude 1275m a.s.l Altitude 1550 m a.s.1
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Dry & wet deposition monitoring program

Items Monitoring Monitoring Monitoring parameters
site interval

Wet deposition  Ulaanbaatar May to October pH, EC, SO*,, NO,, Cl, NH-,, Na',

Terelj K¥, Ca?', Mg?*
Dry deposition ~ Ulaanbaatar Weekly Gases: SO,, HNO;, HCI, NH;
Terelj Biweekly Aerosol: SO%,, NO;, CI', NH-,, Na*,

K+, Ca2+, Mg2+
Inland aquatic Terelj river 6 times per a pH, EC, alkalinity, SO%*,, NO,, NO~;,
environment year CI, NH, Na*, K*, Ca?*, Mg?" , PO’

Soil Ulaanbaatar Every 3-5 years pH (H20), pH (KCL),
Exchangeable acidity

Air Quality standard, MNS4585:2016

Pollutant | Method of 20 minutes | 8 hours 24 hours | Annual
measurement

Pulse U.V. 450 ug/m3 - 50 ug/m3 20 ug/m3
Fluorescence method
2. Photometric method

NO, 1. Chemiluminescence 200 ug/m3 - 50ug/m3 40 ug/m3
Method
2. Griss-Zaltsmany
method
CcO Non-dispersive Infrared ~ 60000ug/m3 10000ug/m3 - -
Method
PM10 Beta Ray Absorption - - 100 ug/m3 50 ug/m3
Method
PM2.5 - - 50ug/m3 25 ug/m3
(O U.V. Photometric 100 ug/m3
Method
Hg Sug/m3 2ug/m3  lug/m3

/30min/
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Annual concentration of air pollutants in
Ulaanbaatar, 2015-2018 year

PM2.5 concentration, ug/m3 PM10 concentration, ug/m3
160
140
120
100
80
60
40
20
2015 2016 2017 2018 0
2015 2016 2017 2018
= average concentration = average concentration ——AQS
/
Nitrogen dioxide concentration, ug/m3 Sulphur dioxide concentration, ug/m3
40
35
30
25
20
15
10
5
0
2015 2016 2017 2018 2015 2016 2017 2018
mmm average concentration  ——AQS mmm average concentration  ——AQS
A WAV
Monthly concentration of air pollutants in
Ulaanbaatar, 2017-2019year
PMEZ.5 conceniralion, wgmd PM ) concenbralion, ugiml
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The plan of NAMEM

® To create the mercury monitoring site

® Capacity building

278 8
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' j 8th Annual Asia-Pacific Mercury Monitoring Network Partners Meeting ‘/,.
]

Environmental Monitoring Activities

in Myanmar

Kyu Kyu Sein (PhD in Environmental Technology)
Assistant Director
Department of Meteorology and Hydrology (DMH)
Ministry of Transport and Communications

August 14-16, 2019 Ritz Carlton Hotel, Jakarta, Indonesia

Outlines

§ »
©

sk Introduction
sk Environmental Activities
sk Current Efforts for National Level

>k Limitations and Challenges
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A .
& Introduction
[ — Shan P
— ~ | |* Myanmar (676,575 km?)
g X = Population 53.37 million
o T _'_.‘; - (2017 census)
"__: e = Three season (summer, rainy,
e | e T s winter)
4% | | = Capital : Nay Pyi Taw
"-*i. == " Rich in Natural resources
i
. e T P

= Third most affected countries
in terms of extreme weather
events.

Source: Global Climate Risk Index (CSI), 2018

&>

Introduction

Y

1l

Meteorological
Section

Engineering
Section

Hydrological = Department of Meteorology & Hydrology
Section = [gsue:

= Forecast
= Warning
= Bulletin
= News

* Main responsibility is Early Warning

Seismological
Section

Water Quality

Lab

280
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e Environmental Activities <
I_';:L = _-T',. “-. 3 +| * Department of Meteorology and Hydrology (DMH)

is National Focal

; * Monitoring stations increased up to 25 stations until
March, 2019.

*Due to the transboundary haze pollution, 16 rain
sample collection stations increased on April 2019,
near border areas to monitor acid deposition.

in EANET to monitor acid
deposition since 2003 with 9 stations.

i 'I" ) *Total of 41 rain sample collection stations are
g 'f f operation to monitor acid deposition across
lrl _ l;:.i - '\:-.1; Myanmar.

jLame: .'-*j"':;.. 5

- e gl -

) . " Source: Department of Meteorology and Hydrology, Myanmar

_."" ° ° e 0 ﬁ

& Environmental Activities LY,

Wet & Dry Deposition, and PM2.5 Monitoring Site (Yangon, Myanmar)
Wet Deposition Monitoring

Source: Department of Meteorology and Hydrology, Myanmar

Set up
Sampling Interval

Measurement
Parameters

- started in 2007
- Daily Collection
Weekly Composite

- pH, EC
-NH,*, Na" , K", Ca", Mg 2*

29/10/62

- 80,2+, NOy, CL-
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:., Environmental Activities

©

Dry Deposition Monitoring Filter Pack Sampler System

Set up : started in Nov 2011
Sampling Interval : Biweekly
Parameters

Cations : NH,*, Na*, K+ Ca?* Mg?*
Anions : SO, 2, NO;y, CL-

A

e Environmental Activities ‘;,

Analysis of Wet Deposition Analysis of Dry Deposition

282
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Environmental Activities

PM, ; Monitoring (Air Quality)

= Set up - 26 March 2018
» Sampling Interval- Hourly

= Parameter

-PM2.5

pH and EC Range Across Myanmar

&

CAnnusl Range of pH of Whole country

Annusl Bamge of
Eleciric Conduclivity of Whole coaniry

_Year | Mo OfStations | Bange ol pH _Mean
2003 ] 5.5 1 76 [
2 iz 6.3

_2HI B Gl
M 15 &
20T 15 &5

2008 67
2R ] 4% 40 103 64
2HD 1] 53 k% ffi
A 15 5|4l &7

_Znir 25 A2 B0 55
2114 35 4.7 o 19 &
2034 Pk 45 TE [
S 15 47RO &
i1 2% 441074 65
M7 a5 4210 B4 &1
218 b i2mRT Al

_ Year | Mo, 0 Seation Range ul EX Menn
2005 4] E6L W [4360 L0
_ DN L3 ZhIH e ZLIN ERE L)
20T E3 1 027 b LT3 LET
e | P 13 WL46 o &A0 218
20 Ed OUF e Hoid L.LE
|2 it Q& HS5i o
1) | B - ) BT
i, 1] s ] L P 558
_ 23 1 o4 s 100 L7}
4 i ] Od B T4 1.5
MIES 5 Ol % 2514 2.5
11T ] 0k #0433 11 50
2017 25 OHF W WeiiM) ]
ZHEd a] Q.10 g SE.0 24, 10

Source: Department of Meteorology and Hydrology, Myanmar
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’; PM2.5 Monitoring Site (Yangon, Myanmar) @

m Good Moderate ® Unhealthy for Sensitive Groups B Unhealthy

Frequency

Apr-18

Source: Department of Meteorology and Hydrology, Myanmar

e Current Efforts for National Level Q

Implementing Departments and Organizations for Action Plan

S bep e o s for Transboundary Haze Pollution Control
S * General Administrative Department
@ * Fire Services Department
: * Department of Agriculture

* Department of Agriculture Land Management and Statistics

e ——— * Department of Meteorology and Hydrology
* Department of Disaster Management
* Department of Public Health
* Department of ASEAN Affairs
oy * Forest Department

* Dry Zone Greening Department
= City Development Committees

Source: Environmental Conservhition ® Environmental Conservation Department
Department, Myanmar
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A Action Planned To Implement Transboundary Haze ™

o

Pollution

&)

* “Integrated National Strategic Action Plan on Fire Management in Myanmar” (April
2019 to December 2019) - Cooperation with Food and Agriculture Organization
(FAO) aiming to develop Integrated Strategy and Action Plan on Fire Management in

Myanmar.

= “Sustainable Management of Peat Land Ecosystems in Mekong Countries” (2019-
2022) — Cooperation with International Union for Conservation of Nature (IUCN)
aiming to develop policy, framework, strategies and action plans for sustainable peat

land management.

* Proposed Project for Ambient Air Quality Assessment along Mekong River Area in
Shan State (2020-2022) — Aiming to monitor the Transboundary Haze Pollution.

* Proposed Project for Improvement of Capability of Air Quality Monitoring in
Myanmar — Proposed to Japan Government for Financial and Technical Assistance.

Source: Environmental Conservation Department, Myanmar

Limitations and Challenges

A
o
- r.ﬁ.
R L
...__l{ ;
_"--.'hll'll' |:. -

Al
- s

B N il
Pk Rl

UREF Do s s o

Source: UNEP Chemicals and Waste Branch, 2016

Myanmar
mining risk
map.

Source: Tractus Research and Analyaia, Myanmar Directorate
of Geologival Survey and Exploration, US Campaign for Burma
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Limitations and Challenges

Limitation on the temporal and spatial information including data availability and
quality, instrumental devices and monitoring network. (Not yet mercury monitoring
station)

Inadequate financial commitment and allocation of resources to tackle both acid
deposition and air pollution monitoring, particularly in most polluted areas and
sensitive areas.

Necessary to develop technical staff to undertake activities such as capacity building,
analysis and station maintenance and research activities.

Lack of the implementation of pollution control laws, strategies, guidelines and

compliance as well as emission inventories, public education and public participation.

&>

e

Thank You!

KReep the
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SAMOA MERCURY ASSESSMENT AND
MONITORING - CURRENT STATUS

8™ ASIA PACIFIC MERCURY MONITORING
NETWORK (APMMN) PARTNERS MEETING
Aug 14™ - 16™ , 2019

Positive thinking achieves positive results

14t - 16t August 2019

HOW MUCH DO YOU KNOW ABOUT  sam.
SAMOA?? ;

* LOCATION : S el

/SAMOA lies soutm O

of the equator, = —
about half way
between Hawaii | | L..-::::::
and New Zealand,
in the Polynesian
region of the NZ
\ Pacific Ocean / SAMOAN people are a Polynesian ethic\

group of the Pacific Islands

* PEOPLE
Total Population : Almost 200,000 )

287

30/10/2019



30/10/2019

HOW MUCH DO YOU KNOW ABOUT  sam.
SAMOA?? N

SAMOA'’s weather is warm and tropical all
year round, with two distinct seasons:
Dry Season — May to October
Wet Season — November to April
Average Temperature : 29 °C

CLIMATE

and fishery

_ based diet

SCIENTIFIC RESEARCH ORGANISATION OF v '

SAMOA (SROS) .
e P}P—
* What is SROS?

It is a Samoa Government Public Beneficiary
Body...Samoa Government Research & Development
Organisation

* Some of SROS Functions?

» To carry out research and develop technologies..
* Act as a means of liaison between Samoa and other
countries in matters related to R & D
* Carry out Environment Impact Assessment
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SROS ANALYTICAL SERVICES

* Biological Laboratory

Accredited Testing Laboratories - Biological

)
"-_5._5-___ -.--"I

Meat, Poultry and derived
products, Fish and Fish
Products, other specified
fresh foods

1.12 Waters
Potable, Effluent and trade
waste, Marine waters

ﬁOPE of Accreditation \ Ty
1.11 Foods

St R el Dl A o Sl

F e T )
i o

" 0N WKL =g

Tl . 75

L ]
TRil T LEE Y
RS T TR ThEE L ek

Faiam
S ] |
i ' 1L

* Chemistry Laboratory

ﬁOPE of Accreditation \

2.31 Foods
Cereals and cereal products,
edible oils, fats and products,
nuts, fruits and vegetables,
sugars and sugar
confectionery, dairy products,
meat, poultry and derived
products, fish and fish
products
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SROS ANALYTICAL SERVICES
Accredited Testing Laboratories - Chemical
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SAMOA & MINAMATA CONVENTION ON @
MERCURY -

SAMOA SIGNED THE CONVENTION ON 10/10/2013 AND
RATIFIED IT ON 24/09/2015

WHAT SAMOA HAS DONE SO FAR TO ACHIEVE ITS 4 %
MINAMATA CONVENTION ON MERCURY OBLIGATIONS ' W&
— .

* OPEN THE FIRST SUB REGIONAL MINAMATA
WORKSHOP FOR PACIFIC ISLANDS (PI)

* MINAMATA INITIAL ASSESSMENT

* CONTROL IMPORTATION OF MERCURY CONTAINING
PRODUCTS

* MANAGEMENT OF MERCURY WASTES
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MERCURY ANALYSIS AND MONITORING @

OPPORTUNITIES e
* Chemistry Laboratory " ™= _
T .
Histamine In house y Lf"‘t o
Mercury USEPA 2456 # =&sins

/SAMOA VIA SROS HASTHE

Eggiiiiii
Eiugﬁﬁﬁﬁﬁ
L
rs

i

.,Egi E e
5 15

CAPACITY TO ANALYSIS
MERCURY IN FOOD AND FOOD (55"
PROUCTS, CURRENTLY USING - et
FOR FISH AND FISH PRODUCTS | == o
\ MERCURY ANALYSIS Wi = ey
= e T 5 b 7l e
= o

MERCURY ASSESSMENT AND MONITORING : 4 %
CHALLENGES |, -

* SAMOA YET TO HAVE ITS FULL CAPACITY TO
ANALYSIS MERCURY IN OTHER MEDIA

* SAMOA YET TO HAVE A FORMAL MONITORING
PLAN IN PLACE FOR MERCURY IN ALL MEDIA

291

30/10/2019



SOME MERCURY ANALYSIS RESULTS 'ﬁj‘?

.
Talde T Resnlr ol Armaspheric Monitering Demonsimation
Vennesaniple Daie METCUTY
g’y
SRiOE 21 TI11-232 23 i 1.1
SEOE [Duplicarel MMITTLIZE = 23 | 1.1 |

IDEA CONSULTANTS,
INC. AND MOEJ VISIT
TO SAMOA, 2017

Fig. 1

teeiie ol Atimsphers Monhoring Demss e b

SOME MERCURY ANALYSIS RESULTS 'ﬁj‘?

IDEA CONSULTANTS,
INC. AND MOEJ VISIT
TO SAMOA, 2017

Fiz. 7 Lrene

Talile X B widlll of Seavaler Vinnloi b Deinonciiatbm
et Tptal.
1, Lat lang i) Dlsle & tma TSy
| 81 | SLIFR00)’ | ELTLR47A53" | 1.0 IFETII2T (320 .87 |
S | siFaToe | BiTicEsEat | o | 260TA1ED b4 i, A
=t Bt et o eafen e B e St ven P ikl B Sl
| Bah | H15S 165 | E171°0% 058" | 20| T3 14030 1,74 |

al Srarraser Maniraring Thrmeasrrasisa
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SOME MERCURY ANALYSIS RESULTS '{ﬁjﬁ

o
Iabile & By o Hadr Somiorieg Deman i ion Seisical Daie)
Foal I WA
i Toin] mersimy sk
| M = o ! J'mI
. afs mearge | msdian im HETE in
RETTHES A0LTALEE e | WE _ WS 1 S (A

Tig ¥ %ceme of Hair Alsnitanag Tiemosseration

SOME MERCURY ANALYSIS RESULTS 'ﬁj‘?

R

* Fish Mercury Analysis

Year Mercury Level (mg/kg) | Stand.
Dev

293

2015 0.18 0.06
2016 0.11 0.05
2017 0.27 0.19
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WAY FORWARD!! -

* STRENGTHEN NATIONAL CAPACITY ON
MERCURY MONITORING IN ALL MEDIA

* COLLECT AS MANY COMPARABLE MONITORING DATA
AS POSSIBLE FOR NATIONAL USE AS WELL AS FOR
EVALUATION TO ASSESS THE EFFECTIVENESS OF
MINAMATA CONVENTION ON MERCURY

* TO ASSIST AND PARTICIPATE IN APMMN ACTIVITIES AS
MUCH AS POSSIBLE

THANK YOU FOR YOUR ATTENTION '@ [

LOOKING FORWARD TO OUR NEXT MEETING
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ATMOSPHERIC
MERCURY MONITORING
BY GOLD
AMALGAMATIONTRAP

Tatsuya Hattori
Institute of Environmental Ecology,
IDEA Consultants, Inc.

Mercury from Air to Human

«In high concentration area such as ASGM, serious
health risk by inhalation of gaseous mercury is
concerned. (Absorption efficiency of mercury by
inhalation is high(GEM-80%))

«Atmosphere plays an important role in global mercury
cycle as transportation media, stage of chemical
reaction, etc. Therefore, atmospheric mercury
monitoring is also important to know the situation of
global mercury cycle.
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Indicative Scale of Ambient
Mercury levels and Human Health
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Atmospheric Mercury Monitoring

«Continuous active sampling —
measurement on site

«Active sampling -
analysis in laboratory

Passive sampling -
analysis in laboratory

Method of Atmospheric Mercury
Monitoring

«Continuous active sampling —measurement on site
»Actual concentration is obtained continuously
»Cost of instrument is high
>Itis not easy to measure on the distant site

+Active sampling — measurement in laboratory
»Actual concentration is obtained (periodical)
»Duration of sampling is not so long (24hrs)
»>Instrument and apparatusare economicaland easy to carry

+Passive sampling — measurement in laboratory
»Many site could be surveyed simultaneously

»Actual concentration cannot be measured — calculation by factoris
needed

»Cost of material is low
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ACTIVESAMPLING BY
GOLD AMALGAMATION
METHOD-
SAMPLE COLLECTION

Gold Amalgamation Trap Method

Gold amalgamation
cartridge

(Scavenger)
Air [ | |
Sodalime
trap

« Gold amalgamation trap method is the official method
of atmospheric mercury monitoring in Japan, and
conducted over 200 monitoring sites every month.




Gold Amalgamation Trap

Tube
/
$4mm i.d.

Gold-Coated
Particle

Cost: approx. USD1oo

Good Recovery

Reusable (over 10 times)

Sodalime Trap

/ _—

/ /

« To remove moisture in air sample

+Sodalime: Refill on every sampling to
avoid contamination
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Air Pump

«Flow: ~ 0.5L / min

«Flow controller / Integrator are
also needed

* Forsampling, itis small
enough and not expensive.

* They can be used on small
space and small electric
power supply.

* To convert the concentration into
standard condition, Information of
temperature and air pressure is also
needed.

«Silicon rubber or other sort of
plastic

«It should not be made by
glass/fluoropolymer
>(Tubing follows the

amalgamation cartridge, so
it does not affect the
sample concentration)

On sample collection, it should be confirmed that tubes are
clean and there is no leakage
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Picture of Sample Collection

ACTIVE SAMPLING BY
GOLD AMALGAMATION
METHOD-
MEASUREMENT




Diagram of Measuring Instrument
At(;micAbsorption
! pectrometer
B cartridge

Gold cartridge
(collected
sample)

Conventional atomic absorption spectrometer could be used
for the measurement for gold amalgamation cartridge

Picture of measuring device
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Diagram of Measuring Instrument

Gaseous Mercury Standard

Gas tight syringe

«Picking saturated gaseous
mercury from closed chamber
containing metallic mercury.

«Picked mercury amount is

known from the volume and
I |- g
[ \ temperature of picked gas
Closed chamber

7
Metallic mercury
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Mercury Gas Generator

Some types of mercury gas generators are
commercially supplied.

Standard Gaseous Mercury Made by
Reduction Volatilization

Mercury Sodalime Gold cartrldge

Emy

Mercury standard
soIUtlon

«If gaseous mercury generator
cannot be used, standard mercury
gas can be created by reduction
volatilization

304
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Thank you for your attention

Tatsuya Hattori: tatsuya@ideacon.co.jp
IDEA Consultants Inc.: https://ideacon.jp/enf-
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Material 1
24 hours Continuous Sampling
of Mercury in the Ambient Air
by Gold Amalgamation Method

The explanation of

Sampling Method of Mercury in
the Ambient Air

Referred Manual:

An Excerpt from “Manual of Measurement Method of Hazardous Air Pollutants” (March 2011,

Air Environment Division, Environment Management Bureau of Water and Air Environment
Fields, MOEJ)

Part 5t. Chapter 2.
Measurement method for mercury in the ambient air
Gold amalgamation trap, thermal desorption and cold vapor-atomic absorption spectrometry

Contents

Page 3 : Overview

Page 4 : Preparation of Gold Column
Page 5 : Preparation of Soda Lime tube
Page 6 : Preparation of Other Instrument
Page 7-8 : Setting for Sampling

Page 9 : Travel Blank (TBL) Test

Page 10 : Aspiration Pump

Page 11 : Field Note

Page 12 : Ambient Temperature and Pressure

IN)
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Overview of Gold Amalgamation
Sampling

—

Gold column
(Collection tube, cartridge)

0] [ [ J |

Soda Lime

Pump

Flow rate : 0.5 L/min.
24 h sampling = 0.5x60%x24= 720 L (total sampling volume)

3

Preparation of a Gold Column
EBaking
Described in the manual as...

“Heat the collection tube at 600-700°C for 5 minutes with mercury free gas
passing through the tube at a flow rate of 0.2-0.5 L/min. After heating, cool the
collection tube with flowing gas and place it in a sealed container to prevent
contamination. This procedure should preferably be performed immediately before
use. When baking multiple numbers of collection tubes all at once, blank value
check should be performed at a rate of at least 10% of the samples from the same
baking lot.”.

Same procedure as measurement operation should be
conducted twice on gold columns before sampling.
(cf. Material 2 page 14-15).

v To remove mercury in gold columns

v’ To confirm blank value is almost zero

':> Gold columns can be used multiple times. 4
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Preparation of a Soda Lime Tube

quartz wool

[ U]

Soda lime particles

Figure: Example of a soda lime tube
* Innerdiameter: 6 mm (to fit the gold column whose outer diameteris 6 mm.)
* Weightof filled soda lime: 0.5-1g

As shown in Figure above, a 6 -8 cm tetrafluoroethylene tube whose inner
diameter fits the outer diameter of the collection tube should be prepared.
Few grams of soda lime should be put into the center of the tube, and both
sides should be closed by quartz wool (The quartz wool should be treated
with silane in advance). The soda lime tube should be refilled with new soda
lime for every sampling.

Preparation of Other Instrument

Mini Pump Stand, clips, clamps

* Able to aspirate at 0.5L/min . |
—0.5 L/minx60 minx24 h=720L P
R

Silicon Tube e -
i.d.4 mmo.d.8 mmLength2-2.2m k

Plastic Pipe
i.d. 18 mm Length 30 -33 cm

Portable Temp. and Pressure
Recorder

Others
>Tent, Plastic sheet, Aluminum Foil,
Disposable Gloves
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Setting for Sampling 1
|

Tent
* Guarding mini pump

Silicon Tube
= Connecting column and pump

Plastic sheet and weight

Height from ground - Avoid rolling of dust

toinletis
approximately 1.5 m.

