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Microfauna of Activated Sludge from a Livestock Wastewater Treatment
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JU-HYUN KIM', OSAMU NISHIMURA', HE-QK CHUN’, TAKAHIRO QUCHIYAMA?,
NOBUO CHIBA', KAZUHIRO YAMADA'®, and RYUICHI SUDO'
'Graduate School of Engineering Tohoku University/Aoba 06 Sendai 980-8579, Japan.
*Japan Environment Create Co./Hanabatake 2-10-19 Tsukuba 300-3261, Japan.

Abstract
In order to investigate microfauna in activated sludge treatng livestock wastewater for control
of treatment performance and effluent quality, mixed Hquor of intermittent aeration process
(pilot scale) and extended aeration process (full scale) were examined microscopically during a
year.
The numbers of microanimal species found in activated sludge of intermittent aeration and
extended aeration were 16 sp. and 13 sp, respectively. Observed microanimal species was

very few in comparison with microfauna of other biological wastewater treatment system.
Microfauna in a livestock wastewater treatment system show characteristic and variations in
species composition and density with response to 88 removal, BOD removal and pH variation.
Opercularia coarciate was considered useful indicator of BOD _and T-N removal however
flagellated protozoa was only observed in mixed liquor when the percentage BOD removal was
below 95% and NH,-N was accumulated in the reactor. There was a drastic change in microfauna
which became dominant by Rhizopoda such as Euglvpha sp., Cryptodiffizgia oviformis and Trinema
lineare with the accumulation of effluent NQO,-N. )

These results show microfauna in activated sludge treating livestock wastewater was valuable
as indicators of system perfomance. In addition, it is clear that the indicator organisms observed
in activated sludge treating sewage wastewater is possible 10 be applied 1o livestock wastewater
treatment, in a similar way to their use for the mainanace of rreatment system.

Key words : microfauna, activated sludge, livestock wastewsater, indicator
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(1) Grit chamber P:feed pump
(2) Influent storage tank A:Airlift pump
(3) Reactor B:blower

(4) Treated water storage tank M:mixer
(5) Excess sludge storage tank

Fig. 1 The outline of activated sludge process with intermittent aeration and with extended
aeration used in this study.

Table 1 Operational conditions of activated sludge treatment and influent livestock
wastewater quality during the experimental period

Intermittent Extended
Parameter . X

aeranon acration

» Operational condition
BOD Volumetric loading (kg-m™ +d™*) 0.2 0.4
BOD MLSS loading (kg-kg -d™ ') 0.03 0.03
T-N Volumetric loading (kg'm *+d™") 0.07 0.13
T-N MLSS loading (kg-kg™'-d™ ") 0.01 0.01
Hydraulic retention time (d) 17 30
MLSS (mg*i™%) 7,000 12,000
MLVSS/MLSS 0.8 0.8
» Influent water quality Mean value Min-Max
BOD (mg*1™’) 3,270 950-8, 700
COD (mg-1"") 1,270 460-4, 000
T-N (mg-1"") 1,180 800-1, 900
T-P (mg-1 ') 240 100-1, 200
Alkalinity (mg+{™") 3,380 2, 400-5, 100
EC (mS-cm™’) 7.03 4.1-9.0
pH 8.1 7.5-8.6
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Table 2 The species of protozoa and rotatoria and their frequency of occurrence observed

in activated sludge process

Group Observed species

Extended
aeration

Intermittent
aeration

Mastigophora
Tetramatus tostatus
Oicomonas termo
Trepomonas agilis
Bodo edax

Cercomonas crassicanda

Ewnlosiphon sulcatum
Anisonema truncatum
Sarcodina

Crytodiffiugia oviformis

Trinema lineare

Euvglypha sp.

