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KB B DM LB R AR A RIS B SE K (LRI L B NI B Sa (ALSO:)s) K& Ta b
(PAC) #EITIREE - VIR HEDASA I RO RE 5 AR > 43 R E/K 1 E i (hydraulic
retention time, HRT) 24 ~ 48 ~ 72 hrs 12 ~ 24 hrs - FREMSE S5/ fE K 2 (LE2RE & & (chemical oxygen
demand, COD ) 5450 mg/LB% > PA350 mg/L PACHETT{LERRAR » R EE & /K'E ACOD 137 mg/L ~ SS 35 mg/L ~
HOmEE (ADMD) 176 - #HZCEMSIEAIEHRT 24 hrs JRFR{% » WBJESERE/K 2 COD ~ £ EEEE
(biological oxygen demand, BOD ) ~ SSEADMIZ EFRECH 53 Al £594.2 ~ 98.1 ~ 97.1592.3% » /K& REF
RSB R26.8 ~ 4.69 ~ 3.81 mg/LKe27.4 - MAEFHRTIER £48 72 hrs » B EE/KE EBEEN P - HAE
FOEMTIEARHRT 12 hrs J2H1% > TBEZZEE/K 2 COD ~ BOD ~ SSK ADMIY E IR Al F594.99%
08.896 ~ 97.096 592.9% » /K'E EFE I E RIS B A523.4 ~ 3.00 ~ 3.94 mg/LK225.3 » AzE4s Sar - DMk
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BE > BoKTERE - E0E - RFEHEAERY) - (RITEERREiRE R A5 A a% (20074121
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JEFFEIUR KRS | REBE5RKEEEN TEEERAETE > K2 E(LFEEE (bological
oxygen demand, BOD) ~ {LE2ZE & & (chemical oxygen demand, COD) ~ B %[ (suspended solids, SS) &
H S (American dye manufacturers institute, ADMI) » 257 BIAFE80 ~ 150 ~ 80 me/ K550 L /K AZAE -
FESEi e K 2 B YR 7 SRR B ET - IIBEFER (de Nardi er al, 2008 ) ~ FREVEE R iF S pEHE
(Polprasert et al, 1992, Al-Mutairi et al, 2008, Eremektar et al,, 1999) » B¢EF| A FEI R BRA SR
A (UASB) #E77EHE (Del Nery et al, 2007; de Nardi ef al, 2008; Chavez ef al, 2005) o {LE2R%
(coagulation ) RIIZ WL FEFI A EEE/K (Verma ef al, 2010 ) ~ ZL#&EE/K (Liu ef al, 2010 ) ~ FLZEEL/K (Torres
etal,1997)~ B T3REEK (Rusten et al, 1990) SFREKEIE Z47 - DURESERIZ TTHE(ESE (poly aluminium
chloride, PAC) FEEBHHUR/KFEEEEE (chemical oxygen demand, COD) » & 1000 mg/LAF g%
54% 5 AR & S e B B AORCAUK R BB - (ESaitb Ry - pH{ET SHF TR E AT - BERSEREI%
(2 2001) > DIPACIE SRR BE AL A5 88K - BIE300 mg/LAFCOD EMpRES » 569.2% (Kushwaha et al,
2010) - N BRI /KPS ES » BITAYIHZE (de Nardi eral, 2011) i LELE SN AR S B REK
FERMAREST - E(bf% (ferric chloride) KIGHEET- &) (cation polymer) FRFEMER & EERE/K s » &
pH 4.5 - 5.5 §8 ~ BEEFHIEE1.32 > HEW)1.0 mg/LE » 51 25ER99% LA LAUREK65% 2SS (de Nardi er al,
2011) °
AW9E SR ENRE S HRE KN /KERHE - RS NUTS B2 5B K R RN A T, - ST
FFEUR/KEEE 2 WGBS SR KR, > (R ESESG T &5 -

MR TT A

. WSESESRKAR

BEERRGEEMN s XGRS > fIAMEREREEE KOS KRGS S (ER20
emx =25 em > [EFR0.2 mm) SrEETPIE - WERESREREITE Y% - S E A C A AR
1A CE2RR B LT

HUWS B 28K - S BIIARGEE$E (AL(SO:)s * 14-17H:0, SHOWA Chemicals Co.) K%t (L
( polyaluminium chloride, PAC) #E{T{EE22 B8 - MR EFi{& 7K EpH ~ FZELE (electrical conductivity,
EC)~ COD - SS * ADMIZ - 3{E& DL2 LEEFFEL 1000 mLEE/K ST BN ARG BE$8 % e &4ksa 0~ 100 ~ 350
500 ~ 1000 ~ 2000 mg/L{% > DAFEFEESE200 rpm THUE10 min o A f&EABISERE N0 minfg > 50
S5 R R BATEE T o
LA R SRR 5 e AR

