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W OE: LA BERSG A EARAFRATF, K SCOD R JE-F 31825 % 60 000 mg/L,
RRRETIAEL H 4 000 mg/L, Bk R E -T2 H 1 300 mg/L, RAKB/CAELA 0.134, KT A 4L
PEYOER 2 EVCR A F LA TE AT IR A A R KSR AR SRR 5 ST —Fenton BAL—vk BL—
CSTR— M A SBRAA T LA Lt A7 40 22 B afaf b g A2 o = A W) R A A B A HAT R =, 4
REW, EREBATEMHT,ZAE L BKSCOD. AR . BB BOD, # F 3 5 5 %) 4 353.28.6
Fo 83 mg/L, ¥k B T (F & i k75 AR A ) (GB 18596—2001) 89 % K, & K =M R Tk
95.8%, 3 e D R Bt A2 P F A B A, L CH, 4% 4 58.9%.
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Whole Process of Duck Breeding Wastewater Treatment and Resource
Recovery in Bench-scale Test
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Abstract: The average concentrations of SCOD, ammonia nitrogen and total phosphorus in the
wastewater from a duck farm in Shandong Province were about 60 000 mg/L., 4 000 mg/L. and 1 300 mg/L.
The bio-degradability of the wastewater was poor because of low B/C ratio (0.134), and it was difficult to
be treated with conventional biological processes. According to the characteristics of the wastewater, the
combined process of coagulation—precipitation, Fenton oxidation, stripping, CSTR and two-stage SBR was
employed to treat the wastewater. In addition, the ammonia nitrogen and biogas generated in the treatment
process were recovered. Under the optimal operating conditions, the average SCOD, ammonia nitrogen,
total phosphorus and BOD; in the effluent from the combined process were 353 mg/L, 28 mg/L, 6 mg/L
and 83 mg/L, respectively, which all met the limits specified in the Discharge Standard of Pollutants for
Livestock and Pouliry Breeding (GB 18596-2001). The recovery rate of ammonia nitrogen reached 95.8%,
and the biogas produced in the anaerobic process could be recovered, in which the content of CH, was

58.9%.

HE4TH: BEXREARFEESZBMAE(51978233); HmEETEESZBTIR (2020M680844)
BEEE: =HE E-mail: xkli312@163.com

« 01 -



%394 %94

OE 4 K HE oK

www. cnww1985. com

Key words:

duck breeding wastewater;

resource recovery

EERBEEKFETAHEBIRT FRANE
il iRDR} AR S TS e W T, H AR S = i g
Ui B E B IR R /K 5 COD (i SS R A —
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WS RV A AN IR 50% 1A IL R B 5 4R
DU A 11 AR B M) FH 84 Bt o S 288 o e aed
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Tab.1 Quality of duck breeding wastewater and

discharge standards

5 A %ﬁ%r‘iﬁ:{iﬁ&ﬂ ﬁlf)ﬁt%fﬁ/ re—
(mg-L™") (mg-L™")
SCOD | 60 000+2 000 400 IR IR AL
A 4 000+200 80 7 PR H e ik
S 1 300+50 8.0 FHE bk
BOD, | 8000+100 150 e ek
Ss 6 0001 000 200 [ §iiev
VSS 2 300200 — R

1.2 IZRERLEESE

TG 7 7K 28 L VR BE DT TE — Fenton S AL — W3 13
PR S, #E N CSTR Vg, SRR DR 4 H K ik A
SBR Vi #ir o T AR WE 1R

Tl Pk

Y

kbR HET
—— {k{ P {LR .
sB <
i 38 St
E1 RERSEkANERRE

Fig.1 Flow chart of duck breeding wastewater treatment

process

CSTR J I i Fl SBR 2 7 i 5 A 25 kA AL 3% 26
M. CSTR BN #% SRR 2.5 L, A R
1.5 L, R IR L R ORI B R (35+2) °C, pH FE il
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W CSTR S # 4 KA HRFERE P 7K 50 mL, H K78
4 CHIE T RAEFRE . IREL IR e 21751, 8
3l SBR KWW g , 4 K AL FR IR K 7K 600 ml., Hi—
BRA4>HE KSR TR AERY CSTR F g £ K, — 3843
KK AT R
1.3 TikREM