Stand, clips, clamps

'l Mini Pump
= Able to aspirate at 0.5L/min
—0.5 L/minx60 min/hx24 h=720L

If it is difficult to settle tent (e.g. when wind is
too strong), alternatives can be used to

protect mini pump.

Example: Hand Made Pump Box

Setting for Sampling 2
Connect a soda lime tube to a gold column.

Flow direction

Connect a silicon tube to a y
column, and insert the column into
a plastic pipe.

Column and plastic pipe should be

I : covered by aluminum foil.
| | >Protecting from sudden rain or night dew.

|_ s, 4 Plastic pipe
fo >Protecting column
M - >Set downward
Caution:
Please postpone the sampling when it is Setting finished, let's pump start.

reported to be rain within next 24 hours.
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Travel Blank (TBL) Test
~Quality Control~

To check contamination on gold columns
during Transportation

All the procedure except sampling should be carried out on

least 3 gold columns.
Frequency : approximately 10% of the total number of samples at each
study area.

Open a case.

Take out a
TBLis called “Field Blank” in EPA column.
method.

Bring back to the case.

Aspiration Pump
(Mini Pump)

The pump should be able to aspirate at 0.5 mL/min for more
than 24 hours continuously.

Example: Sampling Pump MP-23001I N
Constant Flow Rate Setting Range : 0.50-3.00 L/min.
Point Flow Rate Range : 0.20-4.50 L/min.
Integrated Flow Volume Displaying range : 0.0-99999 L
Digital display: Point Flow Rate and Integrated Flow
Volume.
» Electric source: Lithium lon battery (Battery unit) or
1 AC Adapter

» Continuous running: 50h at 0.5 L/min

e o o o

Product of SIBATA SCIENTIFIC TECNOLOGY LTD.
(https://www.sibata.co.jp/english/)

10
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Field Note

Field Note

[Example]

wov [0 =S

o il ]

Checkup of progress Y

(not always necessary to

checkup nine times.)

It is recommended to

check the pump condition o

at least 3 times. e P

Example: ot oo Tt Bk s

>lmmediately after start

>Before leaving the Use 1 sheet for 1 sampling site.

sampling site (There are several columns for multiple sampling)

>Before finishing sampling

11

Ambient Temperature and Pressure

Generally, atmospheric concentration is reported as the correction value at 1 atm, 20 °C.

Ambient Temperature and Pressure are necessary to calculate the correction value.

al

3 ways to get the weather data

« Measure at the beginning and the end. Use the average during the
« Obtain from nearest meteorological stations or other sampling period for correction.

appropriate observation stations of hazardous substance
Use portable measuring instrument

In fact, It is not necessary to correct these data as long as you
Example of portable measuring use MP-2300 IIN since it automatically corrects total sampling
instrument TR-73U volume at 1 atm, 20 °C.

Regardless, because weather Information is important as basic

Product of T&D corporation. ;
(https://www.tandd.com/index.html) data, it should be recorded. 1
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Material 2
24 hours continuous sampling
of mercury in ambient air
by gold amalgamation method

The explanation of

Thermal Desorption Device

Referred Manual:

An Excerpt from “Manual of Measurement Method of Hazardous Air Pollutants” (March 2011,
Air Environment Division, Environment Management Bureau of Water and Air Environment
Fields, MOEJ)

Part 5t. Chapter 2.
Measurement method for mercury in the ambient air
Gold amalgamation trap, thermal desorption and cold vapor-atomic absorption spectrometry

Contents
Page 3 : Overview
Page 4 :Examples of manufactured products
Page 5 :Hand made Thermal Desorption Device Photograph

Page 6 :Hand made Thermal Desorption Device Materials and Equipment
Page 7 - 11:Hand made Thermal Desorption Device Details

Page 12:Hand made Thermal Desorption Device
Determination of Voltage and Heating Duration

Page 13:Hand made Thermal Desorption Device Mleasurement Sequence
Page 14 - 15:Hand made Thermal Desorption Device Measurement Procedure

Page 16 - 18:Hand made Thermal Desorption Device Mercury standard

Page 19: Contact Address

IN)

312




Thermal Desorption Device
~ Overview ~

Loy inhet gl nkinnee perifkcatinn -_'.-II__'|_'||..-__n-__£-|, :-.l;'||||||.- colleviion II.|_|:-|_
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T
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e
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pum flow measurmy devie:

meroary climmsaizen dovees Ueing nesy orbon

Cited from “Manual of Measurement Method of Hazardous Air Pollutants” (March 2011, Air Environment
Division, Environment Management Bureau of Water and Air Environment Fields, MOEJ)
3

Thermal Desorption Device
~ Examples of manufactured products™

- LR

MA3000 (left) : Atomic absorption
spectrometer

RH-MA3 (right) : Thermal desorption
device (optional)

WA-5

Set of an atomic absorption
spectrometerand a thermal
desorption device

All products are produced by Nippon Instruments Corporation (NIC.)
(https://www.hg-nic.biz/)
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Thermal Desorption Device
~ Hand made ~

Gold Column (after sampling)

Gold Column for eliminating
set to 15t Heating Furnace

mercury from carrier gas (room air)

|Tef|0ntubeod 4mm¢ —!I—».._

Aspiration Pump

(Active carbon cartridge
are connected to exhaust
outlet.)

Timer and Electric
Transformer for 1st
heating furnace

Digital Timer for

2nd Heating Furnace
and USB fan for cooling

r =l

Gas Scrubbing Bottle

'.‘15-'/

Timer and Electric
Transformer for 2nd
heating furnace

controlling time program

Hand made Thermal Desorption Device
Materials and Equipment

= T
i . Sl GasScrubber ||

Electric i USB fan
Transformer T il (double) Page 9
Page 7 5 ;- Page 8
Timer
(Labo Clock)
Page 7
S Mini Pump
R Unions i s (able to aspirate at
* 6mmd+6mmad = £ 300 - 500 mL/min )
= 4mmd+6mmda — - Page 10, 13

. | Nichrome Wire

’ Page 11 Others
>Teflontube (0.d. 4 mm ¢ and 6 mm &)
. ; >Pressure and Chemical resistance tube
Digital Timer (For connection Teflon tube)
ﬂ - Page 12 .
Y >Stand and clips
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Hand made Thermal Desorption Device
Detail 1 : 15t heating furnace

Gold Column for
eliminating mercury i
from room air

2"d Heating
4| Furnace

Made of Nichrome Wire

¢ Length: 44-80.5cm

¢ Rolling diameter: 7-7.5 mm
(Column diameteris 6 mm.)

e Electricresistance: 2.8-4.6 ohm

Timer &Electric Transformer
for controlling 1t heater

Hand made Thermal Desorption Device
Detail 2 : Gas Scrubbing Bottle
P

Air flow precedes to the 2nd
heating furnace

Air flow comes from1st
heating furnace

2 bottle is empty.

R

15t bottle contains pH buffer solution
(e.g. neutral phosphate pH standard solution)
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Hand made Thermal Desorption Device
Detail 3 : 2" heating furnace

heating furnace
Requirement for the heater (Nichrome i
Wire) is same as the first heater.

Timer &Electric transformer
controlling 2" heater

Hand made Thermal Desorption Device
Detail 4 : Atomic absorption spectrometer
and Recorder

Sample out
to Aspiration Pump

Sample in
From 2 cartridge

| AAS
(Your Lab’s one can be used)
=

Pen Recorder
(Other recording unit can be used.
e.g. PC and integrator)

10
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Hand made Thermal Desorption Device
Detail 5 : Aspiration Pump

The exhaust outlet has active
carbon cartridge for eliminating

desorbed mercury.
=

Flow rate: 200 -500 mL/min
The desorption gas is aspirated
from the end of the line.

11

Hand made Thermal Desorption Device
Determination of Voltage and Heating Duration

2l Test with using thermocouple
& thermometer.

The condition at our Lab
Voltage: 23 V

Adjust voltage and apply time. Apply Time: 50 sec.
Max temperature: 600-700 °C (taking 40-60 seconds) —> Temp. max 660 °C
Voltage: 15-25 V

These conditions differ depending on Nichrome Wire.
Start with low voltage not to break Nichrome Wire.

12
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Hand made Thermal Desorption Device
Measurement Sequence

Preparation
* Set both Electric Transformers.

* Set both timer for transformer.
* Set the Digital Timer at 4min 30 sec.
* Set the pump at 300 mL/min, 5min.

Measurement
1. Set asampling column to 1st
heating furnace and confirm ’ Total Sequence time ‘

USB fan is turned off.
2. Turnon the pump and wait 0 sec.
until it gets stable. (about 30 — -
e
st H
3. ?::rr: I}eyh:fa{l?gr(:::)h the 30sec. | 4min30sec 7 | Since purge tiTe is
4. Start 2" heating (Push the 3 min. 2 min 30 sec gsgiisggylgglsec
start key of 2" timer.) ami . } fter heatin
5. Startthe USB fan. min. 1 1 min. arter heating.
6. Stop the USB fan. 5 min. 0 sec.
7. Change gold column and

returnto No.2
13

Hand made Thermal Desorption Device
Measurement Procedure 1

Left side: Gold Column for eliminating mercury
= Right side: Gold Column after sampling

Follow an Allow Mark

1. Connect two gold columns.
2. Set a gold column to 15t heating column.

3. According to the decided sequence (page
13), start measurement.

e 7:!' T YR
Gold part has to be under |

the Nichrome Wire

i

| 1t Cgold colume heating |

2" gold colume heating |

Continues to the next page. 1
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Hand made Thermal Desorption Device
Measurement Procedure 2

E 4. Each response is recorded by a pen recorder.

e,
o3
] | =, 5. Measure the peak height, and write it down on a chart.
’ | Information on a peak should be recorded together.
>Peak height (mm)
>Sample name

= § >cartridge No.

Later on, recorded peak height will be used for
calculating concentration. 15

Hand made Thermal Desorption Device
Mercury standard 1

“Table of Unit volume weight of
- mercury containedin mercury
frrinrarsit § PRIRERETRE vapor saturated gas” 7
i .

Unit:
ug/mL=pg/uL

i warl
e plaw vesse

Example

Temp. :24.2 °C
—18.606 ng/mL(pg/uL)
(According to this table)
Taking Volume: 50uL
Amount=18.606*50/1000

=0.9303 ng

==
Overview of mercury vapor saturated gas
preparation device (Mercury (standard) gas box)
= N

Mercury standard gas box MB-1
(Product of Nippon Instruments Corporation (NIC.)) 16
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Hand made Thermal Desorption Device
Mercury standard 2

How to get mercury gas from a gas box

7 1. Set a pump. o
l __ Flow rate: 0.5 L/min. 2 .-
gl W Timer: 2 min. o —
'-l— 1
;—-—2. Set a gold column to the pump. 4 o o5 |

r'l
3. Open the gas box and turn it on.
__ Record the displayed temp.

4. Take mercury gas with a clean
gas tight syringe. After taking out
the syringe, adjust the volume.

5. Start aspiration. Silicon cork (septum)
_a

=1

. After the flow rate became
under 1mL/min., inject mercury

gas to a gold column.

]
7. Connect another gold

column for eliminating mercury
in surrounding air.

17
(Continues to the next page.)

Bl

Hand made Thermal Desorption Device
Mercury standard 3

How to take mercury gas from gas box

“"-'w P E—

p— ‘l # E )
'!# 7' b |

S

- i
8. Set the gold column and 9. Record the condition and result.
measure according to page >Temp of gas box (°C)
13-15. >Injection volume (L)
>Amount of mercury (ng)
>peak height (mm)
Caution:

Each concentration of standard gas should be measured
three times. On calculation, average should be used.

18
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Contract Address

1334-5 Riemon, Yaizu, Shizuoka, 421-0212, Japan

Tel: +81-54-622-9552

Fax: +81-54-622-9522

E-mail: wyoshino@ideacon.co.jp
tatsuya@ideacon.co.jp

If you couldn't measure sampled columns by yourselves, please
inform and send us. We’ll measure them and return you results.

19

* Thank you for your attention.
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Atmospheric Standard
and Monitoring in Japan

Tatsuya Hattori
Institute of Environmental Ecology,
IDEA Consultants, Inc.

History of Air Pollution and
Countermeasure Act in Japan
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Diseases caused by Pollution in
Japan

» Health hazard by methylmercury pollution
s Health hazard bv cadmium pollution

+ Health hazard by

Serious Air Pollution and Health Hazard
occurred in Many Cities of Japan

Laws for Air Pollution
Countermeasure

1962:Smoke and Soot Regulation Law
Legislation of

1968:Air Pollution Control Law Standard

Responsibility

1967:Basic Law for Environmental Pollution e
Clarification

1993:Basic Environment Law Penalty for

1969:Law concerning the Relief of Pollution-related Breach
Health Damage
Compensation
1973:Act on Compensation for Pollution-related for Sufferers

Health Damage
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Standards, Guideline Values and 5
Monitoring of Air Pollutants in Japan

Air pollutants (Continuous
Monitoring Parameter in Japan)

Air Pollutant

Weather parameter

* Sulfur dioxide (SO;)

* Nitrogen monoxide (NO)

* Nitrogen dioxide (NO,)

* Nitrogen oxides (NOy)

* Carbon monoxide (CO)

* Photochemical oxidants (Ox)

* Non-Methane hydrocarbons (NMHC)
* Methane (CHy)

* Total hydrocarbons (THC)

* Suspended particle matter (SPM)
* Small particle matter (<2.5um) (PM2.5)
* Suspended Particles (SP)

* Wind direction

* Wind Speed

* Temperature

* Humidity
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Standards of Air Pollutants in
Japan

Standard

0.04 ppm (Daily Mean)
0.1 ppm (8Hrs Mean)

10 ppm (Daily Mean)
20 ppm (8Hrs Mean)

0.10 mg/mz (Daily Mean)
0.20 mg/m" (8Hrs Mean)

0.04 ppm-0.06 ppm, or less (Daily Mean)
0.06 ppm (Hourly Mean)

15 pg/mz (Annual Mean)
35 pg/m’(Daily Mean)

*: Daily mean and 8hrs mean are calculated from each
hourly mean of continuous measurement data

Hazardous Air Pollutants
(Priority Approach Substances)

Environmental
Standard

Guideline Value * Mercury and its Compounds
Established

Hazardous air pollutant: “Substance which may damage human health in continuous exposure and can be
the source of air pollution .”
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Standards and Guideline Values of 9
Hazardous Air Pollutants in Japan

Environmental Standard Guideline Value

Standard Guideline Value
(Annual Mean) (Annual Mean)

Benzene 0.003 mg/m3 Mercury and Its compounds 40 ng Hg/m3
Vinyl chloride (monomer) 10 pg/ m’
Chloroform 18 ug/m3
1,2-dichloroethane 1.6 ug/m3

Trichloroethylene 0.13 mg/m3
Tetrachloroethylene 0.2 mg/m3
Dichloromethane 0.15 mg/m3 3

q q 3
Dioxins 0.6 pg-TEQ/M" | Arsenic and Its compounds 6 ng As/m’

Manganese and Its 140 ng Mn/m’
compounds

Atmospheric Environment 10
Monitoring Station
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Objectives of Monitoring 11
(Air Pollution Control Law)

» To contribute to the implementation of air pollution

prevention policies protecting the health of nations and
living environment, obtain the;

~Status of air pollution in each area
»Status of emission source
~Existence of high concentration area
~Effectiveness of protection act
>National situation of air pollution
>National trends of air pollution

Atmospheric mercury monitoring site
in Japan is mainly focused on
collecting the national / regional
general situation of human residents.

Number of Continuous
Monitoring Station

» Expression for the number of monitoring
station (in the standard of Japan)

» Smaller number of

» 1 monitoring station / 75,000

. * This expression
population indicates the

» 1 monitoring station / 25km? of number of

. . continuous
residential area monitoring station.

» (Number of continuous monitoring station  The number of

. . h d i
is estimated by each local government) pollugant (sich as

The sufficient number of the monitoring station mercury)
. . . o monitoring station
is adjusted by various conditions such as level of is different.
concentration, characteristics of parameter,
special feature of the area, etc.
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Number of Continuous
Monitoring Station (ll)

Number of
Monitoring
Station (FY2017)

Total 1464

(*This number indicates the monitoring station for general
environmental atmosphere. Other than this, there are monitoring
station of automobile exhaust gas.)

Number of Monitoring Station
for Hazardous Air Pollutants

of the total number of continuous
monitoring station

» Number of continuous monitoring station:
Smaller number of
* 1 monitoring station / 75,000
population
» 1 monitoring station / 25km? of
residential area
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Classification of Monitoring Station

for Hazardous Air Pollutants 15

» Station where would not be affected from
stable emission source or automobiles

+ Station where would be affected from a
stable emission source

* In some case, “Surrounding Area of Stable
Emission Source” and “Roadside Area” may
be overlapped.

Fixed Emission Source

that affects the
atmosphere of adjacent area to raise the
concentration of hazardous air pollutants
over the

For the parameter which has no standard or
guideline value, 1/10 of maximum reported PRTR
emission amount is applied for the determination

of fixed emission source
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Number of Hazardous Air
Pollutant Monitoring Station

Number of Monitoring Station (FY2017)
Surrounding Fixed
General bz ‘?f F‘XEd Roadside (il e
Emission Source and
Source Roadside

Total

Tetrachloroethylene
Dichloromethane

Mercury and its Compounds
Acrylonitrile

Vinyl chloride (monomer)
Chloroform
1,2-dichloroethane

Nickel compounds

Arsenic and its compounds
1,3-Butadiene

Manganese and its compounds
Acetaldehyde

Methyl chloride

Chromium and its compounds
Ethylene oxide

Toluene

Beryllium and its compounds
Benzo [a] pyrene
Formaldehyde

NN W ANWAR S UWWNW=NWRTD

Monitoring Period of Hazardous
Air Pollutants

18

s To evaluate health risk of general
population
>t is focused on

» Monitoring Frequenc‘y: It should be
appropriate for the correct estimate of
annual mean concentratign.

»Avoiding the bias of

>In Japan, (or
more) is legislated
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Another condition
(Height and Duration)

» Height of Sampling:
(gaseous substance) |
‘>Héight that people ordinary live

. Samgling duration:
_>To prevent the bias of diurnal
variation |

Monitoring Data of Atmospheric
Mercury in Japan

331
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Monitoring Site of Atmospheric
Mercury (FY2017)

© OpenStreetMap contributors
ata is edited from the published data on “Kankyo GIS” (http://tenbou.nies.go.jp/gis/)
age is used from “Esri Imagery” in “OpenStreetMap”

Atmospheric Mercury Monitoring
Data in Japan (FY1998-FY2017)

. Surrounding Area of Stable
3 General Environment -
Fiscal Emission Source

Ve Site  Smpl Mean Min Max Site Smpl Mean Min Max Site Smpl Mean Min Max Site Smpl Mean Min
FY1998 68 816 2.8 086 86 16 192 28 1.2 50 10 120 33 1.7 67 94 1128 29 09 8.6
FY1999 127 1524 3.4 1.1 50 492 2.7 10 64 22 264 2.6 1.6 44 19 2280 3.2 1.0 50

4
FY2000 155 1860 2.7 0.14 15 40 48 2.8 1.2 63 24 28 31 1.0 15 219 2628 2.8 0.1 15
FY2001 157 1885 2.3 0.22 43 40 48 25 1.3 41 24 28 25 1.7 54 221 2653 23 0.2 54
44
46

Roadside Area Total

FY2002 170 2040 2.0 0.32 3.8 528 2.3 1.2 35 30 360 2.2 1.2 54 244 2928 2.1 03 54
FY2003 177 2124 2.3 0.17 4.5 552 2.5 1.4 58 30 360 2.3 13 4.1 253 3036 2.3 0.2 5.8
FY2004 185 2220 2.3 094 3.8 45 540 2.6 13 46 37 444 24 15 4.0 267 3204 23 09 4.6
FY2005 212 2544 2.2 069 50 59 708 25 13 41 49 58 23 1.3 3.5 320 3840 2.3 0.7 5.0
FY2006. 200 2400 2.2 0.73 4.8 57 684 2.5 11 42 45 540 23 1.1 3.5 302 3624 2.2 0.7 4.8
FY2007 204 2448 2.1 056 4.2 61 732 2.4 08 52 43 516 23 1.0 3.5 308 369 22 0.6 5.2
FY2008 193 2316 2.1 073 3.8 58 69 2.2 15 44 42 504 2.2 0.1 87 293 3516 2.1 0.1 87
FY2009 193 2316 2.0 098 46 62 744 21 09 35 39 468 2.0 1.3 3.5 294 3528 2.0 0.9 4.6
FY2010 186 2232 2.0 098 40 58 69 2.0 08 33 36 432 20 09 3.0 280 3360 2.0 0.8 4.0
FY2011 175 2100 2.1 074 46 51 612 22 1.0 53 35 420 2.0 09 3.2 261 3132 2.1 0.7 53
FY2012 183 2196 2.0 082 6.1 51 612 21 1.2 3.6 36 432 2.0 1.2 4.0 270 3240 2.1 0.8 6.1
FY2013 174 2088 2.0 0.84 54 52 624 21 1.2 3.7 35 420 21 1.2 6.1 261 3132 20 0.8 6.1
FY2014 204 2448 2.0 095 49 24 28 2.0 1.0 29 32 384 18 12 24 260 3120 2.0 1.0 49
FY2015 202 2424 1.9 091 3.7 21 252 24 12 3.6 39 468 19 13 3.3 262 3144 19 09 3.7
FY2016 214 2568 1.9 078 12 18 216 2.0 14 41 39 468 1.8 1.4 2.4 271 3252 19 08 12
FY2017 217 2604 1.9 0.0021 13 20 240 19 12 31 43 516 1.7 1.3 2.2 281 3372 1.8 0.0021 13
*Fiscal Year in Japan: April to Next March (e.g. FY2017: Apr 2017-Mar 2018)
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Distribution of Atmospheric
Mercury (FY 2017)
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Thank you for your attention

Tatsuya Hattori: tatsuya@ideacon.co.jp
IDEA Consultants Inc.: https://ideacon.jp/en/
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Material 3
24 hours continuous sampling
for mercury in ambient air
by gold amalgamation method

The explanation of

QA/QC and Calculation

Referred Manual:

An Excerpt from “Manual of Measurement Method of Hazardous Air Pollutants” (March 2011,
Air Environment Division, Environment Management Bureau of Water and Air Environment
Fields, MOEJ)

Part 5t. Chapter 2.
Measurement method for mercury in the ambient air
Gold amalgamation trap, thermal desorption and cold vapor-atomic absorption spectrometry

Contents

Page 3 : Calculation sheet

Page 4-5 : Required data for QC

Page 6 : Measurement Sequence

Page 7 : Baking Gold Column

Page 8 : Calibration Curve

Page 9 : Detection Limit (DL) & Minimum Determination Limit (MDL)
Page 10 : Travel Blank & Operation Blank

Page 11 : Check of Sensitivity Drift

Page 12 : Duplicate Analysis

Page 13- 14 : Flow chart

IN)

335




Calculation sheet

Calculation Sheet

Hg QC Report

Blank and Standard

Example of QC Reporting Sheet

This Excel file will be passed out to you.
Later on, please check formula in cell.