Arcella vulgais
Ciliata

Vorticella wicrostoma

Opercularia coavciata

Opercularia aseliiocola

Trachelophyllum pusillum

Loxophyllum meleagris

Colpoda sp.
Rotatoria
Rotaria rotatoria

..{_

-

F o+

4o
|
|

-

= ! preseat, ++ . common, =4+

I very common
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Table 3 Examples of microfauna in extended aeration activaied sludge plant

Effluent quality 16-Apr.1998 22-Jun.1998 10-Aug. 1998
Water temp. (C) 20.7 21.1 27.8
BOD (mg-!™") 37 82 140
COD (mg+1™") 180 170 160
T-N (mg-177) 30 160 460
Species and numbers per mgSS of mixed liguor
Tetramitus rostatus 30 70 60
Bodo edax 40
Euglypha sp. 180
Crytodifflugia oviformis 150
Trachelophyllum pusilium 50
Opercularia coarctata 1,260

Table 4 Examples

of microfauna in intermittent aeration activated sludge pilot plant

Effluent quality 16-Apr.1998 22-Jun. 1998 10-Aug. 1998 30-Nov.1998
Water temp. (C) 26.1 26.8 26.4 15.6
BOD (mg-17") 70 07 16 280
COD (mg+7™") 210 89 110 460
T-N (mg-17") 70 66 130 240
Species and numbers per mgSS of mixed tiquor

Tetramilus rostatus 220 320

Cercomonas crassicouda 110

Anisonema truncatum 40

Crytodifflugia oviformis 43¢ 16,400 g, 000
Trinema lineare 50 8, 600 130
Euglypha sp. 110 27,900 7,200
Arcelle vulgaris 50 130

Opercularia coarclata 190 360 £00 60
Trachelophyllum pusillum 150
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Fig. 2 The relationship between the number of Opercularia coarctata and effluent SS
concentration in intermittent aeration activated sludge.
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Fig. 3 The relationship between the number of Opercularia coarciata and effluent BOD
concentration in intermittent aeration activated sludge.
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Fig. 7 Rhizopoda populations in intermittent aeration activated sludge pilot plant
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Table 5 Maximum population of microanimals frequently observed in
intermittent aeration activated sludge pilot plant

Numers per mgSS of

Observed smaller animals . .
mixed liquor

Tetramitus rostatus 350
Cryptodifflugia oviformis 44,000
Trinema lineare &, 300
Euglypha sp. 54, 000
Avcella vulgaris 410
Trachelophyllum pusilium 180
Opercularia coarctata 10, 000
Rolaria rotatoria 180
100,000 .-
80,0001 o
- O
79}
2] 60,000 @]
= .}
B 40,000 Q
2
20,000+
C
~
0 100 130 200 250 300

Effluent NO,-N (mg-1")

Fig. 8 The relationship between Rhizopoda and effluent NO,-N concentarion in intermittent
aeration activated sludge. )
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Concentrations of Phosphorous, Magnesium and Calcium
in Swine Wastewater and Possibility of Removing These
Components through Crystallization
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Abstract In order to confirm the possibility of crystallization of P, Mg and Ca in swine wastewater,
the concentration of P, Mg and Ca in such wastewater was determined by estimation and measurement
of real swine wastewater, and artificial induction of a crystallizing reaction was attempted in swine
wastewater. Based on estimates of the material flow of P, Mg and Ca in the average swine husbandry
system in Japan, the concentrations of P, Mg and Ca in swine wastewater were calculated as 11.3 mmol/
1, 6.2mmol/I and 10.2mmol/!, respectively, when 100% of feces excreted was mixed into urine and
washing water. It was shown that real swine wastewater also includes P, Mg and Ca in high
concentrations, and that a considerable portion of PO.*~, Mg and Ca naturally exist as crystal in swine
wastewater of relatively high pH (7.7-8.7). It was confirmed that artificial crystallization of soluble
PO.", Mg and Ca can be done by adding NaOH to swine wastewater. Moreover, it was clarified that
crystal in swine wastewater does not redissolve if 2 high pH condition is maintained, Crystal can be
removed easily by sedimentation because of its high density. An artificial crystallizing process will
contribute to a scale-free purification system for swine wastewater.

Animal Science Journal 72 (1) : 72-79, 2001
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In most of the swine husbandry in Japan, urine,

feces and the washing water from piggeries are

separated into solid and liquid fractions. The solid
fraction is composted, and utilized as a farmland
fertilizer. The liquid fraction (swine wastewater) is
purified through a treatment process and discharged
into public water bodies such as rivers, lakes and
marshes. Strict standards for discharged livestock
wastewater have been set to prevent eutrophication of
such public water bodies in Japan. Therefore, swine
farms are forced to purify swine wastewater within
very strict limits imposed by law. To do this, saveral
methods for treatment of swine wastewater have besn

investigated, such as an intermittent aeration
process™® ' and methane fermentation plus trickling
filter process'.

