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Performance of ABC System Treating Food Processing Waste
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ABC (Anaerobic Bio Contact) System is a new anaerobic treatment system for high strength
organic wastewater and produces methane simultaneously.

Shinko-Pfaudler has received six orders of ABC System plant, four of them are under ope-
ration and the rest two are under construction.

This is the report for the ABC System which has been applied to the food processing waste-
water treatment. The wastewater contains the hydrocarbon, protein and other solids
generated from the boiling process of soybeans mainly.

This ABC System was constructed in order to reduce the increasing organic load to the
existing activated sludge plant followed by the expansion of the factory.

After 75 days acclimation ABC System works satisfactorily, including the activated sludge
process.

ABC System combined with activated sludge treatment process has the following advantages
in operation.

Production of methane gas as fuel for the factory.

Reducing the total operating cost by 3694 of existing wastewater treatment plant.

Less sludge generation of 259 of existing wastewater treatment plant. !
Easy and stable operation of existing activated sludge process by installing the ABC
System.
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Table 1 Quality of wastewater and treated water (Design)

) Wastewater ! Treated water
Quality " Conditioning | _AB Activated
! tank Reactor sludge process
pH  — 5~6 ' 7.2~7.8| 5.8~8.6
SS  mg 00 400 20 y
N~ e Ave. 4 000 \77 -
BOD me/€ | Ma 5000 | 600 20

1) Before installing ABC system

Activated sludge
treatment
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Coagulation

treatment Treated water
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2) After installing ABC system

Activated sludge
treatment

[ ABC system l
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Fig.1 Diagram of wastewater treatment process
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EH 1 ABCYA7LIME
Photo.1 Outward of ABC system

ABC v 27 rBANIBIUCBEABOUE 7T —D 71
o I XANY T 7 2B 1IRCKRT. ABC ¥ X7 LEAR]
DIEWHBRAT T, BHRADEEETOD - %E LUl
HER TN LL, FBETHHEROLSIT S HCRE
FEL, MEORE(EELRBROKEENAKE RHETH
2 fCo

INDBOREARRTHZ LML T, BRITEHEHRIT
£E 5 BEK T OB BRSNS AT 5B E U TE o
BESR LB 2 A BN R U n s IR B N A= Bt TR i
hRET A0, ABCY A7 ADBAYE - ko

T DO BKEEER 400 m3/d TH 52, ABC¥
27 M AT HEE KSR 300 m3/d & L, Y ol00
m3/d IZFERBSH 2 RFIH 5 5 b 1 RINCHEBERA LG
PEFBREIC & D RS % HEtH A Lo ABCY R 7T &
DUFKIZ, D o 1 RIIOBESE L D ETEBRAE X
Nho £ 4 OFEMBIEAEKITES S WEELBER,
BOD 20 mg/¢ LIFTHAE I NS,

1. 2 ABCYRTFALRBRE

BEKBSR O 7 v — v~ P2 E 2RI T,

ABC v27 10D HilE 75 AB V7 7 %~ (Anae-
robic Bio-Reactor) i, #5752 F v 7 A F 4 7 HFTHE
L 7 B EARIRSYE C F oRkEeE, BEREHR L —HEERE
FHREHMAEG LIRSS TH %,

BOKITTERMEK S IEA I N, BECSUTEEY ~X
HRMLTC pH#FAZLL, KK LY B L%, ABY 7
JR—EBMOF 4 ATV ¥ a2~ 2 —bAL, LEAKKC
THESMEE & B35, ABY 7 7 % — E#ici, &Kt
F7RH Y, HEKINAEAIKIE, V-V R I EET—
R ALK & U CRBERE B IRALE BRI R I D BB
NIZAB Y 7 7 2 —DPEBKE LT, @R _EEREORE
B & B DB A — B HmRNT2EBE % b2

