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— > IMO LEVEL 2 QOil Spill Response at Sea and on the
Shoreline
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By volume and number of spills
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m—>700 tonnes >700H§ —7-700 tonnes 7-700H —— Average number of spills 353 5 72 27 15

Figure 1: Number of medium (7-700 tonnes) and large (>700 tonnes) tanker spills, 1970-2023
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Oil viscosity (cSt) Effectiveness of chemical
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<500 Generally easy — %2R & =
500 < viscosity % /Z < 5,000 Generally possible
—fi% 2RER o] gE Ol 1T
5,000 < viscosity %5/E < 10,000 Uncertain — Requires checking
AT - BFERE
>10,000 Generally not possible
— R RER A O] T
Up to 15,000 Possible if oil is emulsified
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(1) BBz oS

. Advantages f&%: -y
o Rapid collection (rate >20 m3/h)
PRIRWE (R >20 I HF AR N )
o Optimisation of selectivity by the self-
adjusting weir by adjusting the pump’s suction
ZEREERNRA - BERAEIEN
EREEN
o Work for a wide range of products
BRARZEEM
|
Drawbacks %4
o Low selectivity (> 60% water)
EER 2 11(>60% 7K)
o Reqwre a settling or separation phase
BEETIURS DB
o Sensitivity to floating waste
HRFRIME R UK
o Relatively sensitive to agitation
R E RS

(2) M= =URomEs

[ |
Advantages {2 24: =

o Fasterrecovery rate BN KB 5 ===
o Well suited to highly viscous pollutants
EEBESSMETEY

Drawbacks A% :

o Lower selectivity (> 50 % water)
REREE 71(>50% 7K)

o Sensitive to agitation ¥ 8 &) 48 %7 G &

o Sensitive to floating debris

HRFRIE R UK
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(3) BUHAEIRE=UR S

0
Advantages {&25: =,
o Suited to residual pollution ==
EAREE SR

o Good selectivity > 90%
RIEFRIERET] > 90 %

o Limited storage capacities
EFRENBIR

o Not sensitive to debris ¥15% 5 R &EL

-
Drawbacks fR%:
o Low recovery rate [B] U Z 1K
o Limited output with viscous pollutants
HAMETRMBIBENBIR
o Ineffective on heavily emulsified
pollutants ¥} & EFL1EAT R ER

(4) BUHALE =R mES

SSP skimmer: interchangable drum/brush kit

>

Source Cedre
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(5) BUHAEIRI=CRom2s

|

Advantages B35 :

o Suited to viscous pollutants
BRI HRY

o Good selectivity > 80%
RYEFRIERET] >80 %

o Collect viscous and emulsified pollutants
WERMMEETRY

o Limited storage capacities

EFAEAR

I-*

[

Drawbacks fAZS :

o Limited output with low viscosity pollutants
HRME S RYNEEN AR

o Risk of premature wear on brushes
Rl FARRMEE

o Very sensitive to debris
HERIFEER

(6) BUdHAEILEZUR M ES

Oleophilic rope
skimmers

om B A TUR M A3
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PRI [F YRR

andd S A] DUR I Rfe e

k=g O

Skimmer type JEi Z84E%

Mechanical

Oleophilic FH#

Environment

i

Offshore B

Sheltered waters
iR

Calm waters

g R

Strong current 3& 7K

>1 knot >1 fifj

(>0.5 m/s) (> 0.5 I3/ #5)

Shallow water ;%7K
(<30 cm) (<304357)

Debris B H
(including ice) (1 & 1%7K)

Oil viscosity

MIRLE i

High viscosity 5 ELME

Moderate viscosity

PR

Low viscosity {EEEL

Skimmer
characteristics

FemaErE

Selectivity i€ 77

Suction rate Fl{H%

Ease of implementation

Self-

adjusting
weir
B iFhE R
EEE E
fig(

Recovery
boom

belt

Sl
;LE_‘ N /&/Eﬁﬁﬁﬁﬁ U& %Hj(/ﬁ

()~ BRREE

w AR EN AR T e 2R EE R
> SERFEL

1)

)

©)

HIS AT RE VSR EE AR b

VESAT BURT S AT B A ERRARE G o KRBT LAS R AN =K P B, -

AL T AL RS TSR BRRTS AR EE - R
B - [EFERZ0S At B R (TR AY - REBHVIRE - BATHEE
(PR IR N REREIT) ... -
I A ¢ SPGB 1 AR PR A IR - PR R S HORE FE E
MBI E b - [l A REHY R A -
AHE TR ESET > —EERLE
AR - AT ABE T S AR ERI T AR AE > A0
SIS -

TSH A AR E
N H A TR

L &R
Bl
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FEHETT/R B TR » ATDUK N RACTRE SRS

B E BRI -

Technique selection criteria  pyig poliutant~ ViseoUs pollutant  “phaceq  phase 2
Rl R A TREET Y FMsay BB BB
A L Substrates E&
Skimming/pumping JREY/HEY R/S R = Rocky/quays 2= 75/ 45
. S = Sediment (sand or pebbles)
Manual collection A TUZEE R/S UM (YD TEIRE )
Mechanical collection ##=UUz5E - S ;%%i%d(lrg%é%egb;es oniy)
At Ss=S d t d I
Sand screening Efi;/ 55 571'%#6% }nilzel%%n% )On v
Adhesive rollers &= Ss V= Vegetation fH#
“Alternative technique”
Surfwashing ;8/R% S H s il
Flooding 7K;#& S B NO CLEAN-UP fBIE
Flushing ;& R/S Support techniques
Underwater agitation/Tilling S iiﬁ;ﬁﬂ‘q
KR EE) B Effluent recovery
} Bk EE7K [BIUX
Drainage H+7 S B Capture with nets
. = [EEEE Y %ﬁ%}ﬂ
Pressure washing =885 /56 R/S A7 -
S — /p B Search for buried oil
Scything/cutting ZlBR/tIE] v B RENRS