Example of Calculation Sheet

Required data for QC (1)

Calculation Sheet

Calculation Sheet

Calibration curve
]

Data for calculating a

calibration curve \

Detection limit &

Minimum determination limit \

Duplicate sampling

Travel Blanks 3 times
This is called “ Field Blank” in
EPA method.

Std. measurement 5 times

(For calculating detection limit) \

Check of Sensitivity Drift

(Sensitivity test of atomic absorption spectrometer)
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Required data for QC (2)

QC Reporting Sheet

Hg QC Report

Blank and Standard

Std. measurement 5 times !
. !
& Calculation of DL & MDL =
Detection limit & Minimum determination limit —]
(Together with comparison between Required MDL
and calculated MDL)
Check of Sensitivity Drift /
(Comparison of the response at the
beginning and at the end.)
Comparison of duplicate samples
5
Measurement Sequence Cleanlng Of the Ilne
No Range Sample name
1 Low _|Conditioning /
2 Low _ [Conditioning o
P T ST Standards for calculation of a
H Low_|STD 0 L inection Calibration Curve
6 Low _|STD 0 uL injection
7 Low |STD 50 ul injection
8 Low _|STD 50 uL injection
9 Low |STD 50 ul injection
0o D mecton Standards for calculation of MDL
12 Low__|STD 100 pL injection
13 Low |STD 150 pl injection
14 Low__|STD 150 pL injection
15 Low |STD 150 pl injection i
16 Low |MDLOI _S0uL
17 Low [MDL02 50ul
18 Low |MDL03 50uL
19 Low [MDLO4 50ul.
P s Travel Blanks (Field Blanks)
%) Low . |Blank 02
23 Low. Blank 03
B E E::;gg ’ Checking Sensitivity Drift
26 Low  Travel Blank01
27 Low _|Travel Blank02
pi Low  Travel Blank03
29 Low |Sensitivity check0l _100uL
30 Low Location A
2 Lov Jtonddiy - — ] Checking Sensitivity Drift
33 Low |Sensitivity check02 _100uL [
34 Low__|Conditioning . .
35 Low . |Conditioning }\ C|ean|ng of the line
6




QC 0. Baking Gold Column

Described in a manual as. ..

“Heat the collection tube at 600-700°C for 5 minutes with
mercury free gas passing through the tube at a flow rate of 0.2-0.5
L/min. After heating, cool the collection tube with flowing gas and
place it in a sealed container to prevent contamination. This
procedure should preferably be performed immediately before use.
When baking multiple numbers of collection tubes all at once,
blank value check should be performed at a rate of at least 10%

of the samples from the same baking lot.” 1 |

To remove mercury in gold columns,
conduct same procedure as

measurement operation twice
before use. (cf. Material 2 page 14-15).

QC 1. Calibration Curve

At least 4 points or more (Including point 0 ng)

For example : 0, 50, 100,(150pL)  R?>0.995
(cf. figure on page 3. )

Gas box temp. 24 °C

Hg saturated gas 150uL =Hg theoretical amount2.7459 ng
Designated* air collection volume is 0.72 m3. | ~Manual of Measarerment Vetiod of Hazardous At
2.7459 ng/0.72 m3€3.814 ng/m [0.5 L/min x 24hr/1000=0.72 m?]

Hg concentration of YOUR sample should be lower than this value.

If the Hg concentration of your sample exceeds the range of calibration curve, you need to calculate calibration curve again with
increased std gas volume. 8
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QC 2. Detection Limit (DL, LOD) &
Minimum Determination Limit (MDL, LOQ)

Formula: DL(LOD)=30c
MDL (LOQ)=100

o : Standard Deviation of 5 times subsequent measurement of
standard gas whose Hg amount equivalent to the lowest point of
the calibration curve. (cf. page 4, green box)

[NOTE]

Make sure DL of Travel Blanks and Operation Blanks (yellow box) are lower
than DL (almost zero).

QC 3. Travel Blank (Field Blank)
& Operation Blank

Travel Blank (Field Blank)
* At least three samples in a travel blank test

* Frequency: Approximately 10% of the total number
of a set of samples from the same study area,
period, transportation, or distance.

(cf. Material 1 page 9)

Operation Blank
* More than five samples on each measurement.

10
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QC 4. Check of Sensitivity Drift

(Sensitivity test of atomic absorption spectrometer)

Measure the same amount of standard gas as the medium point of
standard curve(check Std.). Calculate the Relative Response Drift as
shown below and confirm the sensitivity drift is smaller than 20%. This
confirmation should be done at least once every 10 samples.

Relative Response Drift< 20%
t

{(Peak height of the mid-point of calibration curve)-(Peak height of check Std. )}
/ (Peak height of the mid-point of calibration curve)*100

Refer the calculation sheet (formulain cell) .

Caution:
Inject amount should be changed according to gas box temp.

(Inour lab, a gas box is placed in an incubatorat 23 °C to keep the temp.)
11

QC 5. Duplicate Analysis

More than two gold columns are used for a duplicate
analysis under the same conditions (from sampling to
measurement). The frequency of duplicate analysis is
approximately 10% of the total number of a series of samples.

Relative Variation among Replicates: Within 30 %

For example,
Location A : X ng/m3 } Average = (X+Y)/2

Location A dup. :Y ng/ m3
- =
(X-Y)/Average x 100 < 30 %
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Flow chart for QC (1)

| Calculate a calibration curve. | R2>0.99

| Calculate DL & MDL (a) |

Compare a>b Reject and
DL & MDL (a) and Target MDL* (b) Recondition the equipment.
a<=b

| Measure OPBL**(c) TBL(d), and Samples. |

oo - . >20 % Recondition the equipment
[ Check Sensitivity Drift. } and measure agai(l. P
<=20% *Target MDL in “Manual of
Measurement Method of Hazardous Air
| Obtain Measured value of samples (e) . | Pollutants’ by MOE is 4 ng/m?
**OPBL: Operation Blank
(continue to next page) TBL: Travel Blank

13

Flow chart for QC (2)

Compare d>c :
[ the OPBL(¢) and TBL (d). Calculate DL & MDL with TBL (f).
e=a |
Compare
Measured value of samples the DL & MDL with TBL (1
©9) P f<=b and Required MDL(b) .
| Subtract TBL from Measured f>b
value of samples (e-d) . Compare
the DL & MDL with TBL (f)

ed>=f and Measured value of
samples after subtracting TBL
[ Compare the Duplication. ]7 (e-d).
>30 %
<=30% ed<f

Report. [ Reject and re-sampling.

14
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Thank you for your attention.

15
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Material 4
24 hours continuous sampling
of mercury in ambient air
by gold amalgamation method

Validation Result

in IDEA Consultants, Inc

Referred Manual:

An Excerpt from “Manual of Measurement Method of Hazardous Air Pollutants”
(March 2011, Air Environment Division, Environment Management Bureau of Water
and Air Environment Fields, MOEJ)

Part 5%, Chapter 2.

Measurement method for mercury in the ambient air

Gold amalgamation trap, thermal desorption and cold vapor-atomic absorption
spectrometry

Contents

Page 3 : Equipment in IDEA Lab.
Page 4-5 : Uncertainty of Mini Pump
Page 6: Coefficient of Variation (Slope and R?)

Page 7: Coefficient of Variation (in a day, and five days)

Page 8 : Uncertainty Approach 1

Page 9-11 : Uncertainty another Approach
Page 12 : Recovery Test

Page 13 : Comparison of Tekran and
Gold Amalgamation Method

343




Equipment in IDEA Lab.

-& ! MA3000 (left side) : Atomic

."-' absorption spectrometer

RH-MAS3 (right side) : Thermal
desorption device (attachment)

Product of Nippon Instruments Inc (NIC)

Uncertainty of Mini Pump

(Sigma 300 NII)

Mini Pump
Sigma 300 NIl

‘ Gold Cartridge Mass Flow Meter Buffer tank

Model 3100 4
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Uncertainty of Mini Pump

(Sigma 300 NII)

instantaneous instantaneous Difference

between MFM  Stepl. Standard Measurement

and mini pump

STRAT
1minute later
5 minute later
10 minute later
15 minute later
20 minute later
25 minute later
30 minute later

35 minute later

© ® N QLA WN RO

40 minute later
10 45 minute later

Average

Standard Deviation

flow rate of

flow rate of

MFM mini pump . L.
L/min L/min Uncertainty of Mini Pump
- - =(SD of difference between MFM and
0.487 050 0.003 . A flow rate of Mini
0496 050 0.004 mini pump)/(Average
0.496 0.50 0.004 pump)*100 (%)
0.497 050 0:003 =0.00082/0.50*100=0.164 %
0497 050 0.003
0496 050 0.004 .
0495 050 0.005 Step2. Uncertainty of MFM =0.4 %
0495 050 0.005 (According to calibration certificate by JQA* )
®YED 050 0003 *JQA = Japan Quality Assurance Organization
0496 050 0.004
0496 050 0.004

0.00082

0

0.00082

Step.3 Combined Standard Uncertainty
=SQRT (0.163372+0.422)=0.432 %

The Expanded Measurement Uncertainty  Last step. Expanded Measurement
of Mini Pump is approximately 1 %,
which is sufficiently small.

Uncertainty
(Coverage Factor : kappa =2)
=0.432 * 2 =0.87 % (round up)

Coefficient of Variation

1. Daily Variation of Slope and R? of calibration curves

Variation in 5 days Variation in a day
Date Slope R2 score Date and time  Slope R2 score

13-Sep. 1.1492 0.9999 15-Sep. 11:45 1.1506 0.9997
14-Sep. 1.1295 0.9995 15-Sep. 15:02 1.1660 0.9996
15-Sep. 1.1506 0.9997 15-Sep. 16:45 1.2030 0.9994
16-Sep. 1.1435 0.9994 15-Sep. 18:02 1.2006 0.9996
17-Sep. 1.1364 0.9998 15-Sep. 19:29 1.1965 0.9995
AVE. 1.1418 0.9997 AVE. 1.1833 0.9996
SD 0.009 0.0002 SD 0.024 0.0001
CV % 0.78 0.02 CV % 2.0 0.01

Daily Variation is sufficiently small.
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Coefficient of Variation

2. Daily Variation of Measured Value of Actual Samples
* Comparison of 5 days
* All the procedure (sampling to measurement ) was done under same condition.

| somplngdte | | |
1st day 2nd day 3rd day 4th day Sth day
1.323 1.142 1178 1.021 1.635
1.270 1.057 1.140 1.052 1576
1.286 1.163 1121 1.000 1.471
1.343 1.076 1.206 0.974 1518
1313 1.122 1214 1.092 1544 | Average, maximum and

minimum in each
standard deviation and CV
value of 5 times

Average, Standard Division and CV (%) of each day

1.307 1.112 1.172 1.028 1.549 AVE. Max. Min.

0.026 0.040 0.036 0.041 0.055 0.040 0.055 0.026

v 1.99 3.57 3.08 3.98 3.56 3.23 3.98 1.99
The Coefficient of Variation for 5 days was at most 3.98 %. .

Calculation of Uncertainty

Approach 1 : 5 days Measurement of Actual Samples (cf. page 7)

All procedures (from sampling to measurement) were
repeated five times.

As a results, we knew

“Maximum Coefficient of Variation is 3.98 %.”
(= standard measurement uncertainty)

——

Coverage Factor : kappa =2
3.98 *2=7.96

——

The Expanded Measurement Uncertainty of this
method is approx. 8.0 %. (round up)
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Calculation of Uncertainty

Another Approach : Fishbone Diagram

Step 4 Step5.
Step 1. Uncertainty of a Pump Combined » Expanded
uncertainty Uncertainty

Step 2. Uncertainty of Hg adsorption and desorption

Since step.2 and step.3 cannot be
evaluated separately, step.3is included in
the calculation of step.2.

Step 3. Uncertainty of measurement—’

Step 1. Uncertainty of a Pump

According to manufacturer's announcement, the «———| Caution:

flow rate of the mini pump is guaranteed to be This doesn't mean that actual flow
rate differs 5% from the set flow rate.

(+)
less than 5% of the set flow rate. Fluctuation of the flow is up to 5%

’ during aspiration, but the average flow

f rate is same as the set flow rate.
If the actual values have a rectangular In fact, actual fluctuation is much

distribution, the uncertainty of the pump is lower than 5%. (cf. page 5)
5/SQRT3=2.9%

Calculation of Uncertainty

Another Approach : Fishbone Diagram

Step 2&3. Uncertainty of Hg adsorption and desorption
Uncertainty of measurement

Result

m B Mercury adsorption and desorption test:
Added amount [ng] 1.801 1. Addition of Hg standardgas to 5
blank columns

Measurement of 5 columns

3. Calculation of CV & recovery rate

-

N

Measured amount [ng]

Ave. [ng] 1.724

B 0055 Uncertainty of step 2 & 3

cV [%] 3.2 was 3.2 %
Difference [ng] 0.077

Recovery [%] 95.7

10




Calculation of Uncertainty

Another Approach : Fishbone Diagram

Step 4. Combined Standard Uncertainty
=SQRT (2.972+3.2"2)=4.318 %

Step 5. Expanded Measurement Uncertainty

(Coverage Factor : kappa =2)
=4.318 *2=8.64%
(approximately 8.7 %) (Round up)

v' Comparison of the results from two approachéfc..page 8 and this page)

* 8.0 %:5 days Measurement of Actual Samples
* 8.7 % : Fishbone Diagram

Expanded measurement uncertainty of this method in IDEA was

11

proved to be 8-9% in either approach.

Recovery Test
[l Resuss

Concentration
Hg amount (ng) (ng/m?) B Recovery test:

1. A | air sampling with 3 H
801 3501 ctual air sampling with 3 Hg added
columns and 3 blank column
3.375 4.606 )
2. Comparison of two groups(added & no
added02 3.298 4.499
added)
CLECENES gsd 4.414 3. Calculation of recovery rate
AVE. 3.304 4,506
V% 2.07 2.14
no added01 1.546 2.066
no added02 1.644 2202 Recovery rate
no added03 1.660 2.224 was approx- 94%
AVE. 1.617 2.164
V% 3.80 3.95
Difference (3.304-1.617=) 1.687 2342

(1.687/1.801*100=)93.7 93.6 -
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Comparison of Tekran and Gold amalgamation
Method at Cape Hedo, Okinawa, Japan

GEM ng m-3
‘ A Spring 2008 © Summer 2008 A Winter 2009 ® Fall 2009
4.0 3.0
B Tekran Hg Analyzer(GEM*)
i - ® 2.5
30 | OGoId Amalgamation(GEM&GOM**) §‘ . P AA
© A
™
;E N 5: 2.0
o 20 T @ >
c T 15 A
= c it |
W 4o o A A
o - % 1.0
1 g (2) g (3) g 4) =
o0 Lo iy P 0.5
2085 8 8 R R T G | ? = 05 10 15 20 25 3.0
TS & &85 588 % ¢ .
S ¥ 3 @ = -5 2 Gold Amalgamation Trap

Spring: 14 -30 Apr. 2008

(M
(2) Summer: 25 Aug. - 8 Sep. 2008

. *GEM : gaseous elemental mercury
(3) Winter: 26 Jan. - 8 Feb. 2009 **GOM : gaseous oxidized mercury
(4) Fall: 2 Nov. — 16 Nov. 2009 13

Gracias por su atencion

14
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Survey and
Monitoring
Activities

Tatsuya Hattori
Institute of Environmental Ecology,
IDEA Consultants, Inc.

Monitoring in
Minamata
Convention
on Mercury
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Monitoring in Minamata

Convention Articles

» Article 19 “Research, Development and Monitoring”

» 1. “Parties shall endeavour to cooperate to develop and improve, taking
into account theirrespective circumstances and capabilities:”

(b) “Modelling and geographically representative monitoring of levels of
mercury and mercury compoundsin vulnerable populations and in
environmental media, including biotic media such as fish, marine
mammoals, sea turtles and birds, as well as collaboration in the collection
and exchange of relevant and appropriate samples;”

» Artficle 22 “Effectiveness Evaluation”

» 2. "To facilitate the evaluation, the Conference of the Parties shall, at its
first meeting, initiate the establishment of arrangements for providing itself
with comparable monitoring data on the presence and movement of
mercury and mercury compoundsin the environment as well as trends in
levels of mercury and mercury compounds observed in biotic media and
vulnerable populations.”

“Geographically

Representative
Monitoring”...¢
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Existing Global Monitoring
Network(Atmosphere and Wet
Deposition) '

l Large “gaps” on
+ Africa
+ Asia (excluding east Asiq)
+ Southern Hemisphere
+ Oceans

UNEP Global Mercury Assessment 2013

Monitoring /
Survey for

other Articles
of Minamata
Convention

352

2019/8/9



Yy Y VY v vvy

vy v v.v

Minamata Convention

1. Objective » 12. Contaminated sites
2. Definitions » 13. Financialresources and mechanism
3. Mercury supply sources and trade >

4. Mercury-added products

5. Manufacturing processes in which » 15. Implementation and Compliance

Committee
mercury or mercury compounds are used
6. Exemptions available to a Party upon
request » 17.Informationexchange
7. Artisanal and small-scale gold mining » 18. Publicinformation, awareness and
. education
8. Emissions
» 19. Research, development and
9. Releases

monitoring

11. Mercury wastes
» 22 Effectiveness evaluation

Yy Y VY vY vY VY

Yy v v vy

Minamata Convention

1. Objective » 12. Contaminated sites
2. Definitions » 13. Financialresources and mechanism
3. Mercury supply sources and trade >

4. Mercury-added products

5. Manufacturing proce,
mercury or mercury co

6. Exemptions availabl
request
Besides Article 19 and 22, there are articles
which require monitoring or survey to confirm
the process and effect of the convention

7. Artisanal and small-
8. Emissions

9. Releases

11. Mercury wastes

» 22 Effectiveness evaluation
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Objectives of

Survey/Monitoring

Example:

» High concentration area
(Mining area, Stable emission source, Contaminated site, etc.)

» To evaluate the exposure amount of worker/resident and
Spatial tendency
(Atmosphere, Indoor work environment)

» Generalresidential area

» To evaluate average and highest concentrationin the general
residential area

» Background area

» To evaluate the globalscale fate and transportation of
mercury (e.g.long-term continuous monitoring )

Objectives of

Survey/Monitoring

Example:

» High concentration area
(Mining area, Stable emission source, Contaminated site, etc.)

» To evaluate the exposure amount of worker/resident and
Spatial tendency
(Atmosphere, Indoor work environment)

» Generalresidential area

» To evaluate average and highest concentrationin the general
residential area

On the evaluation or assessment of the data,

the survey / monitoring sites of different
objectives should not be confused.

354

2019/8/9



Which Method
is Applicable?¢

Atmospheric Mercury Survey /
Monitoring to...

» Fill the monitoring gaps in the global scale

» Search and evaluate the high concentration
area

» Evaluate the situation of exposure of general
residents

Objectives and situations are different

=The appropriate way of the survey /
monitoring should be conducted
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Atmospheric Mercury Survey /

[\Vilelglifelfigle]

» Continuous active sampling -
measurement on site

» Active sampling -
analysis in laboratory

» Passive sampling -
analysis in laboratory

Continuous Active Sampling —

Measurement on Site

» Actual concentration is obtained =
continuously (in short period) i,

» Speciation analysis of mercury (GEM, GOM
and PBM) is possible with conventional
Instrument

» Diurnal variation, daily variation is easy to
be detected

» Cost of instrument is high

» Much electrical power and
argon gas are necessary

» Measuring instfruments have to
be located in a shelter
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Active sampling -

Analysis in Laboratory

» Actual concenftration is obtained
(periodical. Measurement in a
laboratoly is necessary)

» Sampling duration is short
(1 day or less)

» Instrument and apparatus is
economical, and easy to carry and
locate

» Using only a little electrical power
(it can be provided by buttery)

Passive Sampling —

Analysis in Laboratory

» No instfrument and electric
power necessary on sampling
(But instrument is necessary
to measure the collected sample)

» Cost of material is low

» Sampleris easy to carry and
locate

» Sampling duration is long

» To improve accuracy (correlation with actual
concentration), relative information (e.g. femperature,
wind speed) is necessary
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Atmospheric Mercury Monitoring

» Continuous active sampling —
measurement on site

» Active sampling — + These methods have
analysis in laboratory supportive features
» Passive sampling — each other

o Application of suitable
I laborat
analysis in laboratory method for the

purpose / situation is
recommended

Atmospheric Mercury Survey at
Waste Management Site
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Environmental
Model and
Monitoring

Monitoring in Minamata
Convention Articles

» Arficle 19 “Research, Development and Monitoring”

» 1. “Parties shall endeavor to cooperate fo develop and improve,
taking into account their respective circumstances and
capabilities:”

(b) “Modelling and geographically representative monitoring of
levels of mercury and mercury compoundsin vulnerable
populations and in environmental media, including biotic media
such as fish, marine mammals, sea turtles and birds, as well as
collaboratfionin the collection and exchange of relevant and
appropriate samples;”

359

2019/8/9

10



Monitoring Data to Confribute the 2!

Environmental Simulation Model

» Validation of the model
» Parameter estimation

In parameter estimation, processes
and necessary parameters in a
model should be considered well.