AB V772 -POERKIE XS °C THYH, AR
7K OKIg20~35 °C) 1%, BASCHAER CAOHEDKD & DB [
L, BRI L BMBEHEEEAEIIALD Y 27 2 LT
BHo HEMDOBEE)HIEREA & 3 BT R T 1FoKTOaH
Wk, A7 4 TAAEBEFEEINAFESERE BT &
X 80~85 % MarfE s AR CHy, CO2 s L O—
WEFEE AT E N5,

FLk 7 243, Btk FE &2 000~3 000 ppm &5 4 % 72,
IR TR X NI & T AR VE — LRI NS IR
Nt RiE, BRAA 7 TREEXN, THERNOEET R

B 2 R HEtkr
Table 2 ABC System specification

Instrument Specification | Unit
Volume 267m?
AB Reactor 1 0 mme < 6 400mmWD x 7 300 mmH |
Surge tank 2 200 mm¢ X 2 200 mmH 1
Heat exchanger | 700 mmW X2 500 mmL X1 535mmH ‘ 1
Desulfurizing -
tower 1 050 mm¢ X 2 000 mmH 2
S . I
Gas tank Volume 100m 1
5 720 mm¢ X 4 000 mmH
3
NaOH tank Volume 9.0m 1
1 900 mm¢ X 3 700 mmH
Feed pump 0.27 m3/min < 35 mAqg X 7.5 kW 1
Recycle pump 1.35 m3/min X 26 mAq x<15kW 1
NaOH pump 360 cc/min X 50 mAq < 0.2 kW 1
Sludge pump 0.15m3/min % 10 mAqx 1.5 kW 1

Complex organic molecules:
Fats
Proteins
Carbohydrates

Exocellular enzymatic hydrolysis

‘ {Acid forming bacteria)

Less complex organics
subunits

Acid forming bacteria

Bacterial
cells

|

Volatile fatty acids
CO2 + H:

‘ Other products—l

Methane forming bacteria

Bacterial
cells

CHs + CO2
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Fig. 3 Sequential anaerobic biodegradation of a complex

wastewater

+ ZFCHFHEIN D
T E2RICRT, T/ABC YR 7 20N E%
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FEALRFFEITL, LTO@EY TH Lo

(1) EKE 300 m3/d
2) Fokamusrs

TOD 7300 mg/¢

BOD &K 5000mg/¢ 5 4000 mg/e
(8 ABV 7 7 X%~

JKiR 37 °C

=¥ TOD 10 kg/m3-d

BOD 5.0 kg/m3.d
#EAs BOD 1200 kg/d
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Frhz TOD 80 % 5 3

BOD 8 % ER

(4) Fetkr =z .
Feth: 7 28 876 Nm3/d 2
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1. 4 BEER %

5 4 R YIS EERh ). > OIIER: :
HA R, 19864 3 A 2 b kBl L, &
Ferk o g, WIOKE, AEKHHER °
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Wastewater flow rate (mt'd)

BOD @4 %@ LT 500 mg/e 1)
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B R &S FEHIM CEIESEE A K 2 e,
AT FEKES300 m3/d A3 L -1,
AKIEBIZAD, 6 H EahHEECE
5> TWb, FEKE—E(300~310 m3/d)ic & pehdo b F
£ RENE, IFFECEB LT WA, ZHIEFKOGEY
BENARIR U BRICAEERBC LI VBB T LD E2 5
NDo 22y HABEX, FMEY — KEARCY L5280
~85 % LEBBETH D,

7TAEW D BOD Aff7.24 kg/m3.d (BOD Efits
1 570 kg/d : &k o 130 %) OBCIZ, WEEK O
BODMBENSL - =R 5 - 72y, DIRIEFRC#HE
Lico WBUKO ERBROWEBE v vz 7 A R4, ETFiBHE
LB e~ 7 %I Uiht, & ORBEORE v LT,
ARVERECRESEZ 5L DT\, 2O 2L, F
DO T AFEER, MBABODEE, THEBOBE L
WENLELNTH Do BKDERRECK L COEKDLE
B/ N & <, TEMEBIEAIE DM TRE U 7B 4 WHE
ELTWhH,
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Fig. 4 Start-up operation data
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= ©—0TOD oV v versus BOD removed
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N BOD Load
0 2 4 6 8§ 1012 14 16
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Table 3 Comparison of BOD load between activated sludge process
and ABC, activated sludge combined process