R BRSUFEERIT RE IR

FERET TR HE TRy - ZIERFaC I A FTaEY B R A T ZEele — B i Y
Feffr - e BRI I B S B AR A OB E HIEREE - [F > BEEE
HEPRIES IR A & R B A S — R ZBE S WG S - FrLL > RIS
AR S EIERRTEIFE B > SAIE E#EEHK -

BEEYEE

BHEIK EROG R & B S M S S RO T (% - RN T 3
ST - IR A S HORETEY) - T MRy e 3 RS L © A,
BITE) - BEEY SRR — IS (B ... 1% B
B B BB -

Foe e B EESTERES - & 7TRREE G2 GBI MR EIREE
(R t)EEFRL) ~ TR - mE RS - EFtBeEREE S EE
THUFTATE - ATHER - BEAESEE - WHDKET - BE RAVEERE IR
B EFEE o FHRIR BB - 2GR - B0 ¢ [EEG
HURASE 3 BRI - A E Y R E BEEEYN RGN H T A F -
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()~

BT - REEMANBISHLEREEY I > BRI RS - BT
ERAABHIRERAR G5 R MIa B F KRR - T A Z A — e 5 I A
M EAEREGTHERIUE -

FEEYIRR G ER AT Loy R RE R

4

|

B Waste volume reduction J5/) Esy &
O Preventive collection of litter/debris

FERT MU SRR S Waste volume reduction
O  Selective/in situ clean-up techniques B BEEMEE
BERR A R R Al
O Pretreatments (settling...) Resource reuse
HjoaE C)0%..) ZIEEF A
O Preventing secondary contamination )
Bk =255
B Resource reuse & JEEFH Recycling [E]U&
O Equipment decontamination, including PPE
5’21{%/%/%’*{ ’ @féﬂﬂkﬁﬁ%ﬁ&fﬁ Energy recovery
B Recycling [E]U AESEE LY
O Waste reuse (incorporation of oil in refining -
streams, use of washed or stabilised materials Disposal
as backfill) E=
FEEYIFAIA (FEAEBEAE i A - =

{5 FE AR e AR E Ry [BIEEAL L © )
B Energy recovery SEJR[E[UL
0O Use of waste as a source of energy
FI B E FoRE R
M Disposal BE
O Incineration, burial as final waste...
AL ~ FEIE R REEY)... phases 5% : Waste hierarchy 3247578 4k

fE = @ﬁ%?ﬁﬂﬁﬁ%

EEE ) TR E SRR AR E$EAY > AL AT LIRYEE - A DR
FESEGETE T - SuEERA AT RERYRE RS - PR (e Aa B SR B -~ A
HIRTE - —EEEEARBEREYEE - BEREEAEE DA - Tt
PR - [RIRFE i 1) A s RG L BRAG HE (T R 0 4

fatEs

FofES s E MBI EE

TEBIME R 5 R ok A 2 T AR A AR R H R
WA - [EIRE > RS AR R B MR s E R TR > YRR A LA
FEH#E - 1990 OPRC Convention EXIEHISEf ~ SIER S IEALYZSTES
EIPE S FEE IR N — A% - R EE RN SRR
FEREIIBEFERIIERE L4 - EH RN EEER (OaEE - EEtE
K ESEE N BRI SOsE ) R &R4S A RIHUSI B R s B i E -

-
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HrpeSatEnfle S ERN—R > st EAERENRRE AT « BB G
E=R L - EstEEER L 2H - EREEVGE R L2 E R8T -
TEAEE] T A EREA ZAEE - EHES -2 nR - iHED
e F A E AT E L - BT 2 BB H SR T A0 A
KT - FrE2HEEEarEERMNI AR - BB ZEtE ABKE
8 - WHRESRENE BRI 2 HE RGN B T DT RO - stk
AIRE P A IS S B R T2 - e AR R - HiE EE T ERRER
EZE NN

Assess risks JEl [T G

Develop spill scenarios il B8 R 15 15

Define response strategies AP T /g % SR #%

Determine response capabilities 7& i & 2 £ 5E

Prepare the plan &l E 512!

Implement & it

Revise and update 1£&] Il &

[/~ e e A
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PHEESE R > A LB IMSSEEUEH .4 (Incident Management
System) ZEEATT » HILUARHISHE FHMEH - E(EEH AGUEAE T LAY
SHAAEEE > A LIRS S LAY B — TR AR - A BN B ZEE
FAMERE o B E AR AT ¢

IMS S EHE %4

INCIDENT

COMMANDER
BEEES

OPERATIONS PLANNING LOGISTICS FINANCE,
IR{E/A 1R B4 w8 *

The IMS always refers to functions and not people

or positions Command = Manages 151 = B8
IMS 5424502 THEE - MARATEATL - , p o
BUT Operations =Does 1T = #,1T
It may be useful to have an initial list to facilitate ~ Planning = Plans 322l = #3 £
the emergency organi1sE|atiE0n Logistics = Gets &%) = #EHY
=2E *

()4 B B AL B e R g s 4 4 . TinAnce/Administration = Pays BAFSIT N = 2 1+
[~ IMSEEHUE B 2450 K AH 4

2. B

Mk

FTAHH S E B — B B R - WK E R IE AT A A

ERME - A REEH5E T EE AR R E BRI E - R 7RIS
EEREE RS (1OPC Funds) Ry - A G AR EALE RS EHEE ETE
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HIGIES TEIR T TEORIE N BV Z 4 - FESRGS SRR HET TR0 5 LR 5 A EI UL
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Hk 103 e (L Ehah)