Atmospheric Monitoring Data
for the Validation of a Model

» To validate the output of:

» Concentration distribution in the
Background sites

» Seasonal Trend
» Diurnal Variation

360
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Other Required Monitoring

Parameters Than Atmosphere

» Deposition Amount
» Valuable for the validation of model process

» Otherrelative parameters (atmospheric mercury
concentration, climate parameters, roughness parameters,
etc.) are necessary

» Concentration of Seawater
» Important parametertoimprove the accuracy of the model

» Data of the area with sparse or no monitoring activity (such as
Indian Ocean) is required

» Seasonaldatais not many (Insufficient to validate seasonal
trend)

» Speciation datais scarce (than total mercury)

Existing Ocean Survey /
Monitoring Data

B OITTRLHIQET b GEOTRRILONE W [EDOAMEESe & QEOTTMCEAIGRE b ONOTReRiNIRG
B & BOD L "B ] & TG T i LIRAN P9 O
B s i ik [ - B e e

*: Color-filled marker: Vertical profile data
Lined-only marker: Surface data
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Thank you for your attention

Tatsuya Hattori: tatsuya@ideacon.co.jp
IDEA Consultants Inc.: https://ideacon.jp/en/
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Field Note

Name of resear cher

L ocation
. . . Air Temp. Air Pressure
Condition at the Beginnnin M/D/Y Weather
eg g / / (°C) (hpa)
. Air Temp. '
Condition of at the End M/D/Y / / Weather o P Alr Pressure
(C) (hpa)
Target : Mercury
Sampling No. or Name
Pump No.
Gold Column No.
Sodalime Tube No.
Column position Info.
( If necessary)
N Date & Ti | nstantaneous Tota Vol. | nstantaneous Total Vol. | nstantaneous Tota Vol. | nstantaneous Total Vol. I nstantaneous Total Vol. | nstantaneous Total Vol.
0. €a lime flow rate L flow rate L flow rate L flow rate L flow rate L flow rate L
0 (initia status)
1
(start)
2
3
5
4
6
7
8
9
10
(end)
Total sampling Val. (L)
Column No. of Trave Blank Notes :
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(Provisional Translation)
An Excerpt from “Manual of Measurement Method of Hazardous Air Pollutants” (March 2011, Air
Bureau of Water & Air Environment Fields, MOEJ)

Envi Division, Ei
Measurement method for mercury in the ambient air

Gold amalgamation trap, thermal desorption and cold vapor-atomic absorption
spectrometry

1 Overview of the measurement method

Mercury in the atmosphere is collected at a constant flow rate by using a collection tube filled with
collection particles. The particles are composed of diatomaceous earth particles with gold baked on their
surfaces. Mercury in the atmosphere is collected as gold amalgam. During sampling. the surfaces of the

3 Apparatus and equipment
(1) Sampling device

The sampling device is as shown in Figure 1. A collection tube. a flow control device. a pump. and a
flow measuring device are connected.

It is desirable to collect samples directly within the collection tube. When, for idable reasons, a
conduit is used, use equipment made of clean glass or tetrafluoroethylene and/or material of equal or better
property as it is less likely for mercury gas to adhere. Equipment for the sampling device should be washed
thoroughly. to avoid contamination. In addition. after assembling the device prior to sampling, it should be
confirmed that there are no leaks.

flow control device I
'

collection particles may adsorb interfering gas and measured values could be compromised. In order to r 8 g | I - _:

climinate the influence of interfering gas, re-collect the mercury vapor generated by the collection tube h | =
attached to the thermal device in the collection tube that is lled to maintain the appropriate air collection tube r

temperature, pump flow measuring device

The collection tube used to re-collect mercury is heated at high temperature, and desorbed atomic
mercury is led to the absorption detector cell of the atomic absorption spectrometer to determine the quantity
of mercury by measuring the atomic absorption at a wavelength of 253.7 nm.

With this method. analysis and collection of gaseous el | mercury in the ambient air is
possible. Measurement accuracy and sampling efficiency of the other chemical forms of mercury is partly
uncertain. However, because the majority exists as gascous elemental mercury, the measured value
determined by this method is considered as measured value for mercury concentration in the ambient air.

It is necessary to implement measurement quality control in order to ensure the reliability of the

measured value determined by the measurement of mercury as described in this manual.

2 Reagent
(1) Standard material
Elemental mercury: more than 99% purity with assay.

(2) Diatomaceous earth particles
Thermostable diatomaceous earth particles of 500-600 pum in diameter.

(3) Gold chloride acid
Gold chloride (I11T) acid tetrahydrate HAuCls « 4H20, CASRN 130;

(4) Collection particles

Collect 3 g of diatomaceous ecarth particles in a beaker (50-100 mL). Then, add a solution prepared by
dissolving 1 g of gold chloride (ITT) acid (HAuCLy) to 20-30 mL of water and stir uniformly. Afier heating to
approximately 80°C and drying by occasionally shaking, place the collection particles in a tubular furnace
and heat for 30 minutes at about 800°C with air flow. (See Note 1)

The flow measuring device should be able to measure to 3 decimal places of 0.001 L/min with wet gas
meter, dry gas meter. float shaped area flow meter, and mass flow meter, and must be operated with high
accuracy within the control range of the flow control device. A unit allowing integrated flow rate
measurement is desirable. or a unit of equivalent or higher performance.

Figure 1 Overview of mercury sampling device

a) Collection tube
Ag illustrated in Figure 2, a quartz glass tube with a circular recess is filled in the order of quartz wool,
approximately 80 mg of collection particles, and quartz wool. (See Note 1)

quartz wool
quartz glass tube (inner diameter: 4 mm)

collection particles recess

Figure 2 Example of a mercury collection tube

b) Collection tube sealed container

The container should be a glass test tube that can be hermetically sealed and stored free from mercury
contamination.
¢) Pump

The sealed pump, such as diaphragm type, should have a controllable gas flow rate within the range of
0.1-1.0 L/min, or be a pump of equivalent or higher performance.
d) Flow control device

The flow control device should have a controllable gas flow rate within the range of 0.1-1.0 L/min,
control accuracy within + 10% of the configuration: or. be a device of equivalent or higher performance.
¢) Flow measuring device

¢) Wavelength selection unit
The wavelength selection unit for the atomic absorption spectrometer for mercury analysis is normally
non-dispersive type. However. a spectrometer with a diffraction grating may also be used.

d) Photometry unit
(2) Sample introduction device The detector of the p} 'y unit is a pk be. a semicond detector, or a photomultiplier tube.
a) Thermal desorption device ¢) Carrier gas

As illustrated in Figure 3, the used collection tube with the air sample is attached to the thermal
desorption device. and the heating furnace (first) is heated to 600-700°C with a flow of mercury free air.
After the vaporized gas within the mercury is washed and moisture is eliminated by introducing through a
gas scrubbing bottle (see Note 2), the samples are re-collected in a collection tube (refining collection tube)
attached to an atomic absorption spectrometer set to 150°C. The gas passed through the collection tube is
released to the open air. Under this condition, only mercury is trapped into the collection tube and the
particles is Thus, interfering sut

adsorption of other interfering gas to the coll in the

mercury analysis is eliminated.

Next. afier the re-collection procedure, the valve is switched to the absorption detector cell side. and the
atomic mercury released by a heating of second furnace is led to the absorption detector cell of the atomic
absorption spectrophotometer.

to inlet of atomic
absorption
detector cell

refining collection tube sample collection tube

e e s M s S |

The carrier gas is air. nitrogen, etc. that is mercury free.

(4) Mercury standard gas

A mercury vapor saturated gas preparation device as shown in Figure 4 is used. The device should have
a structure that can be sealed after putting a few grams of elemental mercury in a glass container with thermal
insulation. Also, it must be equipped with a control pressure hole for balancing the pressure within the glass
vessel with the external atmospheric pressure (gas tight syringe insertion hole) and a thermometer that can
measure the temperature in the glass vessel measurable to 1/10°C. The amount of mercury contained in a unit
volume of mercury vapor saturated gas in the preparation device is shown in Table 1. (See Note 3) (See Note
4

(5) Gas-tight syringe
Capacity of 10 pL.- 1 mL.

el i -
heating furnace heating furnace (first) tube used to . X
v (second) € eliminate thermometer ] gas tight syringe
—b lS'V\'av mercury {
from outlet valve = L gas scrubbing bottle from the air L silicon cork
of atomic - |
absorption = = i
detector cell e = i | |
I | mercury glass vessel
pump  flow measuring device drop
o

mercury absorption device using active carbon

Figure 3 Example of thermal desorption device for mercury analysis Figure 4 Overview of mercury vapor saturated gas preparation device
(3) Atomic absorption spectrometer
An atomic absorption spectrometer for mercury analysis or an atomic absorption spectrometer is used.
This device is composed of a light source unit, an absorption detector cell unit, a wavelength selection unit,
and a photometry unit.
a) Light source unit
The light source unit is a low-pressure mercury lamp or a mercurial hollow cathode lamp.
b) Absorption detector cell unit
The absorption detector cell is a plastic or glass tube (that does not absorb mercury) of 100-300 mm
length with quartz glass windows at both ends.

364



Table 1 Unit volume weight of mercury contained in mercury vapor saturated gas

Unit: ng/mL
t°C 0.0 0.1 02 03 0.4 0.5 0.6 0.7 08 0.9
0.0 2179 2202 2225 2248 2271 2295 2319 2343 2368 2392
1.0 2417 2441 2465 2.489 2514 2539 2.564 2589 2614 2.640
2.0 2.666 2.691 2716 2.741 2.766 2.792 2.818 2.844 2.871 2.897
30 2924 2951 2978 3.005 3.033 3.061 3.089 3.117 3.146 3175
4.0 3.204 3.234 3.264 3.295 3325 3.356 3388 3419 3451 3.483
5.0 3516 3.549 3.583 3.616 3.650 3.685 3.719 3754 3.789 3.825
6.0 3.861 3.897 3.933 3.970 4.007 4.045 4.083 4.121 4.159 4.198
7.0 4.237 4.276 4316 4.356 4.396 4.437 4.478 4.519 4.561 4.603
80 4.645 4.688 4.731 4.774 4.817 4.861 4.905 4.949 4.994 5.039
9.0 5.085 5131 5178 5225 5273 5321 5.639 5418 5467 5517
10.0 5.567 5616 5.666 5716 5.767 5818 5.870 5921 5.974 6.026

11.0 6079 6133 6.187 6.241 629 | 6351 6.407 6463 6519| 6576

12.0 6.633 6692 |  6.751 6810 6870 | 6931 6.992 7.053 7115 7.177

13.0 7.240 7.304 7.369 7.435 7.501 7.568 7.635 7.703 7771 7.840
14.0 7.909 7.979 8.049 8119 8191 8.262 8335 8.408 8.481 8.555
15.0 8.630 8.705 8.781 8.858 8.935 9.013 9.092 9.171 9.251 9.331
16.0 9.412 9.493 9.575 9.658 9.742 9.826 9.910 9.995 | 10.081 10.168
17.0 10255 | 10342 10429 | 10516 | 10604 | 10693 | 10783 | 10873 [ 10.964 | 11.056
18.0 11148 | 11242 | 11337 | 11433 | 11529 | 11.626 | 11724 | 11823 | 11.922 | 12.022
19.0 12123 | 12225| 12328 | 12432 | 12536 | 12.641 | 12747 | 12854 [ 12961 | 13.070
200 13179 | 13.289 | 13.400 | 13511 | 13.623| 13.737 | 13851 | 13.965[ 14.081 | 14.198
21.0 14315 | 14434 | 14553 | 14674 | 14795| 14917 | 15040 | 15164 [ 15289 | 15415

220 15542 | 15670 | 15800 | 15930 | 16061 | 16193 | 16326 | 16461 [ 1659 | 16.732

23.0 16869 | 17.008 | 17.148 | 17.289 | 17.431 17.574 | 17718 | 17864 | 18010 | 18158

240 18306 | 18456 | 18.606 | 18758 | 18911 [ 19.065| 19220 | 19376 | 19.534| 19.693

250 19.852 | 20012 | 20.174 | 20336 | 20.500 | 20.664 | 20.830 | 20998 | 21.166 | 21336

26.0 21.506 | 21.679 | 21.853 | 22.028 | 22204 | 22382 | 22560 | 22.741 | 22.922 | 23.105

27.0 23.280 | 23474 | 23.660 | 23847 | 24.036 | 24227 | 24418 | 24611 | 24805 | 25001

28.0 25198 | 25397 | 25598 | 25800 | 26003 | 26208 | 26415| 26622 | 26.832| 27.042

29.0 27255 | 27469 | 27.685| 27902 | 28121 | 28342 | 28564 | 28787 | 29012 | 29.239

30.0 29.467 | 29.697 | 29928 | 30.160 | 30.395| 30.631 | 30.868 | 31.107 | 31.348 | 31.591

31.0 31.835| 32081 | 32329 | 32579 | 32830 | 33.084| 33.339| 33595| 33854 | 34114

320 34376 | 34641 | 34.908 | 35177 | 35448 | 35720 | 35995| 36271 | 36549 | 36.829

33.0 37011 | 37.395| 37.681 | 37.969 | 38258 38843 | 39.139| 39437 | 39.736

34.0 40.038 | 40341 | 40.647 | 40954 | 41264 41889 | 42205 | 42523 | 42843

35.0 43.165 | 43.491 | 43.819 | 44.148 | 44.481 45152 | 45491 | 45832 | 46.176

36.0 46.522 | 46.870 | 47221 | 47575 | 47930 | 48289 | 48649 | 49.012 | 49378 | 49.745

37.0 50.116 | 50488 | 50.863 | 51.241 51.621 52.004 | 52389 | 52.777| 53.167 | 53.560

38.0 53.955| 54.354| 54755| 55158 | 55565 | 55974 | 56.385| 56800 | 57.217 | 57.637
5
Washing solution: diluted neutral phosphate pH standard solution (1 + 1)
Atomic absorption spectrometer
Light source: mercury discharge tube
Wavelength: 253.7 nm
Detection method: non-dispersive two-beam-type cold atomic absorption method

(2) Sample measurement

The thermal desorption apparatus illustrated in Figure 3 is operated as follows.

Take the collection tube with the sample out from the sealed container and attach it to the first heating
furnace. Attach the purification collection tube of exclusive use, of which the blank was sufficiently reduced
in advance, to the second heating furnace and keep the temperature of the furnace at 150°C. Switch the three-
way valve to suction pump, then, heat the first heating furnace at 600-800°C to vaporize the mercury while
the mercury free gas flows at a constant flow rate of 0.2-0.5 L/min and re-collect mercury into the collection
tube (as shown in Figure 3, the refining collection tube in the second heating furnace). Next, switch the three-
way valve to absorption detector cell, guide the mercury vapor which vaporized by heating at 500-800°C in
the second heating furnace to the absorption detector cell. Mercury is measured by an atomic absorption at
spectrum analysis wavelength of 253.7 nm and weight of mercury (A;: ng) is obtained from peak height or
peak area based on the calibration curve prepared in advance in (3).

(3) Creating a calibration curve

Take an appropriate amount of standard gas of mercury (0.1-10 ng of mercury) stepwise using the gas-
tight syringe from the mercury vapor saturated gas preparation device, inject the gas into the collection tube
of the thermal desorption-atomic absorption sp (the collection tube in the first heating furnace in
Figure 3). create a calibration curve based on the relationship between the absorbance obtained in (2) and the
amount of mercury injected. The calibration curve is created by 5 or more different mercury injection volumes

(including zero). The calibration curve is created just before the measurement. (See Note 7, Note 8)

(4) Operation blank test
For the blank test use the same baked ot tube as the sample collection tube. The operation blank value is
obtained following the procedure (2). (See Note 9)

(5) Travel blank test

The weight of the mercury is d by dure (2) for the collection tube used for the travel blank
test described in 4-(2). More than three samples are measured, and the average is considered a travel blank
value (A ng). (See Note 10)

(6) Sensitivity test of atomic absorption spectrometer

Standard gas is injected into the first collection tube so that the weight is close to the mid-position of the
calibration curve and the sensitivity fluctuation is confirmed by carrying out procedure (2). This confirmation
should be done at least once every 10 samples. When it is confirmed that the sensitivity fluctuation of the
device is stable, the frequency of the sensitivity tests may be reduced within this range. However, there are
risks in conducting sensitivity tests at longer intervals. Because the relationship between the cause of

-1
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4 Sampling
(1) Baking collection tube

With the mercury free gas at a flow rate of 0.2-0.5 L/min, heat the collection tube at 800°C for 5 minutes.
After the heating, the collection tube is cooled under flowing gas and placed in a sealed container to prevent

This p is performed i diately before use. (See Note 5)

When baking multiple numbers of collection tubes all at once. the blank value should be measured from
the same baking lot at a rate of at least 10% or more of the samples with the designated method. The blank
value converted to atmospheric concentration should be below the target minimum determination limit. If the

blank value exceeds the target minimum determination limit. all collection tubes of the same lot. including
the measured tube. should be re-baked, and the blank value checked again.

(2) Sampling

Take out the collection tube from the sealed container, and attach the side with dents (circular recess) to
the sampling device (as shown in Figure 1). After confirming that there are no leaks in the entire path of the
sampling, operate the pump for 24 hours with an aspiration at a flow rate of approximately 0.1-0.5 L/min.

After the sampling is over, seal the collection tube and place it in a sealed container until analysis.

Store the collection tube for the travel blank test in a sealed container, carry it in the same manner as the
collection tube for the samples. except for the sampling procedure. In other words. open the plug of the travel
blank collection tube during sample preparation (from when the plug of collection tube for sampling is opened
until the start of sampling). Seal the collection tube for the travel blank again, and place it besides the
collection tube for sampling during the ling. After the ling is leted. open the plug and seal it
once again together with the collection tube for samplings, and store it until analysis. This travel blank test
of the collected samples from

must be performed whenever is d during
the sampling site. Otherwise. it is not necessary to perform this procedure every time as long as it is confirmed
that the p. i for
the sampling, the travel blank test should be thoroughly verified in advance and should be prepared to present
the data when necessary. This procedure must be conducted on more than three samples that are
approximately 10% of the total number of a set of samples from the same study area, period, transportation,
or distance. (See Note 6)

More than two collection tubes are sampled for the duplicate analysis under the same conditions. The
number of samplings for the duplicate analysis is approximately 10% of the total number of a series of

are carried out. However. in order to ensure the reliability of

samples.

5 Test procedure
(1) Setting analytical itions of the sample i duction device, the atomic absorption spectrometer,
and adjusting the equipment
Analytical conditions of the sample introduction device and the atomic absorption spectrometer are set

following the example shown below.
Sample introduction device
Heating duration: 2 minutes
Carrier gas: air passing through the mercury collection tube 0.5 L/min

6

abnormal values or dual measured values exceeding the standard value and the sensitivity fluctuation cannot
be confirmed. all samples in the period may be re-measured or treated as missing values. In addition, when

the sensitivity fluctuation exceeds 20%, all samples previously should be 1. Thus, the

frequency of the sensitivity test should be set within a practical range such that re-measurement is possible.
taking these risks and sample storability into account. Prior to reducing the frequency of the sensitivity test,
it should be discussed sufficiently about the test in order to ensure the ity so that a drastic sensitivity
fluctuation does not occur and that the sensitivity is kept stable during a long temporal interval. Documents
or data should be prepared for presentation when necessary. (See Note 11)

(7) Duplicate analysis
The mercury amount for collection tubes for the dual measurement described in 4-(2) is measured by the
procedure explained in (2). (See Note 12)

6 of ion limit and mini determination limit
Inject the standard gas which is equi to the lowest
(near the minimum determination limit) into the baked collection tube, and obtain a measured value by
conducting procedure 5-(2) (A: ng). Then, value A is substituted to (As — At) of formula (3) to calculate the
atmospheric concentration. The detection limit and minimum determination limit of mercury are calculated
from the standard deviation (sigma) obtained from measuring results of more than 5 samples, by using
formulas (1) and (2). However. if the operation blank value exists. the operation blank value must be
d, and the must be ducted by using a larger standard deviation within those of a
standard gas and an operation blank value. (See Note 13)

for creating the calibration curve

This measurement should be carried out more than once if analytical itions of the 1 are
configured

Detection limit = 3 sigma (ng/m®) formula (1)

Minimum determination limit = 10 sigma (ng/m°) ... ... formula (2)
7 Calculating the atmospheric mercury concentration

The heric mercury is calculated using formula (3) based on the results obtained in 5-
@.
C=(As-At)/(V =293/ (273 +1)x P/ 101.3) formula (3)

Q

mercury concentration in the atmosphere at 20°C (ng/m’)
As:  mercury amount of the sample (ng)
At:  travel blank value (ng)
Operation blank value will be used if it is regarded as being equivalent to the travel blank value.
V: collected volume measured by the flow meter (m?)
t average temperature at the time of sample collection ('C) (See Note 14)
P: average air pressure at the time of sample collection (kPa) (See Note 14)

If a wet-type integrating flow meter is used, relative humidity correction is made after calculating dry gas

8



volume using the average water temperature ("C) of integrating flow meter as “t” and (P-Pw) as “P”. Here,
Pw is a saturated water vapor pressurc (kPa) at average temperature “t” at the time of the sample collection.

(Note 1) Commercial collection particles or collection tubes filled with these collection particles are readily
available.

(Note 2) Water is used as washing solution. However, if acidic substance exists within the trapping material
and the pH of the washing solution drops, a small amount of mercury may be dissolved into the washing
solution. In such a case, it is preferable to use neutral phosphate pH standard solution diluted with water,
instead of using water as the washing solution. Use after having confirmed that there is no mercury
contamination in the washing solution.

(Note 3) Commercial mercury saturated gas i i is ially available.

(Note 4) Mercury standard solution can be used. Method for preparing mercury standard solution in this case
is as follows.
(1) Mercury diluted solution: take 10 mg of L-cysteine into a volumetric flask (1000 mL), add water and
dissolve by shaking, add 2 mL of nitric acid, then, add water to the mark line. Prepare the dilution when
it is used.
(2) Mercury standard stock solution (100 pg Hg/mL): take 67.7 mg of mercury chloride (IT) (HgCl,)
into a volumetric flask (500 mL). dissolve in mercury diluted solution, and add additional mercury diluted
solution to the mark line to make a standard stock solution. Store it in a refrigerator.
(3) Standard mercury solution (0.001-0.1 pg Hg/mL): obtain by adjusting the standard stock solution to a
predetermined concentration. Dilute with mercury dilution solution when it is used.
(Note 5) The collection tube may be heated for more than 30 minutes at approximately 800°C to reduce the
blank. cooled in an atmosphere free of mercury contamination, then stored in the collection tube sealed
container.
(Note 6) The travel blank value must be measured for at least three samples within a series of measurements.
However. if a large variation exists in measurement results of the three samples. and may cause a large error
in the measurement results by subtracting these travel blank values from the measured values. it is suggested
that the travel blank test should be conducted for a necessary number of times which is deemed to be
statistically meaningful.
(Note 7) If a reducing vaporization device is used, attach the collection tube to the outlet of the reduced
vaporizer. The mercury standard solution is reduced. vaporized mercury is collected, and a calibration curve
is made. If there is a heating furnace between the first heating furnace and the gas scrubbing bottle as shown
in Figure 3. a calibration curve can be also made using a mercury standard solution. The substantial steps are
as follows.