R B RS T R AR B 2 ST S IS (2011) DUGM5IR AR A BN E =5
KZHIFE - ICEM TR R AR EEA WER100 L2 HIRE - IIABIE 2 EGEEMS)E - HRTS
HIEETE B524 ~ 48 K72 hrs > BIAEH 43 B BEREREARIN100 ~ 50 ~ 33.3 L ZHEB=EEAK - HEREN5RE
ERRFRIRAAREL100 L BRBEI AR 2 RaEMD TR - KT SIS EEEE B 12824 hrs. > " HSTHI
HEFT20052100 LZHEESERSK - HADRIERE H4ERNEM SR A — 8 2R EREY) (1Y) - #UB4
TR Z U5 R R Z0E M TR s AR SEOAIAC B S4H 2 V5 RIS % (sludge settling velocity,
SVx) ~ A%, (dissolved oxygen, DO ) ~ JE &R EFERE (mixed liquor suspended solid, MLSS ) ~ fE& M 0%
[E#S (mixed liquor volatile suspended solid, MLVSS )~ 7K & 05 » sFE &L (food to microorganism ratio,
FIM) ~ & (volumetric loading, F/V) K 5 R B FEFEIE (sludge volume index, SVI) » AG43 7R EE/K
EAPERZK 2 pH ~ EC ~ COD ~ BOD ~ SSK ADMIZE &S -
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IV. 30574

FeligE (pH) DABSERMECHIERE (pH 3308 » WTW, Germany ) 5347 » ECLABE R | E 4 (LF 3208 »
WTW, Germany ) 434 - CODLABERARLA# 2% (NIEA W517.50B) 4347 - BODRU/KEE &MY
FE AR E K P TE B RE 2 74 (NIEA W510.54B ) » SSEA103 - 105 °C #2455 (NIEA W210.57A)
HEEE (ADMD S/KFEEERRNTTE— 75/ (NIEA W223.51B) 7347 -
V. &t

FIFH&EET 17 %47 (Statistical Analysis System ; SAS, 1999) » #T&EET 47 » Dl—fE4p M RIZRE

(General Linear Model Procedure ; GLM ) #ETTE 75347 » A AR E IR BT 25 IH0HIE % (Duncan's New

Multiple Range Test) EEERNE B 52 R G /K 91 & R FRAH [H 22 F2 i -

SR T E

I WE SRR KEAE R

984F4 ~ 5H K10 H 1457 HIEREREL T 63506 B 523535 7K pH ~ COD ~ BOD ~ SS9 £57.43 + 047
388250 ~ 188 £120 ~ 107 £83.5 mg/L » MR ERIRE N 2 B EEROKIERUESE - M E GG EER
BRBNG B R KHEROELE » 95106 £ 63.5 « SiE 2 I8 RE /KK E - » K Chen ef al

(2005) P2 A ER 58 AR 5 2 JE B8 /K > HCOD ~ BOD K. ADMIMF-#543 71 B51050 ~ 737 mg/L K194

TRB(RA SR AT R & BB SE 5 B /KK B 40 Chavez et al. (2005) W9t R & 525 F EE/KBOD
COD K SS9 B5500 ~ 7333 52938 me/L » Del Nery e al. (2008) 4372 %5 55 B 52 BE /K COD K2 SS 43 A1l 52504
Fe484 mg/L > KeKist et al.(2009) 53T 2 R & BB 525 B /K 2 BOD 5 CODJERE 43 B E5990 — 2000522373 — 2610
mg/L °

JB& /K R B RAR i H AR K B EHITE B R B KOKE RS ST AR K i m R A YR i T
7 » Metcalf and Eddy (2003) f5H1EE/K2BOD/CODEL{E = 0.5 &£ VIR - MAEYIEHE ] 77 BiT4

(aerobic systems ) 5z BR E a2 7 (anacrobic systems ) —fS I = @ = A #2E /K (CODE 4000 mg/L)