HUREE 3,500 MEERWAIA ~ 49 600 MEMS SR
FIZEBhis B EH
-723H 26 A B

- - [EUEE (B b 1351
{IE) AR
(B[ BRI
afam FEIRF 924 K > i 2.5
T= ~ MSCHA B2 st

TR SRR A =R - Bk (1) 75 54t _-75 3, 5000 214600 MHSLIH K
SRS 5 ()5 SRS R T 2,2002 (E £ HE o 103(H SiE% K - H56
{E#oh bR - ATERHEEIDS 5 QVEE - Eim LY B fEE % - HIt
FESE SRS HE R E S M THE B s TR B 1 b - AERSEE TR > 8
B E Y RO Sn A TR RO o (R FEIYE R R TR RS R R
VIR EERE DU AR - B0 EYRINEERE T WAERIEE T &
FE T =S - Han By AR BB AU 205 -

BRI P AR 3 B I P SR Y R
(1) EpEEEEEFHE (International maritime transport regulations)

RN E w5 - ERR R R T E T — R ALK
Gt B R e R e A O R By - i B ARV PU T S (E A4

A. 5 A dpZi4x(Safety of life at sea » F5fESOLAS)

B. ERFEL IEREfR 524 4 (International Convention for the Prevention of
Pollution from Ships > f&fEMARPOL)

C. HE M5 # ~ K FEF & 1E /4 (International Convention on Oil
Pollution Preparedness, Response and Co-operation - f&§fOPRC)

D. Elm g HEYE BINE 2 B ~ TEE K& R E & (OPRC-HNS
protocol)

E. B 5 8% K %= & (T B & A\ 4 (International Convention on Civil

Liability for Oil Pollution Damage - f&f#CLC)
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(2) B

DA E SRR AL H - LEAMARPOL K SOLAS#¢ fee i 5 H FE I A s -
HAiEREgE S - HEE DA EEGEE RS RS - AR B s
BV EIE T B AR AL -

MARPOL1973/78 A4y 2 B /B aH &t ¥0E FAMaRIGTIEREA 2
HIEVYE TS AT Ry » F AT R N E I EUE T (F R TS i ER 5 4

SOV AR B S MR IR E R R T I B AR M5 2417 R il e 2
BIFRALY - ANEYERERSEMA] - A - BEEREREYE
g EU S EEAEYE ~ MUK ~ SRR R AR ZE RO 5 A M
AR © FTS{ERT R E A2 BRH G Ry ST+ 12 S A R B AT AR
HIAREITMATER -

SOLAS19747% E Asn &&= R NIBEERIUIIMME L - SElkEE
S e AR RE A AR A S Y B R DU e e MR - AR AR
AR - RE AEAETELE - BEANTHE T S EEE
AR ~ B FIER Y AR (AR - SOEBE S B R A2 B ALY

R TR T —(EAERE - A L - BESAAANIERE
HyZ e B A SR - fE i) R ESE AR EA#

Bt g+ E R AREE T M ETE T BT S E AR [FEIY B S S
TR Ed (International maritime transport regulations) :

A, BEUERESR B RAGHRORE S EE R PR F A2 (IGC code)

SRR G R b2 IS Bl (PR FEAE (1BC code)
B EEERS R EY)EA2 (IMSBC code)

B P50 G b B A2 (IMDG code)

BRI PR A A (55 P SR e B LAt {ECPATRE WA 22 e FA2 (IGF code)

-

m O O W
ﬂu

B EE R R AR AR S B EEAZ (1BC code)

IBC code:: ZHHIHY AT A E /R ARG ha (L2 ah A BRAGE (LNS)
FIRGAE - (EDRAIH A S ARG PRI - AT AR S a2
MBI AR RIRE - 17 HECE 8 GRS R T 2 ERIE
FEREE 2R B R B PG HE MRS LR L S R - AR
BT T RO Y K5 AU L Y A [E] B 73 S8 DUOFI R 82 ey ] DA R
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(3) EIMHERRMERZ(IMDG code)
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IR A HUE ©
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V&2 HUN code(BIlHr &RHTIE) - (HAREBLARSE @ B
SDSZ L BRI T RHEZ - fEE A B rTLUEHEUN codeth S HIEHY)E
HfERs 3 8 - SEERAUY FE AR Fe LUK BRI B2 - B IEE A B
RN BNERTE) -

AEASYENEENREEE T

NAVNEEC(EE e idza i
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(1) PeE—

FEHDSHPIRERER > B AR AR K T HYIREE - DU IE
SEGIRRE R -

My tests showed that he was not present
in water. His solubility is certainly low.

FHBVIBRRAIAER KA - MR FERKSP -
s RRESERE -

[+~ SRERARRE—

| didn't see him sinking. His relative
density must be lower than that of water.

CRBEIM NI - MRVAEE R E—ELEKIE -

[l +— ~ SREGIRRE

No doubt he was present in the air.
He therefore has a high saturation vapour
pressure.

R - MEERZERD -
B - fth BB SRS -
B+ RERE=

My tests showed that he was not present ‘
in water. His solubility is certainly low.

FRAVABCAIAS SRS HH - fh T 1=K -
ML EYS AR S E AR -

I didn't see him sinking. His relative
density must be lower than that of water.

FIAE FM R IT - LAY E8 B — = EE K -

No doubt he was present in the air.

He therefore has a high saturation vapour
pressure.