Make a standard concentration series of mercury standard solution (0.001- 0.1 pgHg/mL). Inject 100 pL
of the solution into the magnetic boat or collection tube. Place it in the first heating furnace. Following
procedure 5-(2), make a calibration curve based on the relationship between the mercury injection volume
and the absorbance. It should be noted that contamination from the magnetic boat or collection tube should
be avoided.

The calibration curve is made for standard concentration series with 5 or more stages, including zero. The

calibration curve is made when a measurement is conducted.

366

(Note 8) The range of concentrations of the calibration curve must be changed according to the concentration
level of mercury in the ambient air.

(Note 9) This operation should be performed prior to sample measurement, and the concentration in the air
converted from the operation blank value is compared with the target minimum determination limit. In order
to make the actual heric ion of mercury ble. the blank value should be
reduced as much as possible.

(Note 10) If the travel blank values of the mercury are less than or equivalent to the operation blank values,
contamination during transport can be ded and ion can be calcul: by sut the
operation blank value from the measured value of the sample. However, in such a case where there is

contamination during transportation, the minimum determination limit (10 s: converted to the atmospheric
concentration) determined from the standard deviation of the travel blank values of more than 3 samples is
smaller than the target minimum determination limit. moreover, the minimum determination limit obtained
from the travel blank value is larger than the target minimum determination limit, the concentration can be
calculated by subtracting the travel blank value from the measured value of the sample, if only the value
calculated by subtracting the travel blank value from that measured in 5+(2) is larger than the minimum
determination limit drawn from travel blank value.

However, if there is contamination during transportation, the minimum determination limit drawn from
the travel blank value is larger than the target minimum determination limit, and the value of subtracting the
travel blank value from the value measured is smaller than the minimum determination limit drawn from
travel blank value, the values are generally treated as missing data. In such case. sampling must be conducted
again after inating the cause of i
(Note 11) Differences of absorbance of making the calibration curve and sensitivity testing should be ensured
to be within + 20%, where, in fact, the range of + 10% is preferable. If the sensil

vity fluctuation exceeds +
20%, the analytical instrument and measurement method must be adjusted. calibration curve must be made
again, and the samples must be re-measured.

(Note 12) Check if the difference between the two measurements is under 30% when the concentrations are
above the minimum determination limit (i.e., check if the difference between every measurement and the
average is within the range of = 15%). If the difference is large, the values are generally treated as missing
data, and the sampling is carried out again after investigating the cause.

(Note 13) If the minimum determination limit is larger than target minimum determination limit, equipment
and instruments should be checked and adjusted, so that it is below the target minimum determination limit.
(See Note 9).

(Note 14) Data of the nearest meteorological stations or other appropriate observation agencies could be used.
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Thank you for purchasing this product.

@ This operation manual describes precautions that are important for preventing accidents as
well as the procedures used to handle the product.

@ To ensure safety, read this operation manual and the attached warranty thoroughly before
use, and use the product correctly.

@ After reading this operation manual and the warranty, keep them in a safe place where
they can be referred to at any time.

Before Use

@ This product does not have an explosive-proof
structure. Do not use this product in I
to p it an explosi id

@ Be sure to read this operation manual thoroughly before
using the product, and be sure to use the product
correctly.

@ Keep this operation manual in a safe place where it can
be referred to at any time.
& WARNING @ Be sure to familiarize yourself with, and observe, the
safety precautions given in this operation manual.

@ Observe usage procedures that are suitable for the
product and that are specified in this operation manual.

Be sure to observe the above instructions.
Not following these instructions may result in an accident or
injury.

@ Do not allow water and other liquids, and gases other
than air to be sucked in. Doing so might cause

malfunction.
& CAUTION @ Do not allow gases to be sucked into this
product. Doing so might cause malfunction or fire.
@ Do not allow corrosive gases, organic solvent,
chemicals or salt spray to be sucked in. Doing so might
cause malfunction.

H About This Operation manual
@ In the interests of product improvement, the contents of this operation manual may be
changed without notice.

@ Every effort has been made to ensure that the information contained in this operation manual
is comrect. If you discover any errors or omissions, however, please contact your Sibata
representative.

@ The copyright of this operation manual belongs to Sibata Scientific Technology Ltd.

The reproduction of all or part of this operation manual without prior written permission from
Sibata Scientific Technology Ltd. is prohibited.

H Checking the Package

Check the contents of the package before using the product.

® MP-ZNI Series Unit
@ Suction Holder for Ultra Low Flow Rate (MP-Z30N I only)
@ MANUFACTURER’S INSPECTION RESULT «:rseeresssssrssarasnnsanss
@ Operation manual (this document)
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Safety Precautions

The precautionary information that appears in this operation manual is for ensuring that the product is
used safely and for preventing injury to you and other people and damage to equipment. Itis all
important for ensuring safety and so be sure to read it thoroughly before using the product and
observe it during use.

H About the User (Important)

This product must be operated only by persons with adequate specialist skills, training, and
experience to understand the potential dangers of operating the product.

Personnel who are untrained or still undergoing training may operate the product only under
guidance from a trained person or a person with specialized experience.

This operation manual was written on the assumption that the product will be operated only by users
who fully understand the potential dangers of operating the product.

l Warning Labels

In this operation manual, precautionary information is labeled. The degree of damage or injury that
may occur if the product is used without consideration of the corresponding item of precautionary
information is indicated by one of three labels: DANGER, WARNING and CAUTION. These labels
indicate precautionary information that is important for ensuring safety and so be sure to observe
them.

Labels Indicating Degrees of Damage or Injury

Indi a potentially situation which, if not avoided,
,&, DANGER could result in serious injury or possibly death.

Indi a potentially situation which, if not avoided,
,& WARNING could result in serious injury.

which, if not avoided,

'& CAUTION may resultailq minor to injury or

/1 DANGER

@ Use only the exclusive batteries (LI-10N Battery Unit, DB-10N Dry Battery Unit) on the bodly of this
product (Mini Pump MP-ZNT Series). Do not use other batteries. Doing so might damage this
product or harm the human body.

@®Connect to only the specified power adapter (QC-10N, PA-1203). Do not connect to other
adapters.

@ Do not use this product near highly flammable or potential fire hazards, or allow gases other than
air to be sucked in. Doing so might cause explosion or fire.

@ No Fires Allowed! Do not put this product into fires. Doing so might cause explosion or fire.

@ Do not connect the connector electrodes with wire or other metal objects. Doing so might cause
bums, battery leakage, generation of heat, or explosion.

®Charge the LI-1ON using only the exclusive charger (QC-10N). Charging the battery by other
methods might cause battery leakage, generation of heat or explosion.
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/T WARNING

/1 cAUTION

@ Do not allow this product to be directly splashed with water. Doing so might cause electric shock or
fire.

@®Do not subject this product to strong impact or drop it. Doing so might cause malfunction or
accidents.

@ Do not leave this product inside cars in the hot sun, or install or store it in strong direct sunlight, in
front of heating equipment or next to fires. Doing so might cause abnormal operation or
malfunction.

@ Never connect by methods other than those described in this manual, for example, by connecting
to connectors using wire or other metal. Doing so might cause fire or damage the hardware.

@ Never dismantle or modify this product. Doing so might cause malfunction or accidents.

@ If an abnormality occurs during operation, immediately stop operation and remove the cause of
the abnormality. When the abnormality is judged to be caused by this product, remove the battery
and contact your Sibata agent. Do not use this product in an abnormal state or allow it to be
dismantled for repair by non-service personnel. Doing so might cause malfunction or accidents.

@ Do not run this product wrapped in a cloth or bedding, or enclosed in a box. Doing so might cause
heat to build up, resulting in fire or malfunction.

@ Do not connect the power adapter to a multi-plug power strip. Doing so might cause electric shock
or fire. Before using this product on a non-specified voltage, contact your Sibata agent.

@ Do not use this product when the power cable is damaged or the plug inlet on the power outlet is
loose. Use in this state might cause fire or electric shock.

@ Do not touch the power cable or power outlet with wet hands. Doing so might cause electric
shock.

@ The service life of the LI-10N is limited. Replace with a new LI-10N when battery use becomes
increasingly shorter after each recharge. If this product is used beyond the LI-10N's replacement
cycle, the battery might become damaged which will cause battery leakage.

@ This product is made for indoor use. Do not use it in environments that may be exposed to wind
and rain. Doing so might cause malfunction.

@®Do not block the exhaust port. Doing so will prevent the required airflow into the product, and
cause heat to build up inside, resulting in malfunction or fire.

/1 cAUTION

®Avoid sampling asbestos using the MP- Z500N II.

In the context of air quality measurements for asbestos, which has become a social issue, one
of the methods used is to collect samples for 2 hours at 5 L/min. (As per the JATI guidelines
for indoor air)

Because of the special characteristics of the filter used in this measurement method, a
significant load is placed on the pump, so a pump that provides sufficient suction pressure
(10 kPa or higher) must be used.

The suction flowrate range for the MP-Z500N II is 2 L/min to 5 L/min, and at 5 L/min, the suction
pressure will be O0kPa to 3.0kPa, which means that the specifications range will be
exceeded if the MP-Z500N II is used to collect samples for 2 hours at 5 L/min.

It cannot likely be used cormrectly under these conditions, either due to a loss of suction or a
tendency to malfunction. Accordingly, if you are making measurements under these conditions,
use the AIP-105 Asbestos Sampling Pump. Note that if a problem occurs when the MP-2500N
11 is used under these conditions, it will not be covered under the one-year warranty.
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Product Overview

The Mini Pump MP-INII Series is an ultra-lightweight, portable pump designed exclusively for
sampling air, and features integrated flow measurement functions. Three models are available each
with different flow volume ranges: the MP-Z30N I with a maximum flow rate of 0.5 L/min, the
MP-Z300N II with @ maximum flow rate of 3 L/min, and the MP-Z500N II with a maximum flow rate
of 5 L/min, Total 4 models available including MP-£100HN II with a maximum flow rate of 1.5L/min.
The pump has a built-in mass-flow sensor, and the instantaneous flow rate and integrated flow
volume measurement values are displayed digitally.

It also has a constant flow flow rate function to minimize drops in the suction flow volume
accompanying increased suction pressure caused by sampling of dust, etc. It has a high suction
pressure and constant suction flow rate, which means that it can be used in a wide range of
applications as a pump for sampling air-bome harmful substances in work and indoor environments.

Suction pressure comparison
for MP-EN T

Features

®Has a built-in mass-flow sensor for directly measuring suction flow rate and displaying
instantaneous and integrated flow volumes as digital values.

@ Incorporates a constant flow rate function to minimize drops in the suction flow rate accompanying
increased suction pressure caused by sampling of dust, etc.

@ Has four timer sampling modes (manual, down timer, volume timer, cycle timer*).

@ The liquid crystal display incorporates backlighting so that displayed flow rate and other values can
be checked even in dark locations.

@ The state of the filter element can be visually checked.

@Incorporates a measurement data log function so that the last ten measurement results can be
checked on the pump. The number of logged measurement results can be increased to up to 99
by using communications software (sold separately) for uploading to a PC.

@ Three power sources are supported:

Lithium-ion rechargeable cell (LI-10N Battery Unit) [sold separately]
Dry cell 8 x AA batteries (DB-10N Dry Battery Unit) [sold separately]
AC power source (QC-10N Quick Charger)  [sold separately]

(PA-1203 AC adapter) [sold separately]
®The MP-ZNI series widens its constant flow rate range and lengthens its battery operating time
relatively to the MP-ZN series. (Refer details on "Main Specifications”.)

* To use the cycle timer mode, communications software (sold separately) and a PC are required.
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@Install this product on a horizontal, stable site. Installation on an unstable location might cause
abnormal operation or malfunction.

@®\When not using this product for a long time, remove the battery, disconnect the power adapter,
and store in as cool and dry a location as possible out of the direct sunlight.

@ Do not place objects on top of this product. Doing so might cause the product to tip over or deform
the product, resulting in accident or malfunction.

@ Take care not to nip your fingers when assembling the product, for example, when installing the
battery.

@ Do not wash this product with water. Doing so might cause electric shock, fire or malfunction.

@ This product is exclusively for sampling air. Do not use it for purposes other than those described
in this manual. Doing so might cause malfunction.

@ Do not allow water and other liquids, and gases other than air to be sucked in. Doing so might
cause malfunction.

@Be sure to run this product with a filter element attached to the suction holder. Also, run it with the
dust collector attached to the suction port. If this product is allowed to suck in air directly (i.e.
without filtering) for a long period of time, it might malfunction.

@ Do not allow flammable gases to be sucked into this product. Doing so might cause malfunction or
fire. Also, do not allow corrosive gases (e.g. salt spray) or chemicals to be sucked in. Doing so
might cause malfunction.

@ Do not insert screws or other foreign objects into the suction and exhaust ports. Doing so might
cause malfunction. Should foreign objects get inside this product, immediately tum the power
switch OFF, disconnect the power plug, and contact your Sibata agent.

@ \When disconnecting the power plug, be sure to hold the power cable by the power plug. Pulling
the cable might damage it and cause electric shock or fire.

@ Do not place heavy objects or step on the power cable. Doing so might cause electric shock or
fire.

@ The operating temperature and humidity ranges of this product are 0 to 40°C and 10 to 90% rh (no
condensation), respectively. Use of this product outside of these ranges might impair its
performance and service life, resulting in malfunction.

@®@Even when not using the LI-10N for a long time, charge it at least once every six months to
prevent over discharging of its lithium cell. This prevents the LI-10N from deterioration.

@ Before use, check the sheath of the power adapter cable for scratches or other abnormalities. Use
in an abnormal state might cause fire or electric shock.

@ Before cleaning or inspecting this product, remove the battery and the power adapter. Failure to
do so might cause electric shock, electric leak or other abnormalities.

@ Do not bring this product close to equipment that generates electrical noise. Also, do not install it at
locations subject to string magnetic fields, or lots of dust or humidity. Doing so might damage the
hardware, for example.

@ Note that, should some nonconformity occur, SIBATA does not assume any liability whatsoever for
compensation of data or content that could not be acquired or logged as a result, loss of data or
other content, and other direct and indirect damages relating to the preceding. Periodically back
up data as a precaution against malfunction or accidents.
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Names of Parts

MP-ZNTI + LI-10N (or DB-10N)

Inside the
rubber cover My
[ T
(1) Battery Unit (LI-10N or DB-10N) (8) Charging connector (LI-10N only)
(2) Model nameplate (9) Hook
(3) Suction port (suction holder) (10) Slide lock
(4) Power switch (11) Tripod mounting hole (base)
(5) Exhaust port (12) Power source connector
(6) Rubber cover (13) USB (Mini-B) connector
(7) Operation panel (14) Filter check window
-6-




Operation Panel

(1) Operation display LED (5) START/STOP key
(2) MODE key (6) KEY LOCK key
(3) UP key (7) LCD screen

(4) DOWN key

The meanings of the operation display LED indications are as follows: flashing (green) - pump
operating, flashing (red) - emror occurred and pump operation stopped, and flashing (orange) - timer
standing by or connecting to PC.

LCD Screen
(1) Pump operation mark (6) Battery status
(2) Key lock (7) Timer standing by
(3) Flow volume exceeded (8) Log check mode
(4) Mode display bar (9) Unit
(5) Character display field (10) Numeric display field

How to Remove the Battery

Before removing the battery, slide the slide lock on |~ i -
the back of the body as shown in the figure to | Slide lock
unlock the lock.

With the slide lock unlocked, slide ~ Removein
the battery towards the rear to the ::’;ﬁ:“' of

stop position as shown in the
figure. ‘

/¥, caution

Do not slide using excessive
force. The battery will come
loose; but, the electrodes on
the body might become
damaged.

Slide to stop
position.

The battery can be removed towards the left when it is at the stop position.
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How to Install the Battery

Fit the battery into the body while

referring to the mounting position

mark on the body.

* Take care not to touch the
electrodes.

Installation position mark
1

Body side

"Click"
AN

Slide the battery towards the front, and
make sure that it is fully fitted in as far as
it can go.

At this time, the slide lock on the back of
the body prevents the battery from
moving.

* Make sure that the battery is fitted

in properly.

Wiring Methods

When Used with the AC Power Source

The pump can be operated by an AC power source by connecting the QC-10N Quick Charger (sold
separately) directly to the pump body. Also, the pump can be operated and the LI-10ON (sold
separately) charged at the same time with the LI-10N installed.

Even if the AC adapter PA-1203 (sold separately) is connected to the pump body, the body can be
operated; however, the LI-10N cannot be charged.

PA-1203

When Using the Battery
The pump can be used by installing the LI-10N or DB-10N.

The battery status mark is displayed on the screen when the power is tumed ON with the battery
installed. (It is not displayed when the AC power source is connected.)
Battery status
EE  70% or more power
I 30% or more power
ED  Lessthan 30%
I} 0% The pump stops operating. The battery must be recharged or replaced
immediately.
* When a battery other than an alkaline battery is used on the DB-10N, the battery status icon will
not function properly.
* Do not remove the battery during pump operation.
* The battery can be replaced with the DB-10N installed on the pump body. However, before
replacing the battery, be sure to tum the pump OFF.

If the pump is operated from the AC power source with the battery inside, the power source
will automatically switch to the battery in the event of a power interruption, and
measurement can be continued in this state.

In cases such as this, measurement can be performed more safely by using the Quick
Charger QC-10N as the AC power source and the Battery Unit LI-10N as the battery since
the battery is automatically charged after AC power is restored.
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Charging Methods

The LI-10ON Battery Unit (sold separately) is charged using the QC-10N Quick Charger (sold
separately). As shown in the figure, the LI-1ON can be charged by connecting the QC-10N to the
pump body with the LI-10N installed.

Also, the LI-10N has a charging connector. So, the battery itself can be charged by connecting the
LI-10N directly to the QC-10N.

-

While the LI-10N is being charged, the red LED on the QC-10N will flash. When charging is
completed, this is indicated by lighting the green LED. Charging time is about 6 hours.
For details, refer to the QC-10N Operation Manual.

* Be sure to use the exclusive QC-10N Quick Charger for charging the LI-10N Battery Unit. Use of
other chargers might cause malfunction or abnormal overheating, resulting in ignition or explosion.

* The PA-1203 uses the same connector as that on the QC-10N. However, do not connect this to
the LI-10N. The LI-10N cannot be charged even if the PA-1203 is connected.
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Suction Pressure

Aload (suction pressure) is applied to the pump by collected matter in the dust collector installed on
the suction port.

On each of the pump models, the maximum suction pressure is determined by respective flow rate.
(See page 36 "Main Specifications.") Exceeding the specification range will cause malfunction;
however, this pump does not have a function for measuring suction pressure. So, we recommend
measuring the suction pressure of collected matter in advance referring to the diagram below.

Collected matter

Pressure gauge

When Using an Impinger

In use of mini pumps that use an impinger, liquid will be sucked into the pump body if the piping is
connected in the wrong way, which will result in malfunction. Install piping referring to the following
diagram.

—  p— [— )
| Install piping on the pump
| as shown in the figure on
l L -\|—ﬂ T the left to prevent liquid
from being sucked directly.
Pump We also recommend
a setting up a multi-stage
trap on the pump suction
i) side.
e 21
I
Never set up piping in T
such a way that liquid is
sucked in directly as Pump
shown in the figure on the
left.

-13-

370

Installation and Piping Methods

Install the pump body on a flat location. When choosing an installation site, avoid humid locations or
locations that are splashed with water, locations near fire or heat generating sources, and extremely
dust locations.

The pump body can also be mounted on a tripod. Insert the tripod screws into the tripod mounting
hole on the base of the pump body. If a tripod with a mounting base over 40 mm is used (i.e. one that
will result in @ mounting footprint of 20 mm or more wide from the tripod screw at its center), the
pump body sometimes cannot be installed stably.

Make sure that the filter element is attached to the suction holder. Also, replace the filter element
when it becomes particularly dirty. (See page 14 "How to Install the Suction Holder.")

Check the filter element in
the filter check window.

5 mm dia. and 7 mm dia. tube can be inserted onto the suction port.
* When inserting piping, take care to prevent strong force from being applied to the suction holder.
Unnecessary force will damage the suction port.

Likewise, 5mm dia. and 7 mm dia. tube can be inserted onto the exhaust port. However, pay

attention to the following points:

« The piping itself sometimes acts as a load and prevents suction performance as indicated in the
specifications from being achieved.

« The flow volume on the exhaust side cannot be controlled. Treat indicated flow volume values for
reference only.

During Ultra Low Flow Vol M (supported only on MP-Z30N II)

When measuring under a flow rate of 0.150 L/min or less, use the ultra low flow rate suction holder
that is provided.

The center O-ring
is transparent.

An orifice is
contained inside.

Ultra low flow rate Regular

suction holder suction holder
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How to Install the Suction Holder

Tum in the direction of
the arrow to remove.

=

The filter element in the suction holder can be replaced by pulling lightly.

The suction holder can be removed from the suction
port by tuming it counterclockwise.

Be sure to insert the filter element into the suction holder before installing the suction holder. Tum the
suction holder clockwise to install.

Tum in the direction of
the arrow to attach.

= R

* Tum the suction holder in as far as it will go. It may cause air leakage if the holder is not tumed in
firmly. However, do not overtighten the suction holder. Doing so might prevent it from being
removed again or cause malfunction. i |
in improved air tightness.
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Preparing for Operation

Make sure that the wiring and piping have been properly connected.

Tum ON the power switch on the side of the pump body.

The version and flow rate conversion temperature value are displayed on screen, and the screen
changes as follows.

-
b=t (%]
] 5 [
LAk
* When using the pump for the first time, the manual mode screen will be displayed. Normally, the

screen for the mode used in the previous measurement is displayed.
* The battery status mark is not displayed when the pump is operated from the AC power source.

Each press of the MODE key switches the screen cyclically as follows: manual mode —down timer
mode — volume timer mode — cycle timer mode — memory — extra menu.

Each press of the MODE key switches the segment to light on the mode display bar at the top of the
LCD screen to indicate the current mode.

MA: manual mode

DT: down timer mode

VT: volume timer mode

CY: cycle timer mode

SET: setup in progress (Not displayed using only the MODE key.)

menam L R T o N S R
"LOwW  w» FLOW | w» FLOW
1C T 1] lEﬂ
LI ¥ . ‘ LU ‘ LLILE
Manual mode Down timer mode Volume timer mode
LB N B8] R W
L -
EXTHR | <4m Fi O
Extra menu Memory Cycle timer mode

The mode display bar is not lit in the memory and extra menu screens.
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LED displ - o "
Man ual MOde wnve:,%ﬁi 1+ Flashing 3 th il
Press the MODE key until the MA segment of the mode display bar lights.
The instantaneous flow rate setting is displayed initially in this screen.
The integrated flow volume and other setup items are sometimes displayed

by using the UP/DOWN key. (See page 26 "After Ending Operation.")