DIFRRBEIET - (R AEEEK (AT ECODIEFA1000 me/L) DUTFREMIEF#HEE (Chan ef al,
2009) » FERBEBUR /KK ERETBR SR B (Chan efal, 2009) @ S ERANEMEEEYIZ SR > DK
EEETTIRZ B EIEA (biomass flocculation) ¥ » HEROK HEFYIERE (SS) JRETMZERE R
Ff& (Leslie Grady er al, 1999) - AWFEFRELER > 18E =5 EE/K 2 BOD/CODELELT £50.49 » CODJE
& 388 me/L > MG EHIBELITFEA YRR -
11 BRSOt

NGS5 R K - IIASL8% MiEasn (ALSOs « 14-17H:0) K& m&E(Lin (PAC) #EfT{LER
BeakBg > SYHTIREEAT%/KEpH ~ EC ~ COD ~ SS ~ ADMISE » BEETHREAHR

FE = BE/K DA B i K 26 T S Lo se - REEH R /KB Z BBEE (EC) BRSEEIKI SR NmHes » pH
ERIFRAE - WEE 2R KA T AU LR AR FE SR8 1000 me/Lig » E @@ (ADMI) &K » 4351530
75 0 R PEEEpHIE B0 (1) AEFERURKEEE S pHERHIH - 7£CODJTIH - ¥SE=R/KIR
PACHF &350 mg/LAS - JEH{Z/KECODEK » 137 me/L » EEFR69.6 % » itfilass REesH LU
Bl 5500 mg/L3E - R /KECODEIE » f167 me/l - EFRF63.0 % (£1) - F£SSHH » 1BEFE
JKIRAIPACETE350 me/L FEH/KESSERE » /25 me/L » ERRZE66.7 % 5 ARIIFREESE100 me/LgEH/K
BESSITAK » 545 mg/l (1) » PRI E/KIR N T a8 Lin R Sa I & AA350 me/Lis - /KE
ZCOD -~ SSEERMEEE » HTETER AN EMERE 25 AEpHE - BALEZREHT ~ ekl
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pHIEARH » EpHERIRCSLAT » JREESCRAE » R INEEEN 2350 mg/LLLE - pHIEREKRS » &
FLCOD K SSEFRBCERA ISR »

R = > 1SS 3 /KEICODAE4S0 mg/LE » PA350 mg/L HYPACIEAE » i {&/KECODAy137
mg/L ~ SSKy35 mg/L ~ ADMIFs176 » FFEBITHURUKERAE - Il - GATHFEBEKHYSEER F105 mL -
BEEZ1%120.32 g - (BRI AL 2 J5RWEER it m B i s R 1R st B -

1. ¥R K L R AR -

Fig. 1. Chemical coagulation of wastewater from duck slaughterhouse.

# 1. REEEIS BB KE T e E R

Table 1. Effect of coagulants on the water quality and sludge production of wastewater from duck

slaughterhouse
Treatment EC* pH COD SS ADMI  Dry weight  Sludge
mS/cm — mg/L mg/L — g/L ml/L
Wastewater 0.66 7.19 451 75 347 - -
PAC, mg/L
0 0.65 7.22 395 80 436 0.05 0.7
100 0.68 7.16 216 35 246 0.14 42.0
350 0.75 6.86 137 35 176 0.32 105.0
500 0.80 6.98 170 25 120 0.36 110.0
1000 0.99 5.98 469 75 30 0.13 0.1
2000 1.65 4.02 411 90 309 0.03 1.0
Al(SOy)3, mg/L
0 0.65 7.16 376 75 491 0.09 0.6
100 0.66 6.24 319 45 191 0.12 7.0
350 0.68 6.20 213 45 151 0.16 30.0
500 0.70 6.18 167 55 105 0.24 34.0
1000 0.87 4.47 219 70 75 0.28 40.0
2000 1.22 4.15 245 105 92 0.31 30.0

EC: Electrical Conductivity, COD: Chemical oxygen demand,.
SS: Suspended solids, ADMI: American dye manufacturers institute.
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1. £EYpReE
() RSN AR BN B S R K IR E S
W& B =2 g /Kt B AR & S RO Ry 18.7 £ 2.8°C - WRBSE B /K DASH IR R LA 7 i P S R TN 22