EEHRTERS) - MthiFErEILZ2ESM P -

E b - thAY B FN ZE ST R TR &5 -

[+ = ~ BCEHE R KRR e
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(2) #E—

4 1t

SALAVR R PIEH B EAE R K P HIR E

7y R > WIsHHYEERH /K PRI R B

YR —1%

E2 B e ek T e i (LB S B Y T8 -
A FEERRERER
MBSy EERREEABAT T ALY =R5ACE - oAl 5k
51| FEDHY & {EE K TR RS -
T fHEE

- MAIN BEHAVI0 R £
EERER(E RF

Lowerrelative densitythanwater

- MAIN BEHAVIOUR £
EERBEE W5

Lowerrelative densitythanwater

HAHBELEKE Y B KIE
Very low to medium solubility Medium solubility P& &
BRETREERNPE
< Low to high vapour pressure High vapour pressure 7% 7%
fﬁﬁl%éﬁz, \
SHHYSZ N
s i
MAIN
MAIN BEHAVIOUR F . BEHAVIOUR p

ETMERE RF

6'.0 )
AN ‘
? Lowerrelative density thanwater

ARH T ELEKAE
Very low solubility /& % & fi{&

i
o

I

A

I

Low vapour pressure {67 5 /8

EEIRAEEE A2

Lowerrelative densitythanwater
AHBELLKIE

High solubility =& &

Very high vapour pressure
BEHESR

B

Lower

- MAIN BEHAVIOUR p
EERBEIE . FR

relative density thanwater

HHZEEEKIE
High solubility =& E
Verylow to highvapour pressure

ZREBBEES

R0~ AEERAERR (S
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| S s S
& +-VU ~ FED/K i ARAE(S5—4H)

B. F4HbERamER
ML ER ALY EBRAEE LA N AR =BACE - 70 HlFE
Bt FEDHYE{EAE /K AYIRREZE -

¥ Higherrelativedensitythanwate|
EEEELKE

v Very low solubility 3SR

Higherrelativedensitythanwater
HESEEKE

Low solubility EAZE

¥ Lower relative density than
water B EEEAKE
¥ Very low to medium solubiliy

v Lowerrelative densitythan wate|
HEEELAE

2, ¥ Verylowsolubility HA S HE ‘
¥ Lowto highvapour pressure 3 a7 BEE§38ET

- :uuit\, o0 mmwguﬂ"

e
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N ——— - MAIN BEHAVIOUR £
—k‘—\,
TESEN: WR

Lowerrelativedensitythanwater
HETELKE

Very low solubility H2EHE
High vapour pressure # SR

T ABEmEGRER(GE )

S ==
1)

[l +7 ~ FED/KARRE(SE —2H)
C. W4HEL#EL
LA E W sH AR RE SR AR bRtk - S8R 58 aHAY /K EE2E (b
L AT H B — B — (AR SRR PRI B BB EEAGE R A
R BFIHEER - BRI PRHACR EIRYESRE - DUT R
LB B LRI A -
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2.

2N~ A ST
(LA R A ~ iR Lo
(1) fa38 TEEE, 2
{1252 5 (Chemicals) (5 KA A T &k (L% (L&Y Rak
FTE LAY EM RIS - AT (LR ERHNS - kig
20004 OPRC-HNS {77 52010 HNS AZJHNSZ EFEW A[E » FiE EF
T MOIE MR AR TR e ARG E -
EYIEIRRIGREEY) - DI TS AR, o Y
EEA DA -
(2) BB S B, ?
SRR HNS B (7 » 2SR A 55 (L 52 S BT
(CAS) ~ It &5 EI4RSE(UN no.)stINDEXERSES » SR INEHNSIIGHG  FikE
R S B s T (ERG) Lt 2e 4 20l (SDS) % s
S FEEHS G - AT s -
(3) EHEYENR EEAIERE
SNRLEE T B LR N (HI%D) - SIS (R
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I~ 80 ) MERZE (—B%) > o0t :
A (EERIEEHABNGEE (RIZIREEGEIZE)
BBV IE BV E B ZE B Y& ~ K Ot~ TmERER
HAttra ENRGEEFTEL -
B LR B 22 S o B SRR 7 AR AR RO IR E (D
) o FRELYE K B E A UENTE ~ JREEEYIE K ST
PrE (Fln - Wik ~ #6F7) o FREEHNSED RS S LSRR
fEsE L AHLEY)  BIE#EEHH EA s (F140 © N-op
TSRS ~ T 5 FREEHNSHIRIE % - B ~ BUR - HoAth
R S R RIS REE - FEARENE - AXKEEURE
JEf (B4 © BERZME ) 5 BEAh - FREEEEYE 2 IR A FE S M
NG EHE i E LR E - (2 FEEEEHS I IER (MO
separation tables) -
B. HEBENMEE RS (RIUE)
A= RE 531 (Ecotoxicity) f5 £ /KA EE VIR R s RIFZEE 5 A4
1Y) % 45 (Bioaccumlation) f5 /& AE Y Y A2 W) BAEME DL R B S 28
Vs NRERIVEERS © R A M (persistence) A1l 52 £ 4= ¥ F116
SRR R R 2B EIR ] -
C. HEEEEUMNINEE b IERG
(A) Rl R EIRRE AL
"RE A2 BOM IR B8 82 (L 7y JH A 4 L (Standard European
Behavior Classification, SEBC){:#E47)/&E K3 fl L2148 1l §E
TR RVIE 73 FyRBie (Gas, G) ~ 758k (Evaporator, E) ~ JF%
P (Floater, F) - 7&f#4)(Dissolver, D) ki) (Sinker, S)71fE%H
Al - BIE L YrEERRERE S - RIEBHA M IRRREREE
AIRE S SIS MEIT R IEEL o R U4 Y SRS /A Y (GD) ~ 2%
SE/EREVI(ED) ~ FEFAREEYI(FE) ~ B REEREYI(FED) ~ FF
B)(FD) ~ IR RS Y)(DE) ~ DAY (SD) EAE 11 -
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GAS EVAR@RATOR FLOATER Dls,;T@,gyER SINKER
) |

evaporator

; . : A | .y :
dissolver gissolver evaporator dissolver dissolver ‘-_g_bporator dissolver|