However, therc are some reports concerning the

accumulation of scale in swine wastewater treatment
plants® .,
and sometimes causes serious trouble at wastewater
treatment plants”. In addition to PO and NH, i
swine wastewater also contains Mg and Ca®. Under
alkaline conditions, equal moles of Mg, NH,*, and
PO,~ are crystailized, and form magnesium ammoni-
um phosphate (MAP) crystal®, Ca also has poten-
tial for crystallization with PO¢™ . These crystals
are thought to be the main components of the scale in
swine wastewater treatment plants“'. Therefore,
the Mg, Ca and PO causing the crystallization
should be removed in the first step of wastewater
treatment. However, most previous reports focus on
the crystallization of anaerobically digested swine
+19) and there are few reports concerming

Scale accumulates in pipes and pumps,

wastewater
the crystallization of raw swine wastewater in the first
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Table 1. Diet composition for evaluating the quality of pork®
Compositi Dry matter® Content®”
Ingredients m%%s)l ion Ty 8 te - v -
(dry %) (dry %) (dry %)
Corn 47.00 86.5 0.31 0.12 0.03
Grain sorghum (milo) 2100 B6.6 0.20 0.14 0.03
Barley 10.00 88.2 0.38 0.15 0.07
Fish meal (CP>60%) 2.30 9l.4 3.17 0.23 5.29
Soybean meal (CP >45%) 15.00 83.3 0.70 0.36 0.33
Dehydrated alfalfa meal (CP>17%) 2.30 90.7 0.26 0.7¢ 1.29
Calcium carbonate 0.50 99.6 0.01 0.36 38.73
Calcium phosphate, tribasic 1. 10 99.5 18. 47 0.20 31.83
Sodium Chloride 0.38 98.5 0.00 0.13 0.03
Trace mineral premix 0.10 100.0 0.00 0.00 0.00
Vitamin A, D, E premix 010 100.0 0.00 0.00 0.00
Vitamin B premix 0.15 100.0 0.00 0.00 0.00
1-Lisine hydrochloride 0.10 100.0 0.00 0.00 0.00
100. 00

Total

@ “Standard for Evaluating the Quality of Pork in Japan (1992)".

® Composition is indicated in % of air dry matter.

© Cited from “Standard Table of Feed Composition in Japan (1995)".

step of wastewater treatment”. It is thought that
most of these factors for crystallization in raw swine
wastewater can be removed through artificially
crystallizing reactions by oﬁly adjusting the pH of
wastewater, because crystallizing reactions occur
under alkaline condition. To evaluate the potential
for these artificially crystallizing reactions in general,
information on not only PO,* but also Mg and Ca
concentrations in raw swine wastewater from average
swine husbandry systems is required. The concentra-
tions of these components in raw swine wastewater are
thought to be greatly affected by the composition and
amount of diet, the amount of drinking water, the
washing water for cleaning the pig barn, and the
manure collection system, all of which differ greatly
between nations. However, there are only a few
reports on the Mg and Ca concentrations of swine
wastewater in Japan'®,

In the present study, the material flow of P, Mg and
Ca in the average swine husbandry system was first
estimated through calculations to evaluate the concen-

Anim, Sei. J. 72 (1) : 72-79, 200!
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tration of such components in typical Japanese swine
wastewater. Swine wastewater at a piggery of the
National Institutes of Animal Industry (NIAT) and 8§
other piggeries in Japan was then analyzed. Based on
this information, the possibility of artificial crystalliz-
ing reactions in raw swine wasiewater was considered.
Artificial crystallizing reactions were then attempted
in raw swine wastewater from NIAT under high pH
conditions with NaO¥H to confirm that possibility.