EESEAIR 2 Fron » B/K SRR 2 SV3o BrEGURBEH HRT 12 hrs 4H3F45 306 mL/L 4b > Hég
SHHPHERS 200 mL/L > #ERFESTR RS ADE ST 2.64 - 3.49 mg/L Z[H ~ MLSS 4172 1289 -
1814 mg/L Z [5~F/M 71 0.08 - 0.54 kg BODs/kg MLVSS-d 2 [l ~#E R EHE > SVI /14 54.8 Z 57.1 ml/g
> R HRT 12 K2 24 hrs 2 SVI By 164 K 77.6 » SHLRELHEEREE > F/V HE/K 15
BN FRAR - ZK IS BRR%RE 24 ~ 48 K2 72 hrs B2 12 ~ 24 hrs 23515 0.27 ~ 0.13 ~ 0.09 BODs/m’-d &
0.53 ~ 0.27 kg BODs/m™-d (55 2) o —UEAEEM 5 AR 2 SV IELREF 20% - 30% ~ & EESN
71 - 3 mg/L Z [ ~MLSS FEFRIAE 1000 - 3000 mg/L 2 5]~ F/M JEF 72 0.2 - 0.4 kg BODs/kg MLVSS-d
2~ SVIFEA A 50 - 150 mL/g [ ~ F/V FE/ A 0.4 - 0.8 kg BODym’-d [ (EXF5 » 1995 : B3l
AT > 2009) » ARetBa R A RIS E SER/K 2 AHYIREIRK > HE8L SV ~ BILE « B SERERS
TEBTEFEIR SR ES RN R R R R 2 5 e AR A -

% 2. WS EROK Bt S M5 e AR B R 28
Table 2. The operation parameters of batch and continuous activated sludge processes (ASP) for slaughter

house wastewater of ducks

Batch ASP Continuous ASP

HRT (hrs) 24 48 72 12 24
SV3o (mg/L) 173+17.3 148+ 133 147 £19.0 306 + 144 104 +30.1
DO (mg/L) 342+0.68 3.49+0.63 3.46 +0.60 2.64+0.70 2.94 +0.64
MLSS (mg/L) 1814 £ 136 1706 £ 217 1694 +£217 1300 £ 69 1289 + 149
MLVSS (mg/L) 1289 + 87 1233+ 96 1181 +£99 981 + 84 886 + 84
F/M (kg BODs/kg MLVSS-d) 0.21+0.06 0.11+0.03 0.08 £ 0.02 0.54 +0.15 0.30 = 0.09
SVI (mL/g) 54.8 £10.1 56.7+11.6 57.1£9.71 164 +£81.7 77.6 +£19.8
F/V(kg BODs/m’-d) 0.27+0.08 0.13+0.04 0.09 = 0.03 0.53+0.16 0.27 +0.08

HRT: Hydraulic retention time, SV3q: Settling velocity, DO: Dissolved oxygen,
MLSS: Mixed liquor suspended solid, MLVSS: Mixed liquor volatile suspended solid,
F/M: Food to microorganism ratio, SVI: Sludge volume index, F/V: Volumetric loading.

The data are given as mean + SD.

(i) HERELHERE M5 AR TG B SE /K 2 IR R AR KRCR /KK

WE B 5 /KR Rt R G f S M5 RV AR B 7K BRI 93 1 £ 24 ~ 48 72 hesB112 ~ 24 hrs »
KRR {%7K'E 2 COD ~ BOD ~ SSKADMISEEZERNISE = FEEK (P<0.05) « #EREHEGNRIENSE
SRR FRNE R SE K > B MR AIFES > WBEESEIREE/K 2 pH ~ EC ~ COD ~ BOD ~ SSEADMIST I ET.21 ~
0.67 mS/em ~ 461 mg/L ~ 246 mg/L ~ 131 mg/L K354 » LK BEIAE 7K I {7 B0 524 hrs BLEE TR iR T /K 742
BAFERET12 hrs¥#COD ~ BOD ~ SSEADMZ ZBRr#453 711 £594.2% ~ 98.1% ~ 97.1% 5 92.396E194.99 ~ 98.8
9% ~ 97.096292.9% » MEHISEES5HE526.8 ~ 4.69 ~ 3.81 mg/L}%27.48323.4 ~ 3.00 ~ 3.94 mg/L}z25.3 « #t2X
B K SIS RA24 ~ 48 K272 hrsHHHAE F pR FH /K T2 BEHF R 12 hrs ~ 24 hrs HEROK /KB R g2
5 HERFEBITRORKEE « 3% (2011) MARIOEM5RETE KIS EIFE24 s A AR
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SERE/KZCOD ~ BOD ~ SS R H Bt 7 RERECERITHI £590.9% ~ 98.9% ~ 94.8% F(55.3% > B RUEMES
TRERKINE R 12 INEF - R AR S2EEZKZCOD ~ BOD ~ SSKEGEE 7 AFREER 751 792.3
% ~ 98.8% ~ 97.9% 5:70.7% > Chen er al. (2005) FIRIEIETESLEMEIR RIAS I 2R B EERK -
$#COD ~ BOD ~ SSADMIF] 43 7l ZFRr949%6 ~ 91% ~ 86% [e84%% » HABEST A FsTL ~ 29 ~ 43 mg/LJe47
AR Z R B E ME 5 e A BN B 2 K Z B B MR R R B /KR H 8 MO