ARG R REET AL KA
CSTR [ I e 4% 715 Ve 2R IR S BT 10, o g i
FRUARFRIR) 1/3 5 SBR | N # Fi5 Je R FH — it 5
Jé, MLSS >4 (20 000+100) mg/L, MLVSS k(11 500+
100) mg/L, MLVSS/MLSS 47 0. 575, /5 )2 v s A1 3 4
Y172,
2 ZR53%®
2.1 JBEEITLIE—Fenton &L —Rx B 7 &b 18 43 #7

TR EEDUTE B0 R JH NaOH 373 pH, DL =51k
BRAE TR SR VN s R I A o B E ) o il pH=
8. = SR H AN N 80 mg/L . RN B e B hn 4
6 mg/L. SLHEEA R TREEH B SCOD A L AL
BRI BRZ 0 10% 7. 7% F187. 9%,

Fenton & fb ¥ 70 : 5K JH HC1 B 47 pH. #4il pH=
3 H0, 44 30 mmol/L  H,0, 5 Fe* B ke iy
2:1, SEESE K], Fenton ALK BE X SCOD . &
AR BRSO 15. 5% 14, 2% F1 18. 5%,
It HAEE 2Bk 47. 9% MG .

W58 T Ah 3 BT - A A R AT Y Rk
I T 550 mag/L B 45 AN 23 X6 DR 48031 Ak S g 7= A= 4100 il
YER o WIS INE A W 4RI 33 2 17, 4 e pHL A Ik 32
Bynr A e m sl A B . i pH=11 5 7 it B
Jy 45 °C W R 1] 24 120 min S EE A 1600, 7]
EBR87% M A . FHH 1. 84 mol/L FFR B R %k i
2T I, 2 R PSR T LLIR $1] 95. 8%
2.2 [RECSTRBTHH
2.2.1 SRTX}SCOD Z= BB 15

P51 BN 2% N pH N 7. 5~8. 5, IR 48 25 BLIA f
(SCOD) 4 0. 33 kg/(m?-d) , V5 I 45 4 A [] (SRT) 43
4 45.30.20 d, % £ SRT X SCOD 2 [RR4 H 1 5%
Wi, 45 A& 2 i o AT LA L, Bl IR 4 ) i
17,4 SCOD W LR i & s FRaoE . i,
R T EARE [E 5 /Y SRT, IR A R G A KA EHEH —
FERFRR A i, S HE R KT RUE i KRR
X} SCOD 19 2 B 280 S 55 2 Bifi 25 BsF () 18 B o
HHEH S A K TR, BRSO TR

E. FasEisfTIEl, 24 SRT M 30 d A, CSTR JZ b 4%
X SCOD ) L bR , AT RE 72 59% i A7, H S
SRT J 45 d A L, WESRE =5 1 22 BR o s 17 L F
R . M SRT 30 d 4224 20 d B, SCOD 2 R 1
W LIRS AR i SRT TS84
T R T KK R B S I SO0 AR A
SRT /30 d 551 N i LatT .
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Fig.2 Influence of SRT on SCOD removal
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Fig.3 Influence of volume load on SCOD removal
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N R A ALYIE 2 A Y R AR KRR T R
SRR B TR, AR HE T SO W A K R
SEHL T U K TR HL T B L e T
KOK o &5 A WAL L5 K B Is 3, 5256 )5 # CSTR
N A 25 B T BEAERFTE 1. 32 kg/(m*-d) Ao 7B
7o X DR AR 2 e B T8 St AT 3 43 B
F Ol CH,.CO, . H, N,, Ko CH, & & & & ,
58.9%,CO, & 5 13.5% ,H, & & 15 5. 3% ,N, & &
i 7.8%.
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CSTR PR A=A 50 B 06 F2 15 R KGR B T R4
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JRAH KR SBR 4748 T 20 T 4b B . — 4% SBR
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A ALY RS 2, A P e B BRI A i i A
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K E]78.2%.75. 9% .80. 6% . ), AL BT
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Fig.4 Removal effect of SCOD by the first-stage SBR
process
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Fig.5 Removal effect of nitrogen and phosphorus by the
first-stage SBR process
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%39% %9