GD ED _FE___FED _FD D ___DE SD

methane ammonia = benzee vinyl palm xylenes ethyl butanol phosphoric acetone sulphur dichloro
acetate oil acrylate acid ethane

[+ ~ FERONIRREE L B AW IR R E ] (CEDRE)

(B) FHIREHEPIETT RHI2E
TR E T RaHBRAEYEE. (L8R ME DRI REE -~ 7%
SRR ~ EMEIE KA o SR

a. #[E(Density) - fREIRBUKFTEENE R @ BH
LL glem3 ¢ kg/m3 FEAALHIE o FEVVESNETRE/KHY
TEIT » B ARAL.03 - ReEE R0 > K2 Al
SR RS o

b.  Z&REE(Vapor pressure) : fEASEIRE MRHRELZRIE
FIVHRFAYERS]  Z8RBERIR 0.3 T - P18 g bif
K5 K100 IEEFE Ry i -

c. IR (Solubility) : RPE (OFE) BEEIREE OF
Bl) ZHET] > EATHAERNRKEE > D
mg/L(ppm) e %FR o RASYIE A /NG 0.1%07 2%
P IEE  TARRERE ST 20.1 2 5% 2 FEII Ry nl AR - K
526 Al Ry /B R IEE (SR E B A I /N7 10068 247
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REstR > K2 ARyl AR -
d. i (Viscosity) : PHEERASREINYRE » By oSt T
73 Z ¥ 5e (centistoke)(mmz2/s) o Zfi K & i 224 -
TERZEIBENT » ORI E & E R E R R A
YA SRR o LS BRI AR e (Fp) B
I M HESEBC Wi AR E MR EE Y — -
Gty YR EEE Y R 28 0 AT RFSEBCAG LR DL T EHIR
> DAFI RS R SN B T Ry

Substances Colis

(6az)

..
¥
i
S S
s

fem-0p
-] . I

SO
I>e

TP R

B Contart

& b |e
06 LOGBOOLSOOD OO
g .. el

7777777 m'mvffmmmmr/f,%m
B ~ RO AR 2% 1530 %47 #2(CEDRE)

PRI > SEBCIRRIZ B iR = M 4I{EER fnfE20°C oK s T
FoFETIE - WA s [ L& kR T - EHNSYYESNAR -
HIRERAEERNERE - NIWARRESBAASE -
Blan - KEEE TR EHPIE AL - KR KB i Re E R E S

it SR BRI URETE - KGN FCRUR A B A5 1A
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1 -
MR EIR IR S BN HNSY B EIRE 2 P > HEHY
H g R Gttt R 2 - fE T 1B UK

B s b s B & Sl B2 A fTHYBEIH -

: & o
L - m %

EvaporationZ& 3§ ® ® ®
Solubilisation 5 fi# @] (@) (0] (@) O
Emulsification#.{k

Sedimentation))[ & O

E+/\ ~ IRESEEYE 22 2~ EE (CEDRE)
(4) SHEYE RIS
A EREEME
T R B YA I EEAE - SR ESEE S YRS -
FMEAVE R R DL mo/LEG ppmZEoR » o] R0 AJHEERIR
R EMNEE - H ARSI E G EOEEL N ¢
(A) HALEFEREE(LC50) : FHET S50%HHIEfESE R YE
JERE o A DL mg/L B ppm TR e
(B) F¥BBEEIE(LDSO0) : 545 T EEEIAHEE —ERIE (mg/kg)
FEEEYVE - B2 14 K > 4EERAEEREE (50 %) #)
FECHIHIE -
B. FAME

(A) AWlfE - fer S SUREMEY) oy T R A Ry E R #EE
Hehrg22KE ~ JIEYEEE ~ BUkZ HNS R - diE
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3. LRERIFRE IR LA AR R

B VIR ST & -
(B) VR  fEI5AIEIREE

A TIRUR AR A Y Re RS

FIBETIN - PPERYAEY) BERETETE BRI E HKATRE AT
FRIRUE - YRR -

EE LAV ERR

(1) Z&&kF(Safety Data Sheet,SDS)

&) > WS

SDSE F b infib e ps S AR R (L P B S8 AT HY
FEALER ARV EER » HEpRIELZE = LIE - 2
S ERMHIMEEER VS

Mo R A

{ERIfER - SDSH16{E.LEIH H (A1 T

MR - BF ¢ (ReEHE

F AR GEAE ~ A (LR AR 2 = TR i SR B (E s e

Z g AR B B RIRRiRs Z ARRE DA S
The Safety Data Sheet ZZ& &K=
1. Identification of the substance 10. Stability and reactivity £2
mlxture and of the oompany undertakmg 11. Toxicological information 2

w

© N o

i

A=

Hazards |dent|ﬂcat|on g
Composmon information on ngred|ents 14

‘U( rl(JF—H 15
Firs -aid measures % 7

Y1\ E] |
J‘klk‘lA

A

Fire-fighting measures J5

Accidental release measures
Handling and storage & {EH

T

Exposure controls / personal protective equipment

¥

EERE 22 LA

Lghe S
LB

Physical and chemical properties
YRR

12. Ecological information 4=
13. Disposal considerations
. Transport information
. Regulatory information &
16. Other information £

rohibited

duction p

and repro

eserved Cedre - Distribution

Al rights n

Cedre
S

Tackle the behaviour of HNS using SDS {# %

&+~ ZEERRAR

(2) SDS{ER -EIPRE

HREREE

EalillIEAE o] DR AU
ATk &N R fE Bt e s

ARRESZAE -
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(3) R

FEEEE TR A g EAIRRE S B R ARG 5t e B L 22 2 B
{EER ALY BB > DU ISR 40 {7 56 F SDST& e (B 22 hh AU B B _ESRRRIZ -
CEDREZ HE23Il22 52 N 14H » €% 2 ) 555 (Styrene monomer) ~ 52 P 7
(Isopropyl alcohol,IPA) K7 T fii(Methyl ethyl ketone, MEK) [ 14 47 it 2% 45 F1] FH
SDS FAFREBIMIRRE 2 b 7y A 2 47 (SEBC) [ RAGRIF e iR A5 14 5