[ In the mode, only the flow volume is set. J

-

Holding down the MODE key in this screen causes the SET segment of the
mode display bar to light and the flow rate value to flash. In this state, the
flow volume can be set. | e [ 7
Change the numeric value by pressing the UP/DOWN key to set the flow

rate.

After setting the flow rate, press the START/STOP key. The flow rate

value lights and the SET segment of the mode display bar goes out to

indicate that setup is complete.

Pressing the START/STOP key again starts pump operation.
During pump operation, the operation display LED flashes (green), the
pump operation mark lights, and the instantaneous flow rate is displayed.

- = P
& ~L u‘-'_; mp & TJ7
[ []
F.EU._ . -IE' i
Instantaneous flow rate Integrated flow volume
'_ S e - '_ ™ - Lna
TIHE <= =R
FIrE . FER
[T E Al
Sampling time Average flow rate

Pressing the UP key during pump operation switches the screen cyclically as follows: integrated flow
volume — average flow rate — sampling time — instantaneous flow rate. Pressing the DOWN key
switches the screen in the reverse direction.

Holding down the KEY LOCK key during pump operation displays the =
key icon as in the figure on the right and disables use of the K =L
START/STOP key. rE
* The above items can be checked by using the UP/DOWN key. L]
To cancel the key lock, hold down the KEY LOCK key again. The key
icon goes out and the key lock is canceled.

When the START/STOP key is pressed, pump operation stops, and the integrated flow volume
screen is displayed.
* If an emor occurs, the error No. is displayed and the operation display LED flashes (red).

For details, see page 26 "After Ending Operation."
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Operation Modes

This pump has the following four operation modes.
(1) Manual mode operation (See page 17.)

Pressing the START/STOP key starts and stops pump operation.
The only setup item provided is instantaneous flow rate.

(2) Down timer mode operation (See page18.)

Pressing the START/STOP key operates the pump for the preset time.
Three setup items are provided in this mode: instantaneous flow rate, sampling start time and
sampling time (end time).

(3) Volume timer mode operation (See page 20.)

Pressing the START/STOP key starts pump operation at the preset time. Pump operation ends
when the preset integrated flow volume value is reached.

Three setup items are provided in this mode: instantaneous flow rate, sampling start time and
sampling end integrated flow volume.

(4) Cycle timer mode operation (See page 22.)

To use this mode, communications software (sold separately) and a PC are required.

In this mode, the pump can be operated automatically in accordance with the setup details
preset on the PC. Setups for up to five measurements can be registered in advance.

For details, refer to the communications software operation manual.

In the explanations for each of the following modes, it states that the operation display LED flashes.
However, the LED can also be set up not to flash. (See page 29.)
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Down Timer Mode ¢ | i Fashing §- L

Press the MODE key until the DT segment of the mode display bar lights. " :- o _- Eo
The flow volume setting is displayed initially in this screen. L B l:l;:
[
= - - =
Hﬂﬂ [Talyl
[¥] LLEL¥]
Sampling time Sampling start time

Pressing the UP key switches the screen cyclically as follows: sampling start time — sampling time
— instantaneous flow rate setting. Pressing the DOWN key switches the screen in the reverse
direction. The integrated flow volume and other setup items are sometimes displayed by using the
UP/DOWN key. (See page 26 "After Ending Operation.")

Pressing the MODE key in any of the screens changes the mode to the volume timer mode.

flow rate, ing start

In the down timer mode, only three items are set: il
time, and sampling time.

Hold down the MODE key at any of the flow rate setting, sampling start
time or sampling time setup items. The SET segment of the mode display
bar lights, and the display value flashes to indicate that the value can be
set. o vk =
Change the numeric value by pressing the UP/DOWN key to set the flow rate.

== = i & i
FLL = § -7 = 1 el
£y R JrRR
L @ Hih -] it
Flow rate setting Sampling start time (hours) Sampling start time (minutes)

te

Sampling time (minutes) Sampling time (hours)

Each press of the MODE key in the setup screen switches the screen cyclically as follows: flow rate
setting — sampling start time (hours) — sampling start time (minutes) — sampling time (hours) —
sampling time (minutes) — flow rate setting.

After entering each of the settings, press the START/STOP key. The display value lights, and the
SET segment of the mode display bar goes out to indicate that setup is complete.
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Pressing the START/STOP key again starts pump operation in the down timer mode.
The operation display LED flashes (orange), the "timer standing by" icon is displayed on screen, and
the remaining sampling start time is displayed.
* If the START/STOP key is pressed when the start time is set to "0.00", pump operation starts
immediately.
- E
T -

” asd

. Remaining sampling start time
E
-

r"-. 3. ¥ ‘
i
) -]
Sampling time Flow rate setting

Pressing the UP key switches the screen cyclically as follows: flow rate setting — sampling time —
remaining sampling start time. Pressing the DOWN key switches the screen in the reverse direction.

Pump operation starts when the remaining sampling start time reaches "0.00".
During pump operation, the operation display LED flashes (green), the pump operation mark lights,
and the instantaneous flow rate is displayed.
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Remaining sampling time Sampling time

Pressing the UP key during pump operation switches the screen cyclically as follows: integrated flow
volume — average flow rate — sampling time — remaining sampling time — instantaneous flow
rate. Pressing the DOWN key switches the screen in the reverse direction.

Holding down the KEY LOCK key during pump operation displays the key icon and disables use of
the START/STOP key.
* The above items can be checked by using the UP/DOWN key.
To cancel the key lock, hold down the KEY LOCK key again. The key icon goes out and the key
lock is canceled.

When the preset sampling time is reached, pump operation stops and the integrated flow volume
screen is displayed.

For details, see page 26 "After Ending Operation."

* Pump operation can be forcibly stopped by pressing the START/STOP key.
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Pressing the START/STOP key again starts pump operation in the volume timer mode.

The operation display LED flashes (orange), the "timer standing by" icon is displayed on screen, and

the remaining sampling start time is displayed.

* If the START/STOP key is pressed when the start time is set to "0.00", pump operation starts
immediately.
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‘ Remaining sampling start time
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Flow rate setting

Volume timer

Pressing the UP key switches the screen cyclically as follows: flow volume setting — volume timer
— remaining sampling start time. Pressing the DOWN key switches the screen in the reverse
direction.

Pump operation starts when the remaining sampling start time reaches "0.00".
During pump operation, the operation display LED flashes (green), the pump operation mark lights,
and the instantaneous flow rate is displayed.
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Pressing the UP key during pump operation switches the screen cyclically as follows: integrated flow
volume — average flow rate — sampling time — remaining integrated flow volume — instantaneous
flow rate. Pressing the DOWN key switches the screen in the reverse direction.

Holding down the KEY LOCK key during pump operation displays the key icon and disables use of

the START/STOP key.

* The above items can be checked by using the UP/DOWN key. To cancel the key lock, hold down
the KEY LOCK key again. The key icon goes out and the key lock is canceled.

When the preset integrated flow volume is reached, pump operation stops and the integrated flow

volume screen is displayed.

For details, see page 26 "After Ending Operation."

* Pump operation can be forcibly stopped by pressing the START/STOP key.
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Volume Timer Mode =% [ Fashing - Lt

conventions
Press the MODE key until the VT segment of the mode display bar lights. e
The instantaneous flow rate setting is displayed initially in this screen. [ ﬁ =
P
- = f.E oo
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[Falyl
% .. /B0 gn
Flow rate setting
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& Fe e - e
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. o
End integrated flow Sampling start time
volume (volume timer)

Pressing the UP key switches the screen cyclically as follows: sampling start time — volume timer —
flow rate setting. Pressing the DOWN key switches the screen in the reverse direction.

The integrated flow volume and other setup items are sometimes displayed by using the UP/DOWN
key. (See page 26 "After Ending Operation.")

Pressing the MODE key in any of the screens changes the mode to the cycle timer mode.

d flow vol (vol timer).

[ In the volume timer mode, only three items are set: flow rate, sampling start time, and end J

Hold down the MODE key at any of the flow rate setting, sampling start

time or volume timer setup items. The SET segment of the mode display

bar lights, and the display value flashes to indicate that the value can be

set.

Change the numeric value by pressing the UP/DOWN key to set the flow volume.

= .
i = = ity
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Flow rate setting Sampling start time (hours)
- = =
= ‘ 5 ;- ..r.
e 304

Sampling start time (minutes)

E

Down timer setting

Each press of the MODE key in the setup screen switches the screen cyclically as follows: flow rate
setting — sampling start time (hours) — sampling start time (minutes) — volume timer — flow rate
setting.

After entering each of the settings, press the START/STOP key. The display value lights, and the
SET segment of the mode display bar goes out to indicate that setup is complete.
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Cycle Timer Mode

The cycle timer mode can be set only from the PC. Communications T

software (sold separately) is also required. e

Press the MODE key until the CY segment of the mode display bar 1T

lights. [0 -

The flow rate setting is displayed initially in this screen.

When cycle operation has not been set, the display will be as shown = 7 : mn
Ll

on the right, and the various setting values will not be displayed.

The cycle timer mode allows complex pump operation to be set using communications software
(sold separately) on a PC.

The sampling start setting involves only setting of the time. The sampling end time setting, however,
involves setting of three conditions, each of the time, duration (i.e. how many minutes later) and the
volume timer.

Setups comprising the above settings for up to five measurements can be registered.

/T, caution

In the cycle timer mode, though the time setting is the sampling start condition,
ling i ) icall

Sampling is started on condition that the pump is turned ON (power is being supplied to the

pump) and that the screen is set to the "sampling standing by" screen by pressing the

START/STOP key.

Note that pump operation cannot be started simply with the pump tumed ON.

Also, the cycle timer mode is designed to automatically move to the next cycle if cycle

operation is not started within two minutes of the preset time. Note also that the pump will not

operate according to the preset settings in this case.
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Sampling end time Sampling end date

Pressing the UP key switches the screen cyclically as follows: sampling start date — sampling start
time — sampling end conditions (3 conditions settable: duration, time and volume, each with a
different screen) — number of remaining cycles — flow rate setting. Pressing the DOWN key
switches the screen in the reverse direction.

The integrated flow volume and other setup items are sometimes displayed by using the UP/DOWN
key. (See page 26 "After Ending Operation.")

Pressing the MODE key in any of the screens changes the mode to memory.

The cycle timer mode can be set only on the PC. So, holding down the MODE key will not change
the screen to the setup screen.

Pressing the START/STOP key starts pump operation in the cycle
timer mode.

The operation display LED flashes (orange), the "timer standing by"
icon is displayed on screen, and the remaining sampling start time is
displayed.

.
T

d55

Note that cycle
* "WAIT" starts flashing when the remaining time counts down to two operation can start
minutes. If the START/STOP key is pressed to cancel pump only from this screen!!

operation in this state ("WAIT" flashing), this cycle is not performed

and operation moves to the next cycle.
Pressing the UP key switches the screen cyclically as shown above: flow rate setting — sampling
start date — sampling start time — sampling end conditions (3 conditions settable: duration, time
and volume, each with a different screen) — number of remaining cycles — remaining sampling
start time. Pressing the DOWN key switches the screen in the reverse direction.
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Numeric Value OVER Display

The following caution screens are displayed when the integrated flow volume, sampling time and
instantaneous flow rate exceed fixed numeric values during operation in their respective modes.

Integrated Flow Volume

When integrated flow volume exceeds 9999.9 L (on the MP-£30NT, | = |
999.99 L) the OVER icon flashes, and displayed one digit increases. ! s

o
(9999.9 L — 10000 L, on the MP-£30N I, 999.99 L — 1000.0 L) AN i
TLrEFLE o,
When the integrated flow volume exceeds the maximum display — E=)
volume 99999 L (on the MP-Z30N I, 9999.9 L), the numeric value F TEOT |

flashes without being incremented beyond this value. The mini
pump continues to operate, however, numeric values are not
incremented and the integrated flow volume cannot be measured.
The average flow rate in this instance also cannot be
measured.

Sampling Time

When the sampling time exceeds 999 hours and 59 minutes, the
OVER icon and numeric value flash. The mini pump continues to
operate, however, numeric values are not incremented beyond this
value and the sampling time cannot be measured.

Instantaneous Flow Rate

When the instantaneous flow rate exceeds the maximum display
value, the OVER icon and numeric value flash. Numeric values are
not incremented beyond this value.

Maximum display values for instantaneous flow rate

MP-£30N IT 0.750 L/min
MP-£300NI  4.50 L/min
MP-Z500NI  6.00 L/min

MP-Z100HNT 2.50 L/min
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Pump operation starts when the remaining sampling start time reaches "0.00".
During pump operation, the operation display LED flashes (green), the pump operation mark lights,
and the instantaneous flow rate is displayed.
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Pressing the UP key switches the screen cydlically as follows: integrated flow volume — average
flow rate — sampling time — remaining time or integrated flow volume up to sampling end

conditions — number of remaining cycles — instantaneous flow rate. Pressing the DOWN key
switches the screen in the reverse direction.

Holding down the KEY LOCK key during pump operation displays the key icon and disables use of
the START/STOP key.

* The above items can be checked by using the UP/DOWN key.
To cancel the key lock, hold down the KEY LOCK key again. The key icon goes out and the key
lock is canceled.

When the preset sampling end conditions are reached, pump operation stops and the integrated

flow volume screen is displayed.
For details, see page 26 "After Ending Operation."

* Pump operation can be forcibly stopped by pressing the START/STOP key.
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After Ending Operation

When the START/STOP key is pressed, pump operation stops, and the integrated flow volume
screen is displayed.
* If an emor occurs, the error No. is displayed and the operation display LED flashes (red).

y ror T m> | F-ar
r 0 A
— g - ‘ C-‘ ¥ LI
| SN Integrated flow volume Average flow rate
’ )
' ° o
Error code Normally, the screen changes to

display the integrated flow volume.

This is displayed only
when an eror has
occurred.

-
“ Setup screen of <= i 1 ME
respective mode ‘ HE l’

Sampling time

Pressing the UP key switches the screen cyclically as follows: average flow volume — sampling time
— setup screen of respective mode — integrated flow volume. Pressing the DOWN key switches
the screen in the reverse direction.

The (error code), integrated flow volume, average flow rate, and sampling time are collectively
called the "last data," and are displayed only in the operation mode that measurement was
last performed.

(For example, when operation was last performed in the down timer mode, the last data is
displayed only in the down timer mode and not in other modes, such as the manual mode.)
The last data is the same as LOG 0 in the memory function described on the following page.
Pressing the UP/DOWN key retums the screen to flow volume setting or other regular
screens.

If an error code is displayed, see page 34 "Emrors."
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Memory

Press the MODE key until the MEM screen is displayed. i3 m
In this screen, you can view past data (logs) by pressing the Il M
START/STOP key.
"LOG 0" is displayed in the initial screen. Logs for the last ten
measurements (to LOG 9) can be viewed provided that logs are stored = oo
in memory. | .
The date on this screen is the date when the pump was first operated. e FI‘
* If logs are not stored in memory even after pump operation, contact "E - ¥
your Sibata agent.
- — [ — - .
LR ) (B [ 2 b= e LY
i 5 [ ‘ iy ‘ i 5 (1
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Flow rate setting Integrated flow volume Average flow rate
- : oo - Im - ~
f= == T M k= T I ME
L] .
F'E_- IH r n iy
fig- i I Lo,
Sampling end time Error (displayed if occurred) Sampling time
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Pressing the UP key in each log screen switches the screen cyclically and returns to the log screen
as follows: flow rate setting — error (displayed if occurred) — integrated flow volume — average flow
rate — sampling time — sampling start date — sampling start time — sampling end date —
sampling end time. Pressing the DOWN key switches the screen in the reverse direction.

Which mode the pump was operated in can be checked by the mode display bar at the top of each
screen.

Pressing the MODE key at any respective position advances the screen to the next log screen.
Pressing the START/STOP key in any of the above screens retums the screen to the MEM screen.
Up to 10 logs can be checked on the mini pump body. However, up to 99 logs can be viewed on a
PC by using communications software (sold separately).

The last data displayed after pump operation stops is LOG 0.
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Day setting

Pressing the MODE key changes the screen cyclically as follows: time — minutes — year — month

— day — time. In each of the relevant screens, press the START/STOP key. The display value lights,

and the SET segment of the mode display bar goes out to indicate that setup is complete.
* If the time deviates greatly or cannot be set after the clock is set, contact your Sibata agent.

Flow Rate Conversion Temperature

The flow rate conversion temperature is displayed. The default T
temperature is 25.0°C. Holding down the MODE key causes the SET =
segment of the mode display bar to light and the value to flash. wl
The value can be switched between 20.0°C and 25.0°C by pressing the

UP/DOWN key. In each of the relevant screens, press the START/STOP key. The display value
lights, and the SET segment of the mode display bar goes out to indicate that setup is complete.

-
bl
&

Backlight ON Setting

The backlight ON condition can be set. The defaullt is 2.

Holding down the MODE key causes the SET segment of the mode display bar to light and the
value to flash. The value can be changed in the range 0 to 2 by pressing the UP/DOWN key.

0: OFF at all times i T
1: ON at all times it
2: Backlight tums OFF if no are pi for 30

(The number of seconds can be set at "Backlight ON Time" on page 32.)

In each of the relevant screens, press the START/STOP key. The display value lights, and the SET
segment of the mode display bar goes out to indicate that setup is complete.

Operation Display LED ON Setting

The operation display LED can be set ON or OFF. The default is 1. 4
Holding down the MODE key causes the SET segment of the mode e,
display bar to light and the value to flash. The value can be switched

between 0 and 1 by pressing the UP/DOWN key.

0: OFF (LED does not turn ON at any item.)

1:ON

In each of the relevant screens, press the START/STOP key. The display value lights, and the SET
segment of the mode display bar goes out to indicate that setup is complete.

I
LF]
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Extra Menu i

-' Flashing « Lit
Press the MODE key until the EXTR screen is displayed. e =
Lol B

In this screen, you can enter the extra menu if you press the
START/STOP key, and the clock (time) is displayed.
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Clock (time) Flow rate conversion Backlight ON setting

temperature
to Jo
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Data deletion

Power ON time Operation display LED ON setting

Pressing the MODE key switches the screen cyclically: flow rate conversion temperature —
backlight ON setting — operation display LED ON setting — data deletion — power ON time —
clock (time).

Clock

Pressing the UP key in the clock (time) screen switches the screen cyclically: year — date — time.
Pressing the DOWN key switches the screen in the reverse direction.

Pressing the MODE key in any of the screens changes the screen to the flow volume conversion
temperature.

] . F =
ibdd
" Clock (time) "
1 . 1 m
id-¢3 ° U
Time (date) Time (year)

The clock can be set by holding down the MODE key in the respective screen. In the setup screen,
the SET segment of the mode display bar lights and the value that can be set flashes. Set the value
by using the UP/DOWN key.
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Data Deletion

The log data (memory) on the mini pump can be deleted and settings can be retumed to their
defaults.

Pressing the UP key after entering the DEL screen switches the screen cyclically as follows: log data
deletion — return to defaults — DEL screen. Pressing the DOWN key switches the screen in the
reverse direction.

Pressing the MODE key in any of the screens changes the screen to the power ON time.

—a
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1

-
S

i

2

¥ i

Retum to defaults Log data deletion
DATA indicates that all registered log data are to be deleted. i )
DFLT indicates that all pump settings are to be retumed to their FLS M

defaults.

In each of the relevant screens, hold down the MODE key to scroll

"PUSH START KEY". In this screen, pressing the MODE key cancels the operation.
Press the START/STOP key to execute the operation.

When "END" is displayed, this indicates that deletion is completed. on
* Note that logs or settings cannot be restored once they have been k=i :l
deleted.

* When settings have been retumed to their defaults, the flow volume

calibration value (see page 32 "Calibration") is also returmed to its

default.
* Do not tum OFF the pump while data is being deleted. Doing so might cause malfunction.
Note that, should some nonconformity occur, SIBATA does not assume any liability
whatsoever for compensation of data or content that could not be acquired or logged as a
result, loss of data or other content, and other direct and indirect damages relating to the

p ding. We using fty (sold sey ly) to periodically
back up data as a p i If ion or i We also i
preliminary operation checks and other periodic inspection.
Power ON Time
The time elapsed since the mini pump was tumed ON is displayed. = e 4 Pl R
Only the MODE key is functional in this screen. I':.| "y

i

LY 5
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Submenus LEodeh . Flashing - Lit
Submenus are provided so that you can make setups in
more detail.

To enter submenus, tun the pump ON with the MODE key
held down. The POW screen will be displayed.

The following items can be checked and set.

With the MODE Turn the
key held down POWER
switch ON.

Pressing the MODE key with POW (voltage value) displayed switches the screen cyclically as follows:

current value — motor operating time — backlight ON time — calibration — voltage value.

T m _ . m . OF
L ’ el » ff =
® ® gy
Voltage value Current value Motor operating time
I
[ i <= B =T
- n
L
Backlight ON time

Calibration

Voltage Value

Pressing the START/STOP key operates the pump for ten seconds. s m

The voltage during pump operation is displayed. ‘ L
* The flow volume at this time is the flow volume set in the manual i 5‘
mode. (See page 17 "Manual Mode.") 1L

Current Value

Pressing the START/STOP key operates the pump for ten seconds. m

The current consumption during pump operation is displayed. Current ‘ Fr =r |-

is displayed in mA units. i

* The flow volume at this time is the flow volume set in the manual L] Hr
mode. (See page 17 "Manual Mode.")

Motor Operating Time

This is the total operating time of the pump. The motor's service life is e
about 2,000 hours of operation. After 2,000 hours of operation is L
exceeded, consider performing maintenance on the pump. IE [‘r

* 2,000 hours of operation is only a guideline. This figure may become !

shorter depending on the operating environment.
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Press the START/STOP key in the FADJ screen. The flow rate m

conversion temperature is displayed flashing. The value can be switched
between 20.0°C and 25.0°C by pressing the UP/DOWN key. Pressing
the MODE key in this screen cancels calibration and retums to the FADJ
screen.

After setting the flow rate conversion temperature, press the . m

START/STOP key. The flow volume is displayed flashing. Set the flow L ".
rate to be calibrated by pressing the UP/DOWN key. X

Pressing the START/STOP key offsets ] o= L
the flow rate to zero and starts pump
operation. The operation display LED
flashes (red), the pump operation icon L
flashes, and no other operations are accepted for one minute. When the operation display LED
starts flashing (green) and the pump operation icon stops flashing and lights, perform
measurement using a standard flow meter.

el s

When measurement is completed, press the START/STOP key to stop - o =

pump operation.
Match the flow rate value to the number indicated on the standard flow
meter by pressing the UP/DOWN key.