Materials and Methods

Estimation of P, Mg and Ca concentration

In order 10 estimate the concentration of P, Mg and
Ca in typical swine wastewater in Japan, the material
flow of P, Mg and Ca in average swine husbandry
systems in Japan was estimated. Material flows were
calculated for a piggery with 3,000 fattening pigs (300
breeding sows), which is the average number of pigs
for a piggery with a wastewater purification plant in
Japan®. The weight of a fattening pig is assumed to
72.5kg, that is the median of the start (30kg) and end
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(115kg) of fattening. The amount of diet was set to
3.74kg/pig/day, which is 1.2 fold”, because many
piggeries in Japan feed approximately 1.1-1.3 fold"
the amount of the standard value. The diet composi-
tion for calculations is based on Standard jfor Evaluat-
ing the Quality of Pork in Japan'® (Table 1). This
diet is widely used as a standard in Japan. Commer-
cial diets for pig have minor differences, but are con-
structed based on that standard. The contents of dry
matter, P, Mg and Ca in each ingredient (Table 1) are
based on Standard Table of Feed Composition in
Japan®. The amounts of drinking water and wash-
ing water for cleaning pig barns are set to 10kg/pig/
day and 20kg/pig/day, respectively'®. Tap water
was assumed for the drinking and washing water, and
the concentrations of P, Mg and Ca in tap water are
0.0mg/I, 6.8mg/l and 16.0mg/l, respectively.
These are actual data obtained at the National Insti-
tute of Animal Industry (NIAI : Ibaraki Prefecture).
The amount of feces (1.9kg/pig/day, dry maiter
25%) and urine (3.5kg/pig/day, dry matter 2%),
and the concentrations of P, Mg and Ca in feces
(2.51%, 0.98%, and 3.15% of dry matter, respective-
ly) and urine (1.55%, 1.20% and 8.55% of dry
matter, respectively) are based on the data reported by
Ogata'®. The ratio of feces mixed into urine and
washing water is greatly affected by the piggery struc-
ture and manure collection s}stcm, making it difficuit
to determine an average mixing ratio. Thus, calcula-
tions were performed in the four cases of 100%, 70%,
50% and 30% of total excreted feces mixed into urine
and washing water. The separation ratio of P, Mg
and Ca into a solid fraction (38.3%, 36.8% and
54.5%) and liquid fraction (61.7%, 63.2% and
45.5%) after solid-liquid separation, and the dry
matter of the solid fraction (25.5%) and liquid frac-
tion (0.7%) are also based on the report of Ogatal®.
In this estimation, it is assumed that pigs consume all
feed and drinking water they are given, and there is no
adsorption of P, Mg and Ca inside the pig barn. The
amounts of absorption of P, Mg and Ca by pig are
calculated as the amounts in diet and drinking water
minus the amounts in feces and urine.

Swine wastewater

Swine wastewater for analysis was collected from a
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NIAI piggery, and 8 other piggeries in Japan
(Kagoshima, Nagasaki, Saga, Okayama and Tochigi
Prefectures). Al piggeries have a solid-liquid sepa-
ration system, and liquid fractions were collected as
swine wastewater. Sampling of NIAT’s wastewater
was done 34 times between Dec. 1999 and Qct. 2000,
3 or 4 times every month.  Analysis of the wastewater
was done within 2 days after sampling. At the other
facilities, sampling was done once between Oct, 1999
and Dec. 1999. Samples were transported under cool
conditions to NIAI immediately after sampling.
Analysis of the wastewater was done within 4 days
after sampling.

Analysis of swine wastewater

Some portions of the PO ~-P, NH,*-N, Mg and Ca
in swine wastewater are thought to be already
crystallized naturally, so the concentrations in not
only the soluble fraction but also the crystallized
fraction were measured. Swine wastewater (10ml)
was centrifuged at 1,500 Xg for 10min, and the super-
natant was analyzed for the concentration in the solu-
ble fraction. To determiue the crystallized fraction,
5N HCl was added to the swine wastewater at a final
concentration of 0.1 N to dissolve the crystal, and the
solution was mixed in a vortex mixer and centrifuged
1500Xg for 10min after standing for 30min. The
supernatant was analyzed for determination of the
soluble plus crystallized fraction. The concentration
of the crystallized fraction was calculated as the differ-
ence of between these amounts. PO -P, NH,*-N,
Mg and Ca were measured using a standard method®,
Total-N and total-P were measured by flow injection
analyzer (Sanuki Industrial), total-N was measured
from the absorbancy at 220 nm under HCI acid condi-
tion after digestion with potassium peroxodisulfate at
140°C, and totai-P was measured from the absorbancy
at 880 nm with molybdenum blue method after diges-
tion with potassium peroxodisulfate at 140°C.