& e

A. K /.)7% B8 (Styrene monomer):{{xBESEBC chartfy/IE g1 SDS®E % 4)/'&
FyiaG > N RERUS RS S A =% - NZ BRI It
IBRRIE o (EFRHE TRUAR Ky o HIET R/ N 5% o HE TR SDSE K
SJBA £50.655kPa » 1£.0.3-3kPafy#iiEl N - 13 A UM FIET AR £50.1%
PR a3 I ATAY B IRRE Ry R 25 385 i (FED) -

Substances [ Colis_]

Material Safety Data Sheet @ ——
iz A e =
WEZE R [GAZ) |LiQuUIDE | [SOLIDE] - Guzase

Styrene Monomer (Extract)

FZInEm (FAW)

1. Chemical product and company identification {£25: /A B

Product name 55218 Styrene Monomer  Z %'
MSDS # B &Rk 0000001733
Code @it 0000001733 (NAP) <10% XDQQ” >99% 099" <10%
Product use 5 Hif
Emergency phone: 1(877) 856-36820utside the US: +1 703-527-2559 (CHEMTREC)
SRR
9 -Physical and chemical properties 75 i {E 82454
Physical state #7485 Liquid. 5t
PH pHil 7 iNeutral, i)
Odor 5% Aromatic. % %o
Color Ffs, Clear. Colorless. (&g
Boiling point / Range 1452 °C (2934 °F)
A R
Melting point / Range 306 °C (-23.1 °F)
B R
Specific gravity t5 5 091
Vapor pressure 3 i 0,665 kPa (5,003 mm Hg) at 20°C 20°C SIS 0,665 T471(5.003 mm Hg)
Vapor Density (Air=1) 36
RN (Z8=1)
Solubility %5¥ /& Very slightly soluble In coldwater. {72/ i
Viscosity 35/ Kinematic: 0.75 mm®s (0.75 cSt) at20°C Wify§5M : 20°C 435 0.75 mm2is (0.75 ¢St

B =+~ RoIGZeERR
B. EEE(Isopropyl alcohol,IPA): {ixFESEBC chartfy/IEfF HH SDSE AW
BRSNS R R SN% » VB &R AT E
SRR BA R AR A EL DR - HIET Rym5% » ZERERRYED
73 FsAE25 "CH§60.2hPa » AL # T £y6.02kPa » i i3 W EIRRE Ryl
##(D) -
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CHEM- S

solufions Hhrough service

Safety Data Sheet
EEFORR
Isopropyl alcohol

(extract) (ZFE#)

Date of compilation: 2020-03-30
FES : 2020-03-30

9.1 Information on basic physical and chemical properties JEAPPERMEAASERR

Appearance 488

Physical state #yikas

Liquid e

Colour & &

Various SiliE &

Odour

Characteristic #51&

Other safety parameters {24 28
PH (value) pH {4

not determined 4

Melting point/freezing point 18/ %5

-89.5 °C

Initial boiling point and boiling range

VIR O

82.3°Cat1atm 823 °C (—fkmas A FME)

Flash point PJg5
Evaporation rate #4: %

12°C

not determined i

(solid, gas) sttt ([Ege - Hag)

not relevant, (fuis) Tl + cxm

Explosive limits # ¥ il

- Lower explosion limit (LEL) 8 % F[& (LEL)

2vol%

- Upper explosion limit (UEL) ¢ FBR(UEL)

13 vol%

Vapour pressure %

60.2 hPa at 25 °C 25

FEARHRE 602 Fi

Density &€

0.79 9/cme at 20 °C 20 °C BFHIEE

79 S A

Vapour density 7 S/

this ion is not available fefeil,

Solubility(ies) ;#aFE
- Water solubility A4 %4

miscible in any proportion & fi{E LR

Partition coefficient 57 Al {5:#

1K ST RL B (log KOW)

ctanol/water (log KOW)

0.05 (25 °C) (echa) (mimamms:

Auto-ignition temperature (#4541

399 °C (ecHa
amae Cam

oignition temperature (iquids and gazez))

Viscosity £57%

not determined R

Explosive properties i 11551% None ##

Oxidising properties {3514 None fi
9.1 Other information Jth#R

Solvent content % 100%

Temperature class (EU, acc. to ATEX)
[CRAETAR (Wi - HEEATEX B )

T2 (maximum permissible surface temperature on the equip-
ment: 300°C) ($EME RS IR 00C)

(eAz]

|LIQUIDE | [SOLIDE]

® ©©

FCRNCRCRON NN
& bbdddoeevd

ENDURA
PAINT

B R T
28g/100ml

S )