When the above calibration procedure is finished, press the S m
START/STOP key. "END" is displayed and the screen retums to the k. e o
FADJ screen. a1 o )
* There is no need to calibrate the flow rate each time that the pump is Aok B
used.
* Do not turn the pump OFF during calibration. Doing so might cause
malfunction.
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Backlight ON Time

The time up to when the backlight tums OFF out after a button on the -
control panel is pressed can be set. (See page 29 "Backlight ON i
Setting.") The default is 30 seconds. 4]
Holding down the MODE key in this screen causes the SET segment L
of the mode display bar to light and the value to flash. In this state, the

value can be set. Change the value by using the UP/DOWN key. After

changing the value, press the START/STOP key. The display value

lights, and the SET segment of the mode display bar goes out to

indicate that setup is complete.

Calibration
Callibration with suction holder connected to suction port in order to do highly precise
measurement. Using Sibata's bubble film flow meter BF-200/BF-600 Series as a standard
flow meter allows easier correction. Refer to the instruction of bubble film flow meter
BF-200/BF-600 Series for more detail.

Collection device

BF-200 / BF-600 Series Buffer tank

MP-ZNI Series

BF-200/ BF-600 Series and communications software with USB cable(Sold separately) allows the
automatic operation as below:

Pressing the UP/DOWN key after entering the CAL screen enters the flow volume calibration mode.

* Calibration here is 1-point calibration. So, accuracy will deviate with other flow rate.
To return to the original calibration value, set the defaults. (See page 30"Data Deletion.")
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Errors
Immediately stop operation if an error occurs during pump operation. - oo
If an error occurs, the error No. is displayed and the operation display b
LED flashes (red).

r

r

1: The difference between the set flow rate and the instantaneous flow volume displays has
reached or exceeded +20%.

2: The power voltage has fallen below 6 V.
3: The motor current ion has hed or

ded 500 mA.
These errors are also stored in the log.

With ERR2, the power source sometimes is interrupted and the display goes out. When the power is
tumned back ON in this case, the operation display LED will flash (red) and "ERR2" will be displayed.
In this state, press any button. The regular screen will be displayed and operations can be performed.
If the power is tumed OFF without pressing any button and the power is tumed back ON again,
"ERR2" will be displayed again.
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Troubleshooting Main Specifications

Symptom Cause Remedy Pump Unit
. Install LI-1ON Battery Unit or DB-10N Dry
Battery is not connected. Battery Unit, or run on an AC power source. I';eor:e?"de ?ﬂgggﬂsﬁ‘ ﬁm
gf’gfgdwe’ OF LIMION Battery Unithas | harge L1-10N with QC-10N Quick Charger. Operable Flow Rate Range 0.050 10 0.500 Limin 050 t0 3.00 Umin
DB-10N Dry Battery Unt has no Display Range of 0.000t0 0.750 imin 0,00, 0.20 0 4,50 Uimin
. e e " Instantaneous Flow Rate
No display after | batteriesinside. [ Insert 8 new AA batteries inside at specified G iUmn 010 10.0kPa
power ON The batteries inside DB-10N Dry Battery | positions. 0.2 Uimin: 0t0 9.0 kPa 0.5 Umin: 0to 10.0 kPa
| Unit are running low. Constant Flow Rate Ranges 0.3 Umin: 0t0 9.0 kPa 10 L/m!n: 0to7.0kPa
Connect the QC-10N (AC adapter provided) or 0.4 Lmin: Oto 8.0 kPa 20L/min: 0to 6.0 kPa
The AC adapter plug is disconnected | PA-1203 AC adapter correctly into the 100 to 0.5 Lmin: 0t 7.0 kPa 3.0 Umin: Oto 5.0 kPa
during use on an AC power source. 240VAC power outlet. Also, check the Accuracy of Constant Flow .
connector on the MP-ENTI_side. Rate Within £5% of the set flow rate
Display appears | Liquid is being sucked in. (See note * [ Repair and adjustments are required. Contact Range of Integrated Flow
however pump below.) your Sibata agent. ¥0Iurr;e Setting (Volume 0.00t0999.99 L 0.0t09999.9L
does not operate - imer
or pump pe Battery power is low, and is Replace or charge battery, or run on an AC Display Range of Integrated 0,000 9999.9 L 0.0t099999 L
operation is displayed on screen. (when LI-1ON power source. Flow Volume i - g
strange. Battery Unit is used) . Display Rgnge qf Set Time 0.00 t0 999.59 (time: minq!e)
Fitter element s clogged. Replace filter element. —QHE Iﬁit:g’w :\Al:e)ltser Year/month/day hour:minste m,\::g;_/ﬂ‘;j/ szon::)r minute
Exclusive suction holder is not used | When measuring under 0.150 L/min or less, — -
Pump operates, X N . > Pump Type Double diaphragm type
but flow rate (MP-Z30NTI onky). use provided ultra low flow rate suction hokder. “Material Pump head: ABS / POM/TPU, diaphragm EPDM, valve: EPDM, case: PC
does not Sampling tube is broken. | Replacetube. | Mode Manual, down timer, volume timer, cycle timer
increase or Change how tube is connected. Display Liquid crystal display device (with backlighting)
stabilize. There is an obstacle on exhaust side. Remove obstacle. Communications (USB) Loading and setting by exclusive communications software:
Suction pressure is outside specification | See if suction pressure is within specification Sugction / Exhaust Port O.D.6 mmand 8 mm
range. range. (See pages 13 and 36, 37) Diameter (tube used: I.D. 5 mm dia. and 7 mm dia.)
g;::lr: the emor No. displayed on ?:;gerc;ftﬁselﬁﬂrrﬁidi 0to40°C  10to 90% rh (no condensation)
ERR1: Diffen_ance betv_veen set flow rate Electric Power Source Lithium-ion r;charggable battery (sold separgtely),
and displayed instantaneous AAdry batteries (optional), AC adapter (optional
Operating Time .
Pump stops ngc;’;ﬁ;i;és/amed or Remove cause of error according to error No., (W%een :?ﬂhium-icn on 128 Bm!": over ‘5‘2 EO‘-"S
during sampling. ERR2: Power voltage nﬁas fallen below and reltry use. If problem is not solved, contact rechargeable battery is used over ours 30 Urmn:: g::: 35 hgﬂ'r:
BV (due to power failure or your Sibata agent. in a nodoad state) - i
disconnection of electric plu Operating Time 1.0 LUmin: over 25 hours
from the power source.) 9 (when AA alkaline dry cells over 30 hours 2.0 L/min: over 22 hours
. po o are used in a no-load state; 3.0 L/min: over 17 hours
ERR3: Motor current consumption has 15 W67 DX 95 H mm
Tntemal clock reached or exceeded 500 mA. Dimensions excluding protrusions, including lithium-ion rechargeable battery
. " . N . Weight 0.65 kg (including lithium-ion rechargeable battery:
setting fails even | Clock time deviates considerably, or the " " . - " X
thoughinternal | time registered by the memory function yR:upfaIS’i ::; ai:gzrs:nem are required. Contact Accessories Suction holder for ultra low flow rate (for MP-£30N I only)
:I::k has been is astrange value. *The above stated operable flow rate range, constant flow rate range, and accuracy of constant flow rate are for 1
No logs in Logs are not stored in memory even | Repair and adjustments are required. Contact atmospheric pressure. It may be short of the stated performance when it is high altitude and low atmospheric pressure.
memory. after pump operation. your Sibata agent. . o 3 . ) .
BacKlight does “The backlightis set notfo tum ON Refer to backight ON sefing in extra menu ;’23 ;:);Ezgn; ::sﬁr: the case for at 25°C. The life of the battery varies depending on the ambient temp., usage record,
not tum ON. N (See page 29). .
Qperation N N . . N o *When the MP-Z30N 11 is used at flow rates lower than 0.1 L/min, the instantaneous flow rate displayed may deviate
display LED The operation display LED is set not to | Refer to operation display LED ON setting in momentarily.
does not tumn turn ON. extra menu (See page 29).
ON.

* A frequent problem is the impinger connected in reverse. Pay attention to orientation when
connecting piping. (See page 13 "Installation and Piping Methods, When Using an Impinger.")
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LCD Screen Indications and Meanings

Pump Unit Regular Screens

Item Code 090860-504 090860-104 CLD-D Current date Displays the date of the internal clock.

CLD-T Current fime Displays the time of the internal clock.
Model MP-£500N IT MP-£100HN IT
Operable Flow Rate Range 2.00t0 5.00 L/min 0.30to 1.50 L/min CLD-Y Current year Displays the year of the internal clock.
Display Range of 0.00, 050t 6.00 Limin 0,00, 0.10 t0 2,50 L/min DATA Log deletion screen Displays deletion of all logs.
Instantaneous Flow Rate _ DEL Deletion screen Displays log deletion and seting of defaifs.

. 0.3 LUmin: 6 to 35 kPa [ S E " "
2.0L/min: 0to 10.0 kPa 0.5 Umin: 5to 30 kPa DFLT Default settings Indicates the fact that you are returns settings to their defaults.
Constant Flow Rate Ranges jg t//m :0 gg $a 0.7 Umin: 4 to 25 kPa E-MD Measurement end date Displays the date at the end of sampling.
20 Umin 01030 kpa 1.0 Uimin: 31022 kPa END End Indicates the fact that data deletion has ended.
1.5 Limin: 3t0 10 kPa ERR Ermor No. Displays the ermor and details of the error by an error No.

/é;i:racy of Constant Flow Within 5% of the set flow rate E-TM Measurement end fime Displays the time at the end of sampling.
Range of Integrated Flow EXTR Extra menu Menu for entering various setup menus (e.g. clock setfing).
Volume Setting (Volume 0.0t09999.9 L F-AV. Average flow volume Displays the average flow rate during sampling.
Timer) FLOW Flow rate setting, Displays the set flow rate before measurement and the instantaneous flow rate
Display Range of Integrated 001099999 L instantaneous flow rate during measurement.
Flow Volume ) LED Operation display LED setfing Displays the LED ON setting.
Display Range of Set Time 0.00t0 999.59 (time: minite) LIGT Backlight ON setting Displays the backlight ON setting.
SlT:_ I:T:ﬁgs :\AZE;EY Year/ m—% ‘Szor;ror minute LOG09 | LogNo. Displays each log by a No. in the log screen.
Pump Type Double diaphragm type MEM Past log menu Menu for entering the log menu
Material Pump head: ABS /POM / TPU, diaphragm: EPDM. valve: EPDM, case: PC PC— PC connection screen Indicates that you are connecting to the PC by a USB cable.
Mode Manual, down timer, volume timer, cycle timer P-ON Power ON time Displays the time that the pump was tumed ON.

_ _Liquid crystal display device (with backlightin PTOT | Volume timer setting Displays the integrated flow volume set by the volume fimer.
gg;mrg:ﬂgz:ﬁ(gf:) Loading and seﬂmgo bg egzt::r;ﬁ ;grrr;rrr:mlcatlons software RCYC | Remaining number of cydes E}l]sﬁf:l:ycsy g:;:::mmg number of cycles (remaining number of measurements)
Diameter _ (tube used: 1.D. 5 mm dia. and 7 mm dia.) RSAT | Remaining measurementtime | Displays the remaining time up to end of measurement.
?:r?]gégt.ﬁs?mﬁug 0t040°C  10to 90% rh (no condensation) RTOT SJT:‘Z“"Q measurement Displays the remaining integrated flow volume up to end of measurement.

. Lithium-ion rechargeable battery (sold separately), — " " "
! . - = pling isplays' pling 3

Electric Power Source AAdry batteries (optional),  AC adapter (optional SAT Set sampling time D! lays the samy Ifn start time. : _

Operating Time 2.0 Umin: over 36 hours S-SMD Measurement start date Displays the sampling start date in the cycle fimer mode.

(when a lithium-ion 3.0 U/min: over 30 hours 1.0 L/min: over 48 hours S™ Measurement time Displays the sampling start time in the cycle timer mode.

rechargeable battery is used 4.0 Umin: over 24 hours (at 3kPa) ST-T Pump operation start time Displays the preset sampling start time.

in @ noJoad state) 5.0 L/min: over 18 hours TIME Actual samy ime. Displays the actual sampling time.

A 2.0 Umin: over 18 hours or | " -

Operating Tlmg 3.0 Umin: over 15 hours 1.0 Umin: over 24 hours TOT Integrated flow volumg Displays the actual integrated flow volume value.

(when AA alka""? dry cells 4.0 Umin: over 12 hours (at 3kPa) T-sD Flow volume o Disp ion value of the flow volume.

are used in a no-load state) 5.0 Umin: over 9 hours temE‘ ra‘n.lre EE‘Iay _ — _ _

— 145W 67D % 95 H mm VER Version information Displays the version information of this product.
Dimensions (excluding protrusions, including lithium-ion rechargeable battery) WAIT R start | Displays standing by" and the remaining tme up to start of
- e e fime measurement.
Weight 0.65 kg (including lithium-ion rechargeable battery
Submenus
*The above stated operable flow rate range, constant flow rate range, and accuracy of constant flow rate are for 1 BC-T Backlight OFF time settin Indicates that you are setting the time until the backlight is tumed OFF.

atmospheric pressure. It may be short of the stated performance when it is high altitude and low atmospheric pressure. CAL Calibration screen Screen for entering the calibration mode

EC Current value Displays the current consumption
*The operating time is the case for at 25°C. The life of the battery varies depending on the ambient temp., usage record, END End Indicates that calibration has ended.

and suction pressure. FADJ Flow rate calibration screen Displays flow rate calibration.

FLOW | Calbrated flowrate, Displays the flow rate during calibration, and the insantaneous flow rate during
instantaneous flow rate pump operation.
M-T Motor operating time Displays the continuous motor operating time of this product.
POW Battery voltage Displays the battery voltage.
TCAL Flow rate conversion ’ ) ) -
temperature sting at Displays the flow rate conversion temperature setting at flow rate calibration.

ZOFT Zero offset Indicates that zero offsetis being performed at flow rate calibration.
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Options (Including Consumables)

 LI-10N Battery Unit [ ltem Code: 080860-010 ]
« DB-10N Dry Battery Unit [ Item Code: 080860-011 ]
* QC-10N Quick Charger [ ltem Code: 080860-110]
* PA-1203 AC adapter [ Item Code: 080000-1203 ]
 Suction port set for MP-EN/MP-EN II [ ltem Code: 080860-002 ]
 Soft case for MP-ZN/MP-ZN I [ ltem Code: 080860-003 |
» Data communication cable with software package [ Item Code: 090860-0045 ]
MP-ZN/MP-ENT for English version

« \/FE-3 Filter Elements (packet of 5) [ ltem Code: 080860-001 ]
Maintenance

To sustain the flow volume precision of this product, we recommend periodic inspection (charged).
We recommend inspection at our company once every year.
Also, replace the filter element periodically.

Warranty and Repair

This product shall be repaired free-of-charge should it malfunction within one year of purchase.

When asking for repair, be sure to directly contact the dealer of purchase.

Consumables provided with this product fall outside of the scope of this Warranty. Repair of the

product itself also shall fall outside of the scope of this Warranty if any of the following causes it to

malfunction:

@ Faults or damage resulting from incorrect use

@ Faults or damage resulting from repairs or modifications implemented by parties other than Sibata

@ Faults or damage resulting from fires or natural disasters, such as earthquakes

@ Faults or damage occurring after purchase due to relocation, movement, falling, or vibration

@ Faults or damage resulting from the use of consumable items not specified by Sibata

@ Any case in which the date of purchase has not been entered on the warranty, the warranty has
not been stamped, or the warranty items have been corrected

B Requesting the Repair of Products Used in Environments
Exposed to Asbestos (Request)

In order to prevent harm to customers and repair staff due to asbestos exposure, we would like your

cooperation when you request the repair of products that have been used in environments exposed

to asbestos. Please read the following before requesting repairs.

-

: Remove any asbestos from the product before sending it for repairs. After removing asbestos,
place the product and any accessories in a double-sealed, transparent, waterproof material (such
as a strong plastic bag) and pack it in a box. When sealing the bag, make sure that the product
serial number and the number of accessories can be confirmed from the outside.
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Trouble Notification Sheet

This sheet is to be filled with information required for the smooth checking and repair of pump
malfunctions. Please fill in this sheet in as much detail as possible. Also, attach this sheet when
asking for repair. Please fill in the cautions when sending the pump for repair and required cleaning
details.

Mini Pump MP-ZINII Series Trouble Notification Sheet

If the pump malfunctions, make a copy of this sheet, fit it in and contact your Sibata agent.

Entry Date: (y/m/d)

[Product Conditions of Use]
Model O: MP-Z30N IT [O0: MP-Z300N I J: MP-2500N I O: MP-£100HN I
Serial No. Date of Purchase: (y/m/d)
Start of Use: (y/m/d)

Frequency of Use [I: Everyday [I:___ daysiweek [J:___ days/month [I:___ hours/day
Operating Environment Temperature (measured temperature, if possible): ( )°’Cto( )>°C
Number of Installed Units: __ units Application:

[Symptoms of Malfunction]
Frequency of Occurrence  [I: Every time [ Occasionally [J: Rarely [: Other
( )
Start of Malfunction [J: Since purchase  [J: Within a month [: Within a week
[: Other
( )

Symptoms: (Write in as much detail as possible.) Ex: Backiight does not tum ON even by pressing a key.

[Check Items] (Please choose your answer. )
® Does the LCD display tum ON when the power to the pump body is tumed ON? (Yes - No)
® |[s the filter element particularly dirty? (Yes - No)
® |s water or other liquid being sucked in? (Yes - No)
® Are there any signs or scratches on the pump body indicating that it has been dropped or
impacted? (Yes - No)

[Work Check ltems When Asking for Repair]

[0: Make a copy of the Trouble Notification Sheet, fill it in and send it together with the pump.

[: If there is the risk that harmful substances (e.g. asbestos) have been sucked into the pump,
put this Trouble Notification Sheet in an envelope, and stick this to the outside of the box. Also,
be sure to clearly indicate the presence of such substances on the Trouble Notification Sheet.
(In case of asbestos sampling, please follow the " Ml Requesting the Repair of Products Used
in Environments Exposed to Asbestos (Request) " on page 39.)
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2: Write "AS" clearly in the "Fault Description and Request Details" column of the "Repair Request
Form." If there is no such description with the product, you may be asked by our sales
representative to confirm whether there was any asbestos exposure.

3: When the product to be repaired is sent to us by courier, then, in addition to the model number,
add "AS" to the "Comments" or "Description" section of the invoice. This measure is to prevent
damage to the sealed bag when the package is unpacked with a cutter.

Note: The above request is applicable to all similar products related to

Should some nonconformity occur during use of this product, SIBATA does not assume any liability
whatsoever for compensation of data or content that could not be acquired or logged as a result, loss
of data or other content, and other direct and indirect damages (loss of business profit, interruption of
business, etc.) relating to the preceding.

SIBATA guarantees repair of production malfunctions under fixed conditions. However, SIBATA does
not offer any compensation for loss of or damage to data stored on the product. When asking
SIBATA for repair or other services, make a backup of any required data. SIBATA does not assume
any liability whatsoever for any damages that may occur accompanying loss or discarding of data
due to infringement of precautions described in this manual or neglect to back up data on the part of
the customer.

For details of repair after the Warranty has expired, contact your Sibata agent. The product shall be
repaired for a fee only if SIBATA judges that repair shall restore its functions, and its functions can be
sustained in the future only in accordance with specified methods of use.

When retuming this product for repair, fill in the Trouble Notification Sheet and send this sheet
together with this product. (See page 41" Trouble Notification Sheet.")

Disposal of the Product

Dispose of the product in accordance with the disposal laws and regulations of your respective local
govemning body. The pump body is made almost entirely from plastic (PCB and ABS).

The LI-1ON Battery Unit should, if possible, be disposed of by a recycle vendor since it is a
lithium-ion rechargeable cell.

Inquiries
If you have any questions about this product, or if there is any other way in which we can be of
assistance, contact your Sibata representative.

14.08.05H(03)
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1-1-62, Nakane, Soka, Saitama, 340-0005 Japan
TEL : 81-48-933-1582  FAX : 81-48-933-1591
URL : http://www.sibata.co.jp/english/

Note) Shape, dimensions, specifications, and other product information are subject to change without notice in
the interest of product improvement to the extent that product functions and applications will not be
impaired.
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Atmospheric Mercury Monitoring Workshop 2019
for Establishing a Multi-media Mercury Monitoring Network

in Asia-Pacific

Program

Day 1 (Monday, 12" August)

Time Program
9:00-9:30 Registration
9:30-10:30 Presentation
® Mercury monitoring method of ambient air by gold
amalgamation trap
» Method outline
» Survey and sampling
» Measurement
10:30-10:45 Coffee Break
10:45-12:15 Demonstration / Experiment
® Ambient air sampling
» Setting sampling equipment (Gold Trap)
12:15-13:30 Lunch
13:30-15:30 Demonstration / Presentation
® Measurement of ambient air sample
» Attachment devices for conventional AAS
devices
® AAS with hand-made application device
® Measurement by AAS (calibration curve creation)
15:30-15:45 Coffee Break
15:45-17:30 Presentation

® Atmospheric Standards and Monitoring in Japan
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Day 2 (Tuesday, 13t" August)

Time Program
9:00-10:30 Demonstration / Experiment
® Ambient air Sampling
» End of Sampling
» Recording (field note)
» Preparation Procedure (apparatus and
instruments)
10:30-10:45 Coffee Break
10:45-12:15 Demonstration / Experiment
® Measurement by AAS
» Measurement of Collected Air Samples
12:15-13:30 Lunch
13:30-14:30 Presentation / Demonstration
® Data Calculation
® QA/QC Parameter in Atmospheric Monitoring
14:30-15:30 Presentation
® Survey and Monitoring Plan
15:30-15.45 Coffee Break
15:45-17:30 Discussion / Closing
Day 3 (Wednesday, 14" August) : APMMN meeting
Day 4 (Thursday, 15t August): APMMN meeting

Day 5 (Friday, 16" August): APMMN meeting
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Thermo Recorder
TR-73U

User’s Manual

Thank you for purchasing our product.
Carefully read this instruction manual
before using this unit.

© Copyright T&D Corporation. All rights reserved.
2016.11 16504480009 8th Edition

Important Notices and Disclaimers

In order to properly use this product, please carefully read this manual
before using. T&D Corporation accepts no responsibility for any
malfunction of and/or trouble with this product or with your computer that
is caused by the improper handling of this product and will deem such
trouble or malfunction as falling outside the conditions for free repair
outlined in the attached warranty.

- All rights of this manual belong to T&D Corporation.