Artificial Crystallization of swine wastewater

Swine wastewater from NIAI was used for the
artificial crystallization experiment. Ten percent
NaOH solution was added to swine wastewater to
adjust pH. Samples were collected 15min after
reaching the preparatory pH, and then NaOH solution
was added to adjust to next pH. The pH was ad-
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Fig. 1. Estimation of P, Mg and Ca flow in an average swine husbandry system in Japan, when 100% of
excreted feces was mixed into urine and washing water.
justed stepwise as follows : 6.6 (start)-7.0~7.4-7.6- All samples were centrifuged at 1,500g for 10min,
7.8-8.0-8.2-8.5-8.9 (end). To evaluate the stability and the supernatant was analyzed for POS™-P,
of crystal, 5N HCI was added to lower the pH 30min =~ NH.*-N, Mg and Ca using the methods described
after adjusting the pH of swine wastewater to 8.5 with above.
NaOH solution. Samples were collected 15 min after . .
reaching the preparatory pH, and HCl solution was Results and Discussion
added to adjust to the next pH. The pH was lowered When 100% excreted feces is mixed into urine and
stepwise as follows : 8.5 (start)-8.0-7.5-7.0-6.5-6.0~  washing water, the material flow of P, Mg and Cain .
5.5 (end). To examine the stability of crystal at pH the average swine husbandry system in Japan was
8.5, the sample was kept at pH 8.5 for 7 days at room estimated to be asin Fig. 1. In this estimation, about
temperature, with periodical addition of NaOH solu- 60%, 88% and 74%, respectively, of the P, Mg, and
tion (approximately 0.5-1.0m/ 10% NaOH solution Ca that are given to pigs in diet and drinking water are
to 1,000 m/ swine wastewater per day) to maintain pH excreted into feces and urine.  The putrition require-
8.5. Samples were collected at 0, 1, 2, 3, and 7 days. ment for pigs was mainly decided based on the energy
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and crude protein requirement of pigs in the above-
mentioned standard”. If the amount of diet (see
Materials and Methods) that is shown in Table 1 was
fed to pigs, the Mg in the diet was in excess of that of
standard, and most of the Mg is thought to be ex-
creted into feces and urine. The amount of P and Ca
in plant food only is insufficient for pigs considering
the absorption efficiency for these elements, so P and
Ca zre generally added to diet (Table 1). However,
a large part of P and Ca are not absorbed and are
thought to be excreted into feces and urine. When
100% excreted feces was mixed into urine and wash-
ing water, approximately 37%, 57% and 34% of the
total P, Mg and Ca used in the pig husbandry system
is fractionated into the liquid fraction (swine
wastewater) after solid-lignid separation. Using
these data, the concentration of P, Mg and Ca in
swine wastewater is calculated to be 11.3 mmol/7 (340
mg/!), 6.2mmol/! (150mg/l) and 10.2mmol/! (410
mg/1}, respectively. In the same way, the concentra-
tions of P, Mg, and Ca in swine wastewater, when
70%, 50% and 30% of excreted feces is mixed into
urine and washing water, are estimated as shown in
Table 2. If the mix ratio of feces into urine and
washing water is decreased, the comcentration of P,
Mg and Ca in swine wastewater will also be decreased.
In any case, with these estimations, it is shown that
swine wastewater contains high concentrations of P,
Mg and Ca. .

To confirm such high concentrations of P, Mg and
Ca, actual raw swine wastewater from a NIAI piggery
were analyzed. As shown in Table 3, raw swine
wastewater from the NIAI piggery contained P (6.3
mmol/1), N (48.7mmol/l}, Mg (5.3 mmol//) aud Ca
(4.7 mmol/1) in high concentrations. Most P and N
in swine wastewater existed as POy~ and NH, 7, but
some had already crystallized naturally.
tendency was observed for Mg and Ca. The mole
ratio between each soluble component (POZ™ : NHL™
:Mg:Ca=1.0:75:09:0.7) thought to be suita-
ble for removing POS”, Mg and Ca from swine
wastewater by crystallization because, for example,
MAP crystal was formed from equal mole of POs",
NH.* and Mg.