Dateofssue: 01212016 Redsindais:0S0M2021  Stpenedes: 01212016 Verson: 1.1
SECTION 1: Identification
1. Identification &S
Product form £ 518 ‘Supstance 7]
Trade name 5 ER METHYL EDWL KETONE (MEK) |/
CAS No CAS Noit 78583
Fomuia (.8, caHoo
SECTION 9: Physical and chemical properties S5 : #/E & {L#5#E
Pnysml siae mgug Liquid 488
Liqua 7538
. No data avaiable & HIWM &+
Sweet odour Acetone odour 115 P
No data avallable S451TF 1
No data available in the literature 2 (T AW 918
-87 °C (1013 hPa %)
No data avallabie STIE R+
Boiling poinl 4% 80°C (1013 hPa =)
-176°F
Criical temperature SRR 263°C
Critical pressure 7R 1) 41550 nPa i
Flash point #98: 9°C (1010 hPa %)
*
Relative evaporation rale (bum acetate=1) 6
HERT (28 =
\ullvcevawmln\mlc (ether=1) 27
EHERAT (281
Pammabity (s g2) St (7 - 5 No data avallable ST
Explosion limits /8¢ FFRY 1-11vd%
Explosive properties /$51¢ No data available S 4J W1
OxdEIng propertes #4115t No data avallable S L]
Vapor pressure LB 104 hPa (20 °C)
Vapor pressure at 50 °C 50 *CIt3# 370hPa Fit
Relative density #12/ &/ 081(20°C)
Rd:mvev:pov aensllya\zﬂ c 24
20°C B3R
Relative densil »ludl/cd DJ>-. mixdure 12
IR BUR A P IR
‘Specifc graviy mwra;;g
ar mass.
Solubiity T Soluble i oil

Partiion coefficient n-octanoiwater (Log Pow)
THASESR

*
Acetone. compiele ;—m TS
. OECD 17
HPLC method, 40°C)
03 (WE - OECD T :

OB (THIK) © TR - 400

RNELZER
C. TTiE(Methyl ethyl ketone, MEK): {xF#SEBC chartfVllHf7 HHSDSHE A4
W o Tl 0 A R 2 A5 = 5%
BRI 28%
KI210kPa » B f& 15 HPVEIRRE Fyi7

METHYL ETHYL KETONE (MEK) T&
Safety Data Sheet (EXTRACT) %

acemuding o Federal Regster/ Vol 77, No. 58/ Monday, March 26, 2012 Rules and Reguistions.

~ THZ &

SR

mqu!
<10% 1099% >99% 10-99% <10% =flotte

=
ot aise

G0 -
=]

= Produit qui se

= dissout
Produit qui

=coule et s0
dissout

SDS F#2{it)

% = ds2001

¥>ds+001

BRETE Ry

W HZE SRR B5104hPa > BE {7 #AEL B510.4KPa

B HER(DE) -

Substances

lcAazZ] [tiQuipE] (SoLIDE]

<10% 1099% >99% 1099%

bbb

0 ot'se dissout
Produt qui
<10% =flotie
Produt qui
=flotte et s0
s dissout

kR
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1.

FEASYEES

ARICEFERIR)S T TES

(1) BRFIKEESE (levoli Sun) ZEHZERIIZE

A

FARFIR 5% (levoli Sun)
H3O0HFEILEHE4A T RESEH -
4,000085E 747 ~ 1,0300E T s F11, 00008 F N i - 1% 2:4:30 >

& FEER ARV B2 Anfit - ££20004£10
Bl LA REGR(ESES - B
EEEE

Reggtpaatr, (MRCC) FEEIAL BRYORGHSE - Rt AnfE E0 7 EE g i
HERBORAL A A B TR 2Rk - RARfTEINE H M5Bl RaLs - Ll
/NP AR [F BRI TT RITTHE - FRH 9%k - AEEIIAKZETOK »

>R K DALY EER © BR B2 ahsh
SRHIR A REIG RIS © SRR

REIAIREC Ry (B
BRI -
o e Wt Sy et e ) S e QN i S M k2
WU A AT TR

AR B NIRRT T8
W& LA (3 — 20 HyER S

Aty Ly 1600 25 1 F1400
TR BRI B A & R R

SRR o WAEH B ESE
A A VERHE -
PREERIZE

PIPBIEER

o

When
-

- hexomnc frip....in the storm
oy =4

@%’rﬂ?’

Cause of the muden structural dan
SHRR : &8

Distress call sent to
MRCC Corsen
[ MRCC Corsen

SRR e

P

307 31 October 2000
200E108 30-3% H

+ 8:05am: begining of crew rescue operafion (g

HFe05: RERETEER
2:00am: activation of French CP g
o F z,”*'zzﬁw HEED |0
” 2
s fn&'_

sQL ober. U T,T_

o
-
l

Tl

soac

ERGEMARERE
- Decision-tree based on hazards

Notification

- REANS? ABLAR?
REHE  lsnameof the HNS 3
= — |l ilable? s | What are the risks?
SRAHNS £T8 ? | involved known? [ DS aviable Ao
RERRER e
= HBARN 2V
Is any other Is there any : l —
mformanon contact infor- xplosive
Eéig&j §§e; i | naonafhe |/ [orFammabe Emy Reactivity | |Corrosive
p=) By 2
B2 | o] | meggen mE  RAE BB

Pictogram
Imovm?

Lo F iR E SOP

& = ~ FHRFIRESSE (levoli Sun) A

B. #EFE LAE

EHINF - B ES RS Y EkE I EE AL (HNS)
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2t W2 FHLZ2ERER (SDS) DUERWIE L2 E - T2 -

Ao~ PORL ~ B~ ZARE - FEENUARIE S - FRREREETE

Fald o PINARIRESSE BBl > R IIG P RE A BB 38 0E

TEEEARAERDK K - RN EA SIS - URFIRES

BB A > HEmE ST AR — B (BRI SR
REMTACE Ry B YR

(2) SHEREERRE

H AT E AT 2 iR A aG T T TR A > 5 SeiSRE IR IR T K =
PRAVIRGERTE - S AMERBE S B 2R ~ FUA ~ J R ~ AT RAKOR
F o AHERMEEL - AREFER - BHTEE T E R BRI ERGET
BRHETTTEN > NEEERHE T R Fa B 2E bt 2R EE -