2. 1 /E'l‘éﬁiﬁﬂﬂ@fﬁ{b ABC, activated sludge

EUTS BB L, fkomE Y u - Bge oo Activated shudge process - onfined process
DI 7 v~ DEEE, BODREET% L L - BOD load 1600 kg/d (1.00) 580kg/d (0.363)
DN, WIRTH D, (FA20MBE7 v — 1281 i(400m3/d X 4000 mg/¢ X \I(From AB reactor

. N8 — 300 m3/d x 4 000 mg/¢ X
DED) 1078 =1600kg/d ) (1--0.85) x 103 180kg/d

D, TEHTEEAER MO B O D AR, . s “;@ 3

- t t

1600 kg/d /5580 kg/d & 63.8 % 4 B = FLELHE 100 md/d 4 000 g€ <
DRNBRIEIRIC & 5 2252 U 7o AMEEE S i X 5 & 107%=400 kg/d----@
5 I8 o oo O+ @=380ke/d
2 2 EE%E@%?)M _ N BOD- |  1.28kg/med | 046kg/mdsd

ﬁﬂ%{ﬁ‘ﬁfﬁﬂﬁ@ﬁ%ﬂjﬁ% (P2 EEERDOME volumlt(a)t;éc |11 600 kg/d--(Aeration tank\| /580 kg/d-+(Aeration tank
F£<> MLSS BEEDOKERD) Dl FEHE EIHMN | volume 624 m3 / Tank X ) (volume 624 m3/Tank X 2 )
Bolze LOBULENBDBABC Y X7 LEAR, BIR \2Tanks) =1.28 kg/m?3+d Tanks) =0.46 kg/m?3+d
L7 & 3 I REBEEREC & 2307 5T ABCUE '
IR LI KE CIEMEB BB R A X h 5
DT, FFEICHIBIRITIE 5 Foo F b RFIDEN: B 4 R REBFROBEED K
BREMAIIC >N TLABC ¥ 2 7 nBAKI, Table 4 Comparison of excess sludge production between activated
B ABEK R U 7m DT X h s U s sludge process and ABC, activated sludge combined process

Z7Z BIPZRL: ] P Z T
EESRSNT OB, COC LI, MEREOE S, Proces  Activared sludge process | [0 aqfivared, sludge
LD oCB, ABC v R 7 A OEESHIZ Excess 835.8kg/d | 222.6kg/d
DNTIE, EMBED L 5 DO, MLSSygs sludge ‘ (actual result) (estimate value)
B L OREBIREDOEIL BN KAWL 0E production | Excess sludge ; ! Excess anaerobic sludge ;
<, HERECIABEDTENE — AR L | 0.525 kg/kg BOD removed | 0.05 kg/kg BOD removed |
TRTE, BRMICIIEKRKE S H R FEAEDER L ' - Excess aerobic sludge ; .
T CEEAERE TS B, 400m3/dx (4 000—20)\ 0.3 kg/kg BOD removed
SE ' /€1073 % 0.525

2. /\3 REFROERIL (n:gggs 8 ke/d e Anaerobic sludge

WERDRFNBIRO T & (D L HADO KRG o000k SMm%gﬁwywm
BORLERE WL 120NE 4R TH 5. | e

- B TR P [/ o W[ 75 % ‘ Aerobic slud

T D RENEERIL, RO T T . 100 s /d ¢ (4 000--20)