K SBE B R T, BBRR ST RS T
2 TRE AR Ak 3, kK BBk B34 R
59. 1 mg/L I, EBRFEATEETE 58% Lo
2.3.3 T2 SBRIIBITHUR

AR — 20 SBR I A BRAICR 84T, {02 7KK
AN BE IR AR HE L, r DL 4k 252 % FH —. 9% SBR ¥ 174b
L, Zad 2% SBRALHS ,SCOD £FRFR N 54. 6%,
AL RNT5%, BB K BRHE N 68. 7%, BOD, 2=
B3R 68. 7%, KK FiAG 2 1 i —2 7t
2.4 FIZHETHKKER

& LAk KK LR 2, AT ULE
2t FTHA AL B, X SCOD VA A 2 [
5N 25. 3% .89, T% F1198. 8% , [ 7K ] A= Ak P15 5]
TR, WAL EE S Y% K 285 CSTR IR AU Ak 2
J& ,SCOD £ B RIKF] T 91. 2%, 433 W%k SBR b
RIS, X SCOD & A A8 . BOD, [ 2B R 5 31 K
91.1%.92.3%.91. 3% .94. 6%, H /KK Fi 15 5] 1 1
IR

®2 BIZHTKEER
Tab.2 Water quality of each treatment unit

5 H SCOD/ | &A%/ | R | BODY B
(mg-L")|(mg-L™") [(mg-L")|(mg-L™")
JFK 60000 | 4000 | 1300 8000 | 0.134
TREEVIIE | 53995 | 3694 157 8918 | 0.165
Fenton %&1k| 45625 | 3168 128 | 19846 | 0.435
i} 44 830 412 15 | 22354 | 0.498
CSTR 3949 363 69 1528 | 0.387
—Z% SBR 778 61 24 265 | 0.340
% SBR 353 28 6 83 | 0.235

KISR0 45 R, F2 0 7K 48 b VR BE T I —
Fenton B4t —WX Iii—CSTR— i %% SBR A HH)5 , H /K
SCOD 2% i 4 353 mg/L, 7K & AT 24 1k 1 Ky
28 mg/L, H7K Bl - 29 B R 6 mg/L, 7K BODSF-
B B h 83 me/L, ik 8 T & & IR 5L 15 Y W HE L
FRUE) (GB 18596—2001)ZE3K , I T Hzr (4 HIVE Ik
JK AR UE ) (GB 5084—2005) H S X6 7K i 48 b Y
PR, HS L R TSR b SR AR S0
e ul R UEAT AR R R AR B, H K KO AT LAk B

%*/%Mfﬁo
2.5 HFIHRSHH

S8 A Wy Bz A7 A AL 5 L S A2 R 2
(EL/INCRE B J0TR MR A5 33 T i i DR g R A Ak 2

SRR T . Tl = &bk 2. 75 Jt/ke,
B A 0. 08 kg/m® s F VM Bk ik 6. 50 T0/kg, %
Jin& A 0. 006 kg/m*; 30% F) H,0, 4 0. 60 JT/L, $ il
iR 3 Lim? s B Rk A 0. 08 Ji/kg, BN H 2. 28
kg/m’; A ALEN A 2. 28 JU/kg, BN R 0. 4 kg/m®;
LR R 0. 30 JT/L, &R 0. 5 Lim* s A T2 257
G R 3. 30 J0/m’,
3 ##

@  FEWY R K 23 IR BT TE—Fenton EAL—MK
JE AL B 7K P SCOD 28 0 FILE R A ¥ 22 23 3]
AR T 25. 3% .89. 7% H198. 8%, [Al i}, BOD, #k &
Th ) T 22 354 mg/L, B/C {1 0. 134 2 &
0. 498, JZ /K il A= AR MEAS 21 T B 5 2 | 5 %o IR A
Bt B & AR B T 90% L [T

@ CSTR T2 JRERJE J 37 °C.SRT 4 30
d RGN 1. 32 kg/(mP-d) , % SCOD By Z=FR 3Ky
89. 7%, It AT [l W R A sk 72 vh = A2 B9 VH A, CSTR R
TOXF SR K LA R AT A A R

@ WYLSBR T2 B i 2 h B Ris AT
5 h,##E 30 min, 7K SCOD 24 Jy 353 mg/L,
K G B E S 28 mg/LL, H K S
6 mg/L, 7K BOD, V-39 & 4 83 mg/L, i E(FHE &
FEEE S S W HE bR ) (GB 18596—2001) 23K,
I 4 3 ok H R K AR ) (GB 5084—2005)
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