7B LR B A RE ST (E BT BB T AR #1275 > GIANFAN 5 iy
EENBN > (BB S B B AR HUBR S R AT T3 LR - 75558
AR - RPN RPE - HRBB) T RN - S KA IR 22
S BASTEFUAIRY PR — -

SR A BT E R R TIESE R E 2% - BRI R
HEFT - B AR - EZBHEHEEES « B\ BRAR B2 AR
[ Gt - LA GRS — iR T AR 0 G AR 1 S Rl - S
A EEHA [FIRG BRI B e SRR 22 B B - B DS (E B Eae Ay i A
ZBRMENIEREN: > WSS EI B AT - THERK -« BEEYHVBENEE
F o AR SR ST ASEE -
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! il D 8528 @ 0 | Expeotouls BHEH

N 2
= Enviommenta parameters m = e AR Y g
Condiions f release prrv) H B\ (s Jai: =S NN
| o e /.
- R I
e Fanml
o O
; & N ™
; AR |

TR R e 2 B TR S A R B

& 40U ~ SR EAE A
(3) BUHERE

DIPRRFIRFZ SR B R - SN2 IR NG Rl E ey - BRE
I BE A ZENE - R ZE TP BN AU R RO B & A B NEs -
RITRHIRABEREFEYNER S XIEL - BERRGEY - HRighhs
T B MEE - ZE T E O EIEEA - RIS BT R RS K TE
STANEFEE FKTEE (AUV) -~ EPOKTEE (ROV) RediE KR
(USV) % - DUKTNHEITE > {(OKZE ~ fEsgolls - BUREe i ohsE
[F] ] o3 Ry 3tE 4R > fr i 4R ] /K28 10,0008 RAETT/ 544 R S B -
MEEM R - SUEMREA HEREES Z8E -

Satellite
N
Plane/melicopter wim

ORI F+

. Vessel/balloon
A58 /W0 R FBR
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Plattrom T &
SATELUITES @i
using various sensors
EASRERAS

Planes T

and trained observers.
Manned it BB A
sireraft i A O MRE W
= Helicopters M7+ 48

and trained observers.
ERE W AR
AT H SR

DRONES/UAV
BAMTAMZRA

REE
SEOKTRA - BEKTFRA e
GBI R {F IR - KFiRmm BEXTRA RMAMPEA - &%
Uses for remotely operated Subsurface Surface Aerial
equipment ROV, AUV, Glider AsV AV, satellite

X

(shallow waters) (:§ X &|

‘Autonomous ships
WA TR

Vessels
Ll
ROV iERA TR

X
(ROV)(S1T 4 FRR)

H RS 7J<F%EE{E%§M‘E

(4)

& =7~ ZE oK NEE T
BHETE

TS K SRS EAER 2 $T MR B R R A A (B2 S B 2%
HTEUAET AR AT BERE SR 2 SRS SRRUT | © Zeslm s R S i
RNEDRZ RS S - ERER RDE ~ ADSMRERIRIMNGE S w1 LUA SO A
FIER b B hn A B ROR R B EEECE SRR T » HAE
TEfitAEMER G ER -

2ol E SR FDIEE T Y S AT R 5 2R
BVERITE > B E N 2 EASUR R AR B 25 ALY MR ARG
SALI MR AR AR BITE RN BB ERIE A AT B RE R R T R PR,
R o (NIE > FEEPRIER T - o] DURIE B FR K AR R - Rl & HY
R AR = S S A R AT

i Bl s G i AR B A ~ RS L b m] DT A S R bt
fili - AR08 A\ B (L2 an RV E b o FrEEaVRIR @ &R o] DU 4G
RABRBAA RIS - B S e et 1 2 R e T BRI - Filan > AT DA
EN B GMEE LI ~ B EEES AR ool i — IR B R Y B TR
i -
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Thermal infrared imagery
ANERMBE

Is p pyl

Z&ﬁﬁ

N F pyl
M

Field trial with discharge of HNS at sea
il B

FLIRE7542° FLIR PGSC

MTBE
PHTHTRE

Outpuls from project on gas cloud
ERFIR
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=
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B 7N~ SDAMRER G E
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VA H ATIE RT3 — il B B B U Rl S e R AH (ke i - B4t
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PE S THRIEEE R > AR BT S AV -

i \ARH SR

TR EIHRBICEDREL[F SR M T ABOESR - BIEMERI Y54

AVERZ ~ (N RV - He T - REERE TR T ARRTRENR
TorAT > AL E MG USRS A B A (I BR A B - [FIRRF(E

PR S F Ry BB IR « RN - dm AR I R NS L SR B AR R
BORREEL -

TR OB R e AR RE S BRI 2 1 25 1 [0 o 22 e B/ N B R T
HE{EEEA AL - FrA GBI DR RASE 2 e 2 B e
s AR DIEZE o g S0 DL b - BREE SEEHRMURY - BIr3DHEAY > {7l
FESE/ NHAR B ~ BREONIE EREEYRVES & - M HIR Bt RIE ARG IR SF -
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SRR EAA RS2V ERRER AL E - BEEETE N B e TN B MEEE
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DBERETR P2 RERN LR BRI e LT SURERE
Hg L SKERT - FERAE QYIEE T T RER E R R B TE) -
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A, TElEtih ORKELE BRI e FE )
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» Marking and monitoring fZz252 528 |

Argos drifting buoy for a satellite monitoring
AREEERfAges ZiiZE

e

WAEIREE  saREmAR

HARENAR Hpdrostane Langth line 5] |
Il Length line 26 metres Magnet. i
) 25 matres ) ~ B )
Length
oy e
1EEW ™
NGRS 1ERENRR
drifting
buoy
Argos
T Container

(B) BTN © JABURR mFHSAEAS - R - RV S P SRR
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