The mole ratio of crystallized and soluble form of

The same
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Table 2. Estimations of P, Mg and Ca concen-
trations after solid-liquid separation
(mmol/1)

o o Concentrations in
Ratioof feces mixed into liquid fraction

urine and washilng water

P Mg Ca
100% 1.3 6.2 10.2
70% B.2 4.7 8.0
50% 6.1 3.6 6.6
30% 40 2.6 5.2

Table 3. P, N, Mg and Ca concentrations of
swine wastewater from a NIAI piggery
(mmol/l)
Component.s Mean  op min-max
(N=34)

P Crystallized POJS-P 0.7 0.3 00-1.7
Soluble POS-P 52 10 35-178
Other P 0.4 03 00-10
Total 6.3 1.1 46-7.8
Crystallized NFL*-N 2.2 3.3 0.0 -10.1

N Soiuble NH:"™-N 38.8 141 20.6 -63.8
Other N 7.7 50 00-15.9
Total 48.7 11.0 30.5 -65.0

Mg Crystalized Mg 0.4 05 00-09
Soluble Mg 49 09 32-69
Total 5.3 1.0 34-72

Ca Crystallized Ca L3 07 03-36
Seluble Ca 334 06 22-418
Total 47 0% 31-727

pH 6.7 0.23 6.18-7.16

PO, Mg and Ca in swine wastewater from 8
piggeries in Japan is shown in Fig.2. These swine
wastewater have pH variation between 5.7 and 8.7.
There was a tendency for much of the PO, Mg and
Ca to exist in soluble form in swine wastewater of
relatively low pH (5.7-7.4), but in crystal form in that
of relatively high pH (7.7-8.8). Crystallization of
PO, in sewage occurs conspicuously at high pH (>
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Fig. 3. Concentration change in soluble POQ2-

(@), soluble Mg ([J), and soluble Ca (/A\) in swine
wastewater with increasing pH due to the addition of
10% NaOH solution.

7.0)”, and the almost same phenomenon was also
observed in these swine wastewater. According to
the resuits of estimation and practical measurement of
P (or POS7), Mg and Ca concentration in swine
wastewater, and a tendency that considerable portion
of PO, Mg and Ca naturally exist as crystal in swine
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wastewater of relatively high pH, soluble PO,*~, Mg
and Ca in swine wastewater is thought to be able to
crystallize only at higher pH.

An artificial crystallizing reaction was attempted
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with raw swine wastewater from NIAI by adding
NaOH. As shown in Fig. 3, the concentration of
soluble PO, Mg and Ca in swine wastewater
decreased remarkably with rising pH. This decrease
would be caused by the crystallization of soluble
POy, Mgand Ca. Crystallization of Ca occurred at
a slightly lower pH (7.0-7.6) than crystallization of
Mg (7.4-8.5). If an artificial crystallizing reaction is
introduced in swine wastewater treatment, the stabili-
ty of the crystal will be important. Especially impor-
tant is the influence of pH on redissolution of crystal.
To evaluate this point, the pH of swine wastewater
was lowered by adding HCI, after crystallization at a
high pH (8.5). The concentrations of soluble PO,
Meg and Ca in swine wastewater decreased zt high pH
(8.5), but afterward increased as pH was lowered
(Fig.4). Thisincrease in concentration is thought to
cause the redissolution of the crystal. On the other
hand, if the pH of swine wastewater was kept high
(8.5) after crystallization, low concentrations of solu-
ble PO,”, Mg and Ca were maintained for 7 days
(Fig.3). Thus, there will be no redissolution of crys-
tal in swine wastewater if pH is kept high. Accord-
ing to these résults, if an artificial crystalliiing Teac-
tion is used with swine wastewater, the pH of the
swine wastewater have to be kept high until the sepa-
ration of crystal from the swine wastewater is com-
plete. Swine wastewater that pH is 8.5 thought to
have no bad effect on the biological purification proc-
ess just like the intermitting aeration process or meth-
ane fermentation, and metals and concrete of equip-
ment for purification. Furthermore, standard for
discharged livestock wastewater permit to discharge
the purified water with pH 8.5.