- It is prohibited to use, duplicate and/or arrange a part or whole of this
manual without the permission of T&D Corporation.

Microsoft and Windows are registered trademarks of Microsoft
Corporation in the United States and/or other countries.

Windows Vista is either a registered trademark or trademark of Microsoft
Corporation in the United States and/or other countries.

- All registered trademarks, company names, product names and logos
mentioned herein are the property of T&D Corporation or of their
respective owners.

Specifications, design and other contents outlined in this manual are
subject to change without notice.

Please follow the safety precautions outlined in this manual carefully.

We cannot guarantee nor are we responsible for safety if this product is
used in any manner other than was intended.

On-screen messages in this manual may vary slightly from the actual
messages.

Please notify the shop where you purchased this product or T&D

Corporation of any mistakes, errors or unclear explanations in this

manual.

- T&D Corporation accepts no responsibility for any damage or loss of
income caused by the use of our product.

- This product has been designed for private or industrial use only.

It is not for use in situations where strict safety precautions are
necessary such as in connection with medical equipment, whether
directly or indirectly.

We are not responsible for any malfunction or trouble caused by the use
of our product or by any problem caused by the use of measurement
results of our unit. Please be fully aware of this before using our product.
- This manual cannot be reissued, so please keep it in a safe place.

- Please read the warranty and provisions for free repair carefully.
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Compliance Information

Radio, EMC and Safety Regulations

This device complies with Part 15 of the Federal Communications
Commission (FCC) rules. Operation is subject to the following two conditions:
(1)This device may not cause harmful interference, and (2)this device must
accept any interference received, including interference that may cause
undesired operation.

FCC Statement

This equipment has been tested and found to comply with the limits for a
Class A digital device, pursuant to part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against harmful interference when
the equipment is operated in a commercial environment. This equipment
generates, uses, and can radiate radio frequency energy and, if not installed
and used in accordance with the instruction manual, may cause harmful
interference to radio communications. Operation of this equipment in a
residential area is likely to cause harmful interference in which case the user
will be required to correct the interference at his own expense.

Caution

Changes or modifications not expressly approved by the party responsible
for compliance could void the user’s authority to operate the equipment.
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/\ WARNING

When installing and using this product, make sure to follow all warnings and
directions from your computer manufacturer.

Do not take apart, repair or modify the main unit.
Doing so may cause fire or electrocution.

If water or a foreign body enters into this unit, immediately remove the
batteries and stop using.
Continued use may cause fire or electrocution.

Do not use this unit in wet or humid places, such as a bathroom.
It may cause a fire or other trouble including malfunction.

Store main units, sensors, batteries and communication cables out of the
reach of children.
It is dangerous to touch or swallow batteries.

If any smoke or strage smells are emitted from the unit, immediately remove
the batteries and stop using.
Continued use may cause fire or electrocution.

>oe®ee e

This device is designed to measure and record temperature and humidity. Do
not use it for any other purpose than to measure and record temperature and
humidity.

381

Safety Precautions and Instructions

To ensure safety obey all of the following warnings

The following items should be strictly obeyed for the safe usage of this unit,
and for protecting yourself and other people from bodily harm and/or
damage to property. Before using make sure to carefully read, understand
and follow the safety rules and precautions for our products as outlined

below.

Explanation of Symbols
Explanation of Warning Symbols

AWARNI NG be taken. The taking of such an action may cause serious personal

These entries are actions that absolutely under no circumstance should

physical damage or death.

ACAUTION

These entries are actions that if taken may lead to physical injury or
damage to persons or things.

Explanation of Picture Symbols

JAY

Denotes an important warning or caution. Inside or near the symbol
may appear another symbol giving details.
(EX: A Be careful of electrocution)

® (ex ®

Denotes a forbidden action. Inside or near the symbol may appear
another symbol giving details.
Do not use in wet areas.)

Denotes an action that you must take. Inside or near the symbol may
appear another symbol giving details.
(EX: & Unplug power plug from outlet)

/\CAUTION

This unit is not water-resistant.
If the unit gets dirty, wipe it with a clean cloth and a mild detergent.

Do not expose the unit to harmful gases or chemicals. It may cause corrosion
and/or other danger to the unit and to people handling the unit.

Do not use batteries other than specifies. Doing so may cause fire or damage.

Battery terminals may provide insufficient contact due to age or vibration.
This may lead to data loss.

Condensation may occur if the units is moved from one environment to
another where the difference in temperature is great.

Use the unit in an environment where the ambient temperature is great.

Use the unit in an environment where the ambient temperature is from -10 to
60°C and the humidity is 90%RH (no condensation) or less.

To prevent damage to the unit from static electricity, remove static electricity
from your body by touching metal aroung you (door knob, window frame)
before touching the unit.

Static electricity may cause not only damage to the unit, but may cause
breaks in or a loss of data.

If the unit will not be used for period of time, for safety reasons please remove
the battery.
If left in the unit, it may leak and lead to malfunctioning.

Please take extra caution when plugging in and pulling out the USB plug while
another USB device such as CD-RW/HDD is in operation.
It may cause problems to your CD-RW or other device.

We shall not guarantee the operation of our device if you have connected it to
your computer using a USB hub or a USB extension cable.

Batteries used under low pressure conditions may leak and cause a
malfunction.

Please do not insert your fingers or any foreign objects into any of the devices'
jacks.

ooPer>e > | e PeV

Do not use any other batteries than those that are specified in this User's
Manual.
It may cause a fire or other trouble including malfunction.




Do not use or store the Thermo Recorder in any of the following places. Doing
so may cause electrocution, fire and/or other adverse effects to the device
and/or your computer.

-Areas exposed to direct sunlight

This will cause the inside of the device to become overheated and may cause
fire, deformation, and/or other damage including malfunction.

-Areas prone to strong magnetic fields

This may cause damage including malfunction.

-Areas exposed to water leakage

This may cause electrocution or other damage incluing malfunction.
-Areas exposed to excessive vibration

This may cause injury, malfunction, damage or loss of proper electrical
contact.

-Areas near fire or exposed to excessive heat

This may cause damage including malfunction and deformation.
-Areas prone to smoke, duct and dirt

This may cause damage including malfunction.

Cautions about using the Sensors

[Handling the temperature-humidity sensor]

- The service life of humidity sensors can vary greatly depending on
operating environment.Periodic calibration may be required.

During use the temperature-humidity sensor will accumulate impurities (dirt)
on the surface of the sensor is being used in a bad environment (smoky or
dusty places) it may be necessary to change the sensor sooner.

- When the temperature-humidity sensor is not being used, please place it in
the attached vinyl bag with the drying agent included and store it in a cool
dark place with a temperature of between 5 to 25°C and a humidity of
below 30%RH.

- Attached to the temperature-humidity sensor are two stickers: a wetness
detection sticker and a temperature detection sticker. If either of the
stickers shows abnormality, you should change the old sensor to a new
one immediately.

Wetness Detection Sticker:

-Wetness Detection Sticker

Informs you that the sensor has been wet.
Normal
Under normal conditions, black
dots will appear on a white

-Temperature Detection Sticker

Informs you that the sensor measured a temperature measurement over 60°C.
Normal Abnormal

Under normal conditions, the Under abnormal conditions, the

number 60 will lightly appear on a number 60 will clearly appear on a
pinkish white background. red background.

Abnormal
. Under abnormal conditions, it will

turn to red.
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Cautions about using the Sensors

Cautions about using the temperature-humidity sensor TR-3100

The sensor can measure temperature within the range of 0 to 50°C and
humidity within the range of 10 to 95%RH.
Only use the sensor within these ranges.

If extremely severe temperature changes occur, the humidity measurements
may appear abnormal.

Once the sensor's temperature becomes stable, the measurements will return
to normal.

This sensor is not waterproof. Do not get wet.

When measuring with the temperature-humidity sensor in an environment of 0
to 50°Cand less than 30%RH, the measurements may sometimes fluctuate.
This is not abnormal.

eP B> @

About Thermo Recorder TR-73U

Outline

TR-73U Thermo Recorder is a data logger capable of measuring,
displaying and recording temperature, humidity, and barometric
pressure data. TR-73U has a total of three channels: one
temperature, one humidity, and one barometric pressure channel.
The data recorded into the TR-73U units can then be downloaded
quickly via USB cable to your computer whereby with our exclusive
software you can easily process the data into graphs, tables, save
to files and/or print it out.

Moreover, it is possible to connect more than one unit at the same
time.

Basic Functions

-Barometric Pressure Measuring Range : 750 to 1100 hPa

The TR-73U with the internal barometric pressure sensor can measure and record in a
range of 750 to 1100 hPa.

-Temperature Measuring Range: 0 to 50°C (with supplied
temp-humidity sensor)
The TR-73U with the internal temperature sensor can measure and record in a range of
-10 to 60°C, but by purchasing one of our optional temperature sensors it is possible to
measure and record in the wider range of -40 to 110°C.
Please take a look at our full range of optional sensors to find one to match your
application. (T&D Website: HOME > PRODUCTS > TR-73U > Options)

-Humidity Measuring Range : 10 to 95%RH

The TR-73U with the sensor included in this package can simultaneously measure and
record temperature in a range of 0 to 50°C and humidity in a range of 10 to 95% RH.

-Amount of Recorded Data : 8000 readings x 3 channels
One channel can record and hold up to 8000 measurement readings.
At the longest recording interval of 60 minutes, recording can continue consecutively for
1 year.

-10 Months of Operation with just 1 AA Alkaline Battery

Our low energy consumption design gives you ten months of continuous operation with
only one AA alkaline battery.

This gives you the freedom to use the data loggers in places where they can be left
alone for long periods of time, such as, in transportation or warehouse.



NOTE:

- Battery life varies depending upon the type of battery, the measuring environment,
the frequency of communication, and the ambient temperature in which it is used.
Specifications and explanations used in this User's Manual are based on
operations carried out with a new battery and are in no way a guarantee of your
actual battery life.

Also, if the recording interval is less than 10 seconds, battery life will be much
shorter.

-Battery Life Warning Display
When the battery power becomes low, a battery life warning signal will appear in the
unit's LCD display.
If the battery power becomes even lower the unit will automatically go into sleep mode
in order to protect the data.

-15 Recording Intervals
Select from 15 recording intervals (from 1 second to 1 hour) to meet your needs.
Select from 2 Recording Modes
One-time Mode : When the number of recorded readings reaches 8000, [FULL] will
appear in the unit's LCD display and recording will automatically stop.
Endless Mode : When the number of recorded readings reaches 8000, the oldest data
readings will be overwritten and recording will continue.

-Current Readings Monitoring Display
With our exclusive software, you cannot only monitor the current measurements at a set
interval, but can view those measurements in a continually changing graph.
You can simultaneously display the current measurements and corresponding graphs
for the number of units you have connected.

-Adjustment Function
By entering the adjustment values beforehand with the provided software, it is possible
to view and record the adjusted measurement values.
There are two methods of adjustment: adjusting by one point or adjusting by two points.
Adjustment for differences will be based upon the following simple equation Y=aX-+b.
X equals the measured value and Y equals the value after adjustment.

Before Using...

Important Notes about the Installation Procedure of

T&D Recorder for Windows.

In order to use a USB connection to communicate between the
TR-73U and a PC, it is necessary to install the software and the
USB driver.

Before connecting the TR-73U to the computer with a USB
cable, make sure to first install the software.

When you connect the TR-73U to the computer before installing
the software, the following message may appear. In that case, click
[Cancel] and disconnect the USB cable.

For details about making TR-73U Unit Settings or about
Downloading Data, see the explanation in the Software User's
Manual and/or the Software “Help”.

Ce— -
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Package Contents

Temperature-Humidity Sensor T&D Recorder for Windows
TR-3100 x 1 Software CD-ROM x 1
User's Manual (Warranty) x 1 Software User's Manual x 1
g ]

USB Communication Cable .
US-15C x 1 AA Alkaline battery x 1

12

Part Names and Functions

Part Names and Functions
FRONT

Thormo Rocorder TR-73U

<DISPLAY> <INTERVAL> <REC/STOP>
button button button

DISPLAY : Pressing this button will change the LCD Display Mode.
INTERVAL : Pressing this button will display the currently set recording
interval.
REC/STOP : Pressing this button will start or stop recording.

LEFT SIDE RIGHT SIDE

Sensor Jack USB Cable Jack
Power Switch Serial Cable Jack *1

*1: Not supported in TR-73U.

14
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LCD Display
1 2 3 4 5
S G G| l

>4 DATA ENDLESS
@ mmmm COM onerime

1. Recording Mark

The recording condition will appear.
ON : Recording in progress.
BLINKING : Waiting for programmed start.

2. Data Capacity Scale
After every 2000 readings the scale will be marked from left to right.

3. COM Mark

This will appear when data is being sent or received.
ON : USB cable is connected.
BLINKING : In communication with computer.

4. Recording Mode
One-time Mode : When the number of recorded readings reaches 8000, [FULL] will
appear in the unit's LCD display and recording will automatically stop.
Endless Mode : When the number of recorded readings reaches 8000, the oldest data
readings will be overwritten and recording will continue.
5. Battery Life Warning Signal

When the battery power becomes low, a mark will appear on the LCD of the main unit.
If the battery power becomes even lower, [SLP] will appear and normal operations will
stop. Please change the battery as soon as the Battery Warning Mark appears.

IMPORTANT:

- If the main unit remains in sleep mode for about 1 month without a change of
battery, or if the battery is left out of the unit for more than 2 minutes, all recorded
data will be lost.

6. Unit of Measurement
The unit of the measurement for the display will appear.

7. Measurements and Messages Area
Current measurements or operational messages such as [FULL] or [SLP] will appear.

Turning ON the Power

1. By holding in the POWER switch at the left side, the unit will turn on.

POWER Switch

[Turning OFF the Power]

By holding in the POWER switch, the unit will turn off.

- During recording, the power cannot be turned off. Please stop recording
first and then turn off the power.

- Even if the power has been turned off, the recorded data will be saved.
However, if the battery power is totally lost, all data will be lost, so please
download data as soon as possible to avoid losing any necessary data.

15
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Installing the Battery

1. Remove the battery cover form the back of the unit.

2. Insert 1 AA alkaline battery, making sure that the + and — are in the
correct direction.

*Always use a new battery.

] ]

[ ]
[~—a3|

3. Replace and close the battery cover.

[Changing the Battery]
1. When battery power becomes low, a battery life warning signal will
appear in the unit's LCD display.

If, at this time you change the battery, recording will continue
uninterrupted and all data will be saved for downloading.

2. If the battery is not changed and power becomes even lower, [SLP] will
appear in the LCD display.
The unit will automatically go into sleep mode in order to protect the
data and all normal operations will stop.
If you change the battery at this point, it is still possible to download all
saved recorded data.

3. If the battery is further left unchanged, the display will automatically
shut off.
If all battery power is lost, all data will be lost as well.
NOTE:

- If a unit is left without a battery for more than 2 minutes, all data will be lost, so
please work quickly when changing the battery.

Connecting the Sensors

Connect the Sensor

*To avoid poor connections, be sure to push the sensor connector
securely into the jack.

* When using the temperature-humidity sensor in environments where
the temperature is 0 to 15 and humidity under 30 RH, there may occur
changes in measurement readings. This is not a malfunction.

NOTE:
- If a sensor extension cable is being used with the data logger connected by USB
to your computer, electromagnetic waves may cause large errors in measurements.

- For details about handling the temperature-humidity sensor, please refer to page 9
“Cautions about using the Sensors” of “Safety Precautions and Instructions”



Starting Recording from Main Unit Button Setting Recording Interval from Main Unit
Button

By pressing the <REC/STOP> button on the main unit you can start

a recording session immediately. You can make or change recording interval settings from the

* If you wish to make changes to the device name, channel name, <INTERVAL> button on the front of the TR-73U main unit.
recording mode or to any other recording conditions, you must make . 3 ) ) o .
those settings by connecting the device to your computer. During recording or while waiting for a programmed recording to start
- - via the provided software, there are not settings to be made.
= T — —

= e )

g |
|
L

o ©
<REC / STOP> =
button <INTERVAL>
. butt:
Start Recording Hren
Press in the <REC/STOP> button on the front of the unit until the [REC] mark 1. Press in the <INTERVAL> button on the front of the device until the
appears in the display. When displayed, recording has begun. recording interval appears in the display.
DATA ENDLESS
[“Eﬁ‘;ma;'; =27, com 2. With each pressing of the <INTERVAL> button the recording interval
,-' -' -' -' time will change.
- e e Press until the desired setting appears.
-, -, -,--, hPa *Recording Interval : 1,2,5,10,15,20,30 seconds 1,2,5,10,15,20,30,60
minutes
NOTE:
N " . ) - DATA  EnDLESS DATA  EnoLess
- By starting a new recording session, all data currently saved in the unit will be e - ——
erased. ' '. ' L
- Even if the unit is waiting for a programmed recording to start via the provided . , -, , -,_
software, by pressing the <REC/STOP> button until the [REC] mark appears, you
can start a new recording session immediately. 15 seconds 15 minutes
St°p Recordmg 3. When the desired recording interval appears, stop pressing the
You can stop a recording session by pressing the <REC/STOP> button until <INTERVAL> button.
the [REC] mark disappears from the display. When it has disappeared, Within a few seconds, the current measurement readings will return to
recording has stopped. the display and the setting will be finished.
----- DATA ENDLESS * By pressing the <INTERVAL> button during recording or while waiting
[REC] mark =@, ____.: ==, COM for a programmed recording to start via the provided software, the
disappears '-' -' -' -' currently set recording interval will be displayed.
- - - -
-’ -’ -’. -’ hPa
19 20
Changing the LCD Display Mode from Main Specifications
Unit Button
Device Type TR-73U
You can make or change the LCD display settings from the Sensor TR-3100 (External) (*1) Barometric Pressure
<DISPLAY> button on the front of the TR-73U main unit. Sensor (Internal)
1. By pressing the <DISPLAY> button on the front of the unit, you can Thermistor Polymer Resistance
change the screen display. Measurement Temperature 1ch Humidity 1ch Barometric Pressure
- Channels 1ch
Units of °C, °F %RH hPa
Measurement
Measurement 0 to 50°C (Supplied | 10 to 95 %RH 750 to 1100 hPa
Range Sensor)
-40to 110°C
L (Optional Sensor)
<DISPLAY> Accuracy Avg. +0.3°C [0 to +5 %RH +1.5 hPa
button 50°C] [at 25 °C, 50 %RH)]
Measurement 0.1°C 1 %RH 0.1 hPa
2. If the LCD display shows three channels' readings alternatively, it will Resolution
show One. channel as a ﬂxed_ display by pn.assmg the bUtton_' Responsiveness Response Time (90%): Approx. 7 min. 4 seconds or 40
By pressing the button again, the LCD display pattern will be set for seconds if recording
displaying three channels alternatively. interval is 10 sec. or
If the display has been set for a fixed channel, with each pressing of more.
the button the channel display will change. Logging Capacity 8,000 data sets (One data set consists of readings for all
channels in that type of unit.)
Recording Interval Select from 15 choices: 1, 2, 5, 10, 15, 20, 30 sec. or 1, 2, 5, 10,
15, 20, 30, 60 min.
Recording Mode Endless (Overwrite oldest data when capacity is full) or One Time
(Stop recording when capacity is full)
Communication USB Communication, Serial Communication (RS-232C) (*2)
Interfaces
Power AA Alkaline Battery (LR6) x 1
Battery Life (*3) Approx. 10 months
Dimensions H 55 mm x W 78 mm x D 18 mm
Weight Approx. 40 g
Operating Temperature: -10 to 60 °C
Environment Humidity: 90 %RH or less (no condensation)
21 22
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Software

T&D Recorder for Windows (TR-5, 7xU)

Compatible OS (*4)

Microsoft Windows 10 32/64 bit

Microsoft Windows 8 32/64 bit

Microsoft Windows 7 32/64 bit

Microsoft Windows Vista 32 bit (SP1 or later)

Display Languages
(*5)

English

Other

The Microsoft .NET Framework 3.5 SP1 is required.

*1:1t is also possible to measure temperature with the internal sensor. However, the
measurement range is restricted to the operating environment for the whole

device.

*2: Customers wishing to write their own software, please contact your local
distributor for the serial communications protocol specifications. (Note: Optional
serial communication cable TR-07C is also required.)

*3:Battery life varies depending upon the ambient temperature in which it is used,
the recording interval, the frequency of communication, and the battery
performance. All estimates are based on operations carried out with a new
battery and are in no way a guarantee of actual battery life.

*4:For installation, it is necessary to have Administrator (Computer Administrator)

rights.

*5:We recommend using an operating system in the same language as the display
language. Operation in different languages is not guaranteed.
The specifications listed above are subject to change without notice.

Product Support

For support, please contact the distributor from which you
purchased the product.

A list of distributors can be found at:
http://www.tandd.com/about_tandd/contactus/

Product Information

Product information can be found at:
http://www.tandd.com/product/

Thermo Recorder TR-73U
User's Manual

T&D CORPORATION
817-1 Shimadachi, Matsumoto, Nagano 390-0852, Japan
Website : http://www.tandd.com/

FAX : +81-263-40-3152

E-mail : support@tandd.com
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Optional Accessories

TR-07K2 Wall Attachment

Wall Attachment
Included:
screws x 2fdouble-sided tape x 1

- s
-
US-15C USB Communication Cable

about1.5m

Thermo Recorder TR-73U Warranty

1 year from date of purchase

Warranty Period

Date of Purchase

Customer's name

Address

Phone No.

Distributor's
name

Address

Phone No.

Object of Repair Main Unit (excluding accessories.)

Method of Repair Send in for Repair

Provisions for Free Repair

1. If the unit does not work properly despite the fact that the customer used it properly and in line with the
manual, the unit shall be repaired free of charge through the distributor which sold the unit.
2. If the customer requests free repair because of trouble within the warranty period, bring or send the unit
along with the warranty to the distributor.
3. If you have moved after purchasing, or there are difficulties contacting the distributor from which you
purchased the unit, please contact T&D directly for service.
4. Free repair is not available in the following cases even though it is within the warranty period:
1. Trouble or damage was caused by careless operation, natural disaster, fire, public pollution, or use
of a power source other than specified.
2. If repair, adj di: or
than a T&D authorized engineer.
3. Trouble or damage was caused by transportation, movement or dropping of the unit after purchase.
4. Failure to submit the warranty or failure to fill in all items required in the warranty.
5. The warranty cannot be reissued.
This warranty only promises customers free repair within the period and conditions clarified in this warranty.
Therefore, the customer's legal rights will not be limited by this warranty. For further information on repair
and other service questions after the termination of the warranty period, contact your distributor.

ion of the unit has been carried out by a person other
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