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Treatment of Disperse Dye Wastewater by a Combined Physical-chemical and

Biochemical Process
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Abstract; A chemical plant produces disperse dye through chemical synthesis method. Since the

produced wastewater has the features of high COD, high ammonia nitrogen, poor biochemical degradation

and so on, the original treated wastewater quality could not meet the discharge standard. Based on the

original process, a combined process of ferric-carbon Fenton, ABR, UASB, A/O, and Fenton are adopt-

ed to treat the disperse dye wastewater. Actual operation results indicated that the COD removal rate

reached 93% , NH; — N removal rate reached 82% , and all the effluent indexes could meet the specified

standards for discharging in the pipe of local chemical industry park.
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Tab.1 Wastewater quality, quantity and discharge standards
EE=N
K ;;E/ COD/ |y N/ | TP/
mE | (m’ - |pHfHE| (mg- (mg L) (mg -
d =il ) L -1 ) mg L—l )
F e EE IR K] 1500 | 1~2 | 20 000 300 25
LEAPEK | 500 | 6~9 | 6000 70 10
Heichse | — | 5~9] 1000 40 1
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Fig. 1 Flow chart of original wastewater treatment process
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Tab.2 Main structures and their design parameters

) R ISR Bt/ JaE e S
LR 5mx3.9mx5.5m {E R a2 8. 1 h 5 IR A
IR 1 5mx3.9mx5.5m fEERITEI 8.1 h 5 IR ¥
TREEDITE 32 mx5mx5.5m B E 2y 12.8 h 1 IR JA
ABR D12 mx7.5m HRT 24 38 h, H LRGN 4.0 kg/(m® + d) 4 NG |
UASB 20 mx28 mx10.5 m HRT 24 67.2 h, HHLAFTHN 3.0 kg/(m® - d) 1 IR S
A0 3 1 28 mx2]l mx5m HRT 2 31.7 h,DO H 2 ~4 mg/L 1 IR o
Ui 1 D18 m x4 m E G 0.3 m*/(m? - h) 1 Wi e
A0 i 2 9mx10 mx5.5m HRT %7 16.2 h,DO 4 2 ~4 mg/L 3 IR A
i 2 D18 m x4 m FHHAHH0.3 m*/(m? + h) 1 IR A
S5 2 D12 m x6 m 5 ETIE] 2 16.3 h 2 AW FIIH
=Wk D18 mx4.5 m FWE AT 0.3 m*/(m? - h) 1 MR A
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Fig.3  Total removal rates of COD by ABR and UASB
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Tab.3 Removal effect of pollutants by combined process

COD NH, - N
B e Gog - L) [k (mg - L) | F0/% | W (g L) [k (mg - L) | IR/ %
9H1H 16 280 908 94.4 208 36 82.7
9AS5H 19 208 935 95.1 216 37 82.9
9 H10 H 17 400 960 94.5 233 39 83.3
9 H15H 13 398 940 93.0 229 35 84.7
9 H20H 17 000 915 94.6 219 35 84.0
9 H25 H 17 800 903 94.9 196 33 83.2
9 H30 H 19 400 920 95.3 201 36 82.1
PE: CHENL pH A 1 ~3, K pH A 7 ~8.
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