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Abstract: The conventional biochemical/physicochemical combined process is often applied to
treat swine wastewater. However, information on the practical treatment efficiency and costs in long-term
operation is limited. Quality of the influent and effluent from different treatment units at Huizhou Swine
Wastewater Treatment Station (HSWWTS) located in Guangdong Province was investigated for more than
three consecutive months. HSWWTS had been using a combined biochemical and physicochemical
processes, namely A/O and Fenton reaction, for more than ten years. It was observed that the highest

concentrations of COD, NH,; — N, TN, and TP in the tested swine wastewater reached 15 875 mg/L,
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1 680 mg/L, 1 838 mg/L and 1 022 mg/L, respectively. The effluent COD, NH, — N and TP from the
conventional biochemical unit were in ranges of 646.9 —1 593 mg/L., 130 — 573 mg/L., and 43.5 -
103.2 mg/L, which failed the discharge standard. Fenton reaction followed by the chemical coagulation
was applied to further treat the effluent from the secondary clarifier. NH; — N was not substantially
removed and more than 150 mg/L in effluent, although the effluent COD and TP completely met the
standard. Furthermore, the operational cost of using such a combined process was as high as 17. 8 yuan/
m’. It was found that high concentration of SS was the major obstacle for the effluent to meet the
discharge standard. As a result, most COD and P in swine wastewater existed in the forms of granular or
“inert” COD and P, which was too difficult to be biodegraded by activated sludge. In addition, the short
HRT of anaerobic fermentation slurry in the A/O biological treatment unit reduced the removal efficiency

of pollutants. Therefore, to improve the effluent quality, a critical strategy was to completely remove SS

before anaerobic fermentation swine slurry entered the A/O biochemical treatment unit. Enlarging the
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tank volume of the A/O unit could extend HRT, which should be considered as well.
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Fig. 1 Flow chart of swine wastewater treatment process
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Tab.1 Quality of swine wastewater after solid-liquid separation
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T H _ B} } _
W B pH {E (mgen) | (Emen™y | (mmen™) | (mmel) | (mmen)
YT T 7.38 ~7.86 5800~15875 | 614.6~1680 | 890.8 ~1838 | 224.5~1022 |3 140 ~10 300
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Fig.2 Treatment effect of physicochemical unit in swine

wastewater treatment station
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Tab.2 Reagent dosage and cost of physicochemical unit in
wastewater treatment station

. it/ | it | ik

(t-d”) | (o-t7) | OG- -m™)
TR 2% 1.94 680 2.64
MR K 1.87 1 800 6.73
VEVR 1.50 800 2.40
PAM 0.037 35 000 2.59
R 0.50 800 0.80
/N — — 15.16
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Fig.3  Variation of COD, NH; =N, TP and TN of different

treatment units effluent in swine wastewater treatment station
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Tab.3  Average and accumulative removal rate of COD, NH; — N, TP, TN and SS in different treatment units in

swine wastewater treatment station %

. LG PRI ERE

COD A TP TN SS) COD A TP TN SS)

[E 47 B 17.97 17.89 25.47 19.21 15. 86 17.97 17.89 25.47 19.21 15.86
VLRV B, 71.60 10.40 61.75 10.28 80. 86 76.71 26.41 71.50 27.51 84.89
BREREEE -120 1.42 -116 6.50 -118 73.90 27.46 38.55 32.22 64.93
A0 Bt 66.26 68.01 79.43 19.21 86.72 91.20 76.80 87.36 45.24 95.34
Wik Bt 89.16 23.50 98.43 16.85 57.45 99.05 82.25 99.80 54.46 98.02
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Tab.4 Removal efficiencies of soluble and total COD, NH; — N, TN, and TP in biochemical treatment unit

TR Y B5 4
W H SN 14 VL=V EprR/ AL B/ Ab B/ LBRE/
(mg-L7") (mg-L7") % (mg-L7") (mg-L7") %
coD 811.7 £162 424.2 + 184 47.73 2389 +676. 8 1 147 £234 51.20
NH, - N 580 +74 170 + 41 70. 69 858.2+92 215.9 +32 74. 84
TN 657.2 +245 719 £77 ~9.43 1004 +136 758.4 +71 24.50
TP 35.6+15.8 20.78 +4.88 41.63 173.2 +26 91.47 +7.1 47.18
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FERAOK BT AR EE R A 1L
kK BODs 29 1 626 mg/L, #ii4f5 2016 hit( % 41
HK B RL) 25X 6. 8.2, 25 Hi 7K BODs ¥k FEREAR
F] 150 mg/L, 252955 1 925 m> ,HRT Z /> 3. 85
d,ME HRT {2k 1.2 d, m K FELUSME, it — 2
KAA bz . s WE TR W, SEK HRT
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Hedpr, Wh BT XITE AESEAT O s Y B B
1R IAZE, DL A H K K BT B 25 5 43 BRIE KK B
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JEIKAE IR T 2B s 4T AR 15 Al KK AN 38
NI TR
3 it

© PR Y e, COD \NH, - N [ TP
e B B iRk 1) 15 875 .1 680 .1 022 mg/L, & FlA= Ak
AR PR H A OK B dE LA A, COD \NHy — N (TP ¥ 1]}
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