NToDH, ZhEFERELCEET v=v /2 | /dx (600—20)x1072 x0.3

WBZ ENbhD, KEVERIZNIK, BEERANAT X ‘ ‘| mg/€x 1073 X 0.3 +300m3
|
I

=171.6kg/d
A TERIEAE CHEEL TV, Gy L
2. 4 X2 UHROBEWDIA
BERKAMBEBOZZEAL L & i A 2 ¥ 7 ZAMER XN
Ho FELRILFEIAE 876 Nm3/d( # £ v 77 REET0 %) T IRCEh, ABCyR7FrBARLAT v=v/ax
B0, APERL T2 BEEHAR C 643 ¢/d it /L4 OB, Fdr 2o BEMFHMEAL 49T 87 740 [/d
BLDTHD, —31745 M/d=55995 [/d /b, KigaSIREGEE 7z

2.5 Zy=v3RX OB 5> TWb,

ABC ¥ R7n HEARBRICEEERSY DAY o, F 28 Hi T BEYNBOET, BHEIKRELCOIFAD & Z
2, BFEHRFHEE LTo 7 vy=v 7 ax P EBAL TR ARSI 2 RFFEE L THD 420 THHSH% 1 R E
BB, 7v=v7 2R EREAES KRR, i, XSEBBYIRE b,
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Process

Activated sludge process

ABC, activated sludge
combined process

| Electric power consumption

2010 kWh/d=3¥34 970/d

1937kWh/d=333700/d

i ¥ 17.4/kWh
i Desulfurizing agent ¥ 150/kg — 5.2kg/d=¥ 780/d
i Steam ¥ 4.5/kg — 733kg/d=¥ 3300/d
Biological : Urea ¥ 84/kg 20.7kg/d=%¥ 1740/d —
FeClg ¥ 28/kg 152kg/d=3 4260/d 50 kg/d=3%¥ 1400/d
treatment Anti-foaming agent ¥1100/kg 2.1kg/d=3%¥ 2310/d 2.1kg/d=3 2310/d
T
‘ NaOH ¥ 135/kg — 90 kg/d=%¥12150/d
| . .
! Heavy oil (Eallfr)latlon grgomspér/oéiuced N 643 £/d— A 33 440/d
Total (1) ¥43 280/d 3220 200/d
! Electric power cousumption . - .
¥ 17.4/kWh 101kWh=3% 1760/d ‘ 34kWh/d=%¥ 590/d
=5 % Sludge | FeCls ¥ 28/kg 25kg/d=¥ 700/d  6.6kg/d=¥ 185/d
Sy aA Dl ‘ Coagulant aid ¥ 850/kg 20.9kg/d=%17 770/d 5.6kg/d=%¥ 4760/d
Table 5 treatment ! Waste oil ¥ 55/¢ 158 g/d=3¥ 8690/d ‘ 42 ¢/d=%¥ 2310/d
Comparison of operating . Sludge disposal ¥7 400/m? 21m3/d=¥15540/d  0.5m?/d=¥ 3700/d
cost between activated —m - e
sludge process and ABC, Total @) ; ¥44 460/d ¥11545/d
activated sludge combined i ¥87740/d | 331 745/d
process Total W+@ | (1.00) | (0. 362)
RFEE, HERELR 5 TW5H2, ZIBKBREOH ABCYA7 L BAIR LD T v=7 2 X} DIEREDOH)

FHRWEMBRO ZNDMI0 %EEbNTEY, 2D
BKBOEERS T THPCEN 2D I2DTH S,
MRl R o REmBLIE, WY - X IZABY 72 £
— AOTo pH @R FHEINS,
L 3 U
Bl E, AttoBizEEE b ARERIC )T TOERMER Y
WAL T &7, B TOYIEL LD Q.57 ) K
L, REGSIHFCEBRIN TIN5,

Fofhic,

i %,

FY=Y 72 R FPEEENTNRWENEBRED
BFHMERIC X 2 WE O LB LB EHOR S X LT
b, 2—FOFWFHiEWZWT W5,
SHBULMEBAFEEEL 720 ~7 » 7L THEINER %
T\, ABCYR7LD—BOHZELXXY /21

¥k, ABCYR7 nid, 1985EEBERE T IV F — &
FELT, GHEABRIFEASIVEZ AN
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