HEREEFEHRT 24 ~ 48J%72 hrsBLEGURERIEHRT 12 ~ 24 hrs Z HERCKEREECOD ~ BOD ~ SSK&ADMI
WS (£3)  HFFEAERORUKEE - I - IS A Rt SRR 52 B K BRIt TR 2
HRT %524 hrs ; R b FHR TR Ky 12 hrs - DA/ Nz EERE A B T ] PR R pOA o ARAATHR
B e EM SRR B A AR (FIM) » 4R HRT 2 an UE I B A KRB & -

% 3. ISE KA R GRS M 5 R B 2 R KE R

Table 3. The properties of effluents from batch and continuous ASP for wastewater from duck slaughter house

Influent Effluent of batch ASP Effluent of continuous ASP
HRT' (hrs) 24 48 72 12 24
pH 7.21+£042* 7.11+£043* 7.17+0.38* 7.21+£037° 7.18+0.35* 7.35+0.52%

EC2(mS/cm)  0.67+0.04° 0.67+0.02° 0.69+0.03" 0.72+0.03* 0.68+0.02* 0.70 +0.02%
COD? (mg/L) 461+ 163" 268+14.3° 243+13.6° 333+17.8° 234144 226+154°
BOD? (mg/L) 246 +82.5" 4.69+5.08 3.50+231° 425+184° 3.00+1.75° 2.88+1.20°
SS? (mg/L) 131+£58.9° 381+2.17° 475+1.53°  7.63+2.34° 3.94+1.69° 3.94+129°

ADMP (—) 354+ 119° 27.4+14.0° 26.0+14.6° 262+981° 253+152° 25.6+5.22°

! same as table 2, 2 same as table 1; BOD: Biochemical oxgen demand.
The data are given as mean + SD.

25¢ Means within the same row without common superscripts differ significantly (P <0.05)

F& e R K I B S s2 e A RIZK E SR - AWTFEaE RS/ N RE 5235 2 [R 587K > HBOD &
CODJREE 73 75188 5388 mg/L » BOD/CODEL{E&Y 55049 » i & 4F A LR EE - W =258 KPRt Z0 el
UG T AR ELR - &OKIME R4 hrsB12 hrs IR - HFKZCOD ~ BOD ~ SS K ADMI
ERFEBRTTIOMUKEEE Z G - ISR S SR K i R AU RGOS M5 TR A B - WSFE 2B K
AL - BT ST RORKEREE - (ERERESEREN G SRR - WNSEEA - FEEAR
% 275 RERHUK Z pHERRERZ - 8OF THEELEDREETE - FRIFAMERC 250 S B %
i -
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Abstract

Chemical coagulation with aluminum sulfate and poly aluminum chloride (PAC) and the biological
treatment with batch and continuous activated sludge processes (ASP) were applied to treat the wastewater
from a duck dressing plant in this study. The hydraulic retention time (HRT) of batch and continuous ASP
were 24, 48 and 72 hrs and 12 and 24 hrs, respectively. The results showed when wastewater with 450 mg/L
of COD was coagulated with 350 mg/L of PAC, the COD, SS and ADMI in the effluents were 137 , 35
mg/L and 176, respectively. The COD, BOD, SS and ADMI removal rate of batch ASP (HRT 24 hrs) were
94.2%, 98.1%, 97.1% and 92.3%, respectively. The COD, BOD, SS and ADMI of the effluent were 26.8, 4.69,
3.81 mg/L, and 27.4, respectively. There was no difference on the quality of treated water among the batch
ASP with HRT 24, 48 and 72 hrs. The COD, BOD, SS and ADMI removal rate of continuous ASP (HRT 12
hrs) were 94.9%, 98.8%, 97.0% and 92.9%, respectively. The COD, BOD, SS and ADMI in the effluent were
23.4, 3.00, 3.94 mg/L, and 25.4, respectively. The results of this study showed that both the chemical
coagulation processes and the biological processes could be applied to treat the wastewater from duck

slaughter house.

Key words: Slaughterhouse, Wastewater, Activated sludge process, Coagulation.
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