The results of the present study proved the applica-
bility of crystallization of PO™, Mg and Ca in swine
wastewater. Because of the high density of crystal
(for example, the density of MAP is 1.71 g/cm®, ), it
can be removed easily by sedimentation.. If this arti-
ficial crystallization process is incorporated in the first
step of purification of swine wastewater, crystals will
sediment with other organic solids included in the
swine wastewater, This precipitated complex can
then be used for farmiand fertilizer after dehydration
and composting. Moreover, an artificial crystalliza-

Anim. S¢i. J. 72 (1) : 72-79, 2001

tion process will not only enable a scale-free purific-
ation system for swine wastewater just like the inter-
mitting aeration process or methane fermentation plus
tricking filter process, but also decrease the phospho-
rus lcading in such processes.
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DEODORIZING FACILITY FOR COLD DISTRICTS

Naoaki Doshu, Isao Fukumori, Takashi Furuyama, and Minoru Nagawa
(BRAIN)

We developed a rock-wool (RW) deodorizing facility, using a biological deodorizing
method. This facility is able to remove odors generated {rom composting facilities
that are operating even well within cold districts. This method works by passing the
malodorous gas from the composting facility through RW deodorizing material that
has been enhanced with microorganisms, so that the offensive components are
decomposed by the activity of the microorganisms. The newly developed RW
material has a high deodorizing capacity and excellent permeability. Furthermore,
the facility's required installation space is only one quarter that of a soil deodorizing

tacility. /4. G 7B

1. Abstract

This system consists of a deodorizing tank, an air blower and air duct, a sprinkler,
a control panel, and accessory units. We designed the RW deodorizing tank to be
installed half-underground for use in cold districts, and it is enclosed by a windbreak
net to prevent outside cold air from directly contacting the surface of the deodorizing
material. We provided a sprinkler to prevent the RW deodorizing material from
drying, and embedded piping directly in the RW material to keep it from freezing (see
Figs. 1 and 2).
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Fig. 1. Outline of the cold-district-type RW deodorizing facility
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2. Performance

This facility works by accumulating the newly developed RW material in the
deodorizing tank to a height of two to two-and-one-half meters and by passing
malodorous gas through the material from the bottom at an apparent wind speed of
18 to 25 mm/sec or less. The average concentration of ammonia in the gas that is
sent to the Altering material should be 200 ppm or less.

3. Cautions for use

Sufficient water supply needs to be provided by sprinkling or by water circulation,
and the average concentration of ammonia in the gas that is sent to the deodorizing
material shall not exceed 200 ppm.

4. Example of introduction

Figures 3 and 4 show photographs of this system installed in the Iwate Institute
of Animal Industry. The odor generated by this open-type cylindrical composting
facility, which has a diameter of 12 m and a daily material feeding volume of 17 m? is
processed by an RW deodorizing facility with an area of 75 m®

(Written by Naoaki Doshu)

Fig. 2. Test facility installed at the N poultry farm in Hashikami Town, Aomori
Prefecture.

Malodorous gas is absorbed from the composting facility in the building shown on the
right and then processed in the RW deodorizing facilivy shown on the left.
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Fig. 3. RW deodorizing facility installed in the Iwate Institute of Animal Industry.
It is designed to be installed half-underground and has a deodorizing area of 75 m”.

Fig. 4. An underground, open-type, cylindrical composting facility that is sealed by a
tent so that no odor leaks to the outside. Gas is absorbed from the top and then sent
to the deodorizing [acility (the sealed type in the Iwate Institute of Animal Industry).
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23 Paramecium caudatum, @4 Tetrahymena pyriformis, @3 Colpidium campylum, 88 Thuricola kellicotliona, ) Vaginicola annulete,

©8 Pysicola carteri, 19 Carchesium polypinum, B0 Verticells comvellaria, BN Episiylis plicatilis, 89 Campanella umbellaria,

63 Opercularia allensi, B4 Sientor voescli, 8BS Spirostomum leves, 88 Metopus os, 37 Caenomorpha medusula, 88 Halterin grandinella,
BY Strobilidium gyrans, @0 Codonella cratera, W) Chaetospire muileri, 42 Stichotricha aculeato, U3 Aspidisca lynceus,

U4 Euplotes aedsculatus, 45 Stylonychic mylilus
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