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Effect of Anaerobic Acidification Treatment on Nitrogen Removal and

Toxicity Reduction of Coke Plant Wastewater

Li Yongmei, Gu Guowei, Qiu Yanling, Zhao Jianfu ( State Key Lab of Pollution Control and Reuse Re-

search , Tongji University , Shanghai 200092, China E- mail :rosyli @online .sh .cn)

Abstract :Coke plant wastewater was treated by anaerobic acidificatiom anoxic-aerobic ( Aj- Ay~ O) biofilm process and

anoxic-aerobic ( A/ O) biofilm process respectively . Toxicity reduction effects of the two processes were compared. The

toxicity of coke plant waste water was equal to that of mercury chloride with concentration of 0 .19 mg/ L. Its toxicity

reduction was related to the re moval of organic nitrogen. Anaerobic acidification unit acted an important role on re moval

of both organic nitrogen and reduction of toxicity of the waste water. After treatment by A;- Ay~ O process , its toxicity

can be decreased greatly. When HRT was 37.9 hours, The relative luminosity of the treated effluent to photobacteri-

um can attain 96 .8 %, that is equal to the toxicity of mercury chloride with concentration of 0. 023 mg/ L.
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1 A-A-O b
Table I  Data sheet of the test results when coke plant waste water was treated by A;- Ay;- O biofilm syste m
HRT/h
CcoD BOD;
NO;-N  NO;-N
HRT/h /mg*L'  /mgeL' /mg'L"' /mgL'
/mgeL~" /mgeL"!
1 37.9 7.6 10.6 19.7 860 294 232 107 6.82 158
131 9.47 4.16 11.6
! % 84.8 96.8 98.2 89.2
2 37.9 4.5 13.6 19.7 721 202 251 95.6 7.93 134
127 5 1.79 12.1
! % 82.4 97.5 99.3 87.3
3 29.8 6.0 8.3 15.5 707 377 276 105 134 47.3
269(117) 19.4 7.15 20.8
/ % 62.0(83.5) 94.9 97.4 80.2
4 26.0 5.2 7.3 13.5 633 204 223 84.4 93.4 36.1
221(115) 13.8 6.05 20.1
/ % 65.1(81.8) 93.2 97.3 76.2
1) NO; - N CoD. 1 mg NO; - N CcoD 1.14mg
2 AO n
Table 2 Data sheet of the test results when coke plant waste water was treated by A/ O biofilm system
HRT/h CcoD BOD; NO; - N NO; -N
HRT/ h /mgsL"'  /mgeL! /mgrL'' /mgL' /mgerL"! /mgeL"!
5 37.9 18.2 19.7 800 230 218 118 2.69 149
127 6.52 1.38 17.7
! % 84.1 97.2 99.4 85.0
6 33.3 13.6 19.7 770 235 247 87.4 56.4 90.7
195(131) 6.65 9.57 18.4
/ % 74.7(83.0) 97.2 96.1 79.0
7 30.3 10.6 19.7 816 254 218 101 75.6 69.5
223(136) 8. 45 10.3 26.6
/ % 72.7(83.3) 96.7 95.3 73.6
1) 1
COD s NO; - N ,A/ O
HRT (19.7h), NO, - N NO; - N HRT
> (13.6h) A-A-O (8.33h),
R NO, - N s -
NO, - N A/ O A-Ar O NO; - N ,
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) , NO; - N ,
LA/ O A
( HRT ) .2 GC/
, NH;- N MS , 3
3 A-A-O ANO GO/ MS

Table 3 Comparison of organic components in the effluent out of A~ Ay~ O system and that out of A/ O system

A-A-O A/ O
! % ! %
2,4 -6- C,H¢Cl, 0 6.25 1- C,y Hyg 5.56
5- -3- C;H;40 2.45 CoH; N 7.11
CsHgO 2.51 3- (1 H) CyHg N 2.47
- -3.,3 CeH5Cl 10.10 1- -4 ( )- CgHy O, N 1.55
CgH,, O 6.00 2,6~ -4 CgHo O3 N 3.86
C,Hg O 5.45 1-(3- )>-1- C3H;;ON 21.02
CyH,; N 3.00 6 -1- C,oHo ON 4.02
_4’5_
Ci2H4 O 16. 41 CyHyO4Ry 29.98
-1 ,3_
2.6 Cy5H,, 0 22.66 Cy¢H3, 0, 24.42
CyH,;NO 2.51
-12- Cy0 Hsg 7.35
3- -2(1H) C,oHy NO 15.31
:120.82 % :40. 03 %
3 ,A/ O
P A- Ar O > 5
b
, 4
s HRT s
2.3 ;
4 Al_ A2‘O 5
A/ O . 4 s HRT
9 9
0, 100 %, . R
0.19mg/L, . HRT 37.9h

aAl_ AZ_ )
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96.8 %, 3.2%, COD 100 mg/ L ,
0.023 mg/ L , ,
, A-Ar O
4 ArAO A O

Table 4 Toxicity reduction condition of the coke plant waste water in A= Ay~ O system and in A/ O system

HRT/h
HRT/h
! % / mgeL"! ! % / mgeL"! /% / mgeL"! ! % / mgeL™!
1 37.9 7.6 10.6 19.7 1.08 0.198 23.0 0.158 71.9 0.069 96.8 0.023
2 37.9 4.5 13.6 19.7 0.45 0.199 3.65 0.193 63.8 0.083 90.1 0.036
3 29.8 6.0 8.3 15.5 0 20.22 16.3 0.170 57.5 0.095 65.7 0.080
4 26.0 5.2 7.3 13.5 0 20.22 5.26 0.190 29.0 0.147 32.7 0.140
5 37.9 18.2 19.7 1.17 0.197 42.8 0.122 87.2 0.041
6 33.3 13.6 19.7 3.28 0.194 38.0 0.130 45.2 0.117
7 30.3 10.6 19.7 2.55 0.195 34.4 0.137 36.2 0.134
1. 2. 4 HRT 37.9h HRT 37.9h ,
( 1.2.5) , 96.8 %, 0.023mg/ L
3 COD .BOD; . , ,
: , COD 100 mg/ L ,
> >
> >
> Y
A/ O
4 , HRT , A-A-O
> ) A/ O
2 ,@© ;
;@ :
NO; - N ,NO; - N 1 ,
,1997. 359 ~412.
2 . . : ,1994 .
3 136 ~143.
3 Kaiser K L E. Qualitative and Quantitative Relationships of
’ Microtox Data. With Toxicity Data for Other Aquatic
0.19 mg/ L . A- Species . In: Ecotoxicology Monitoring, M. L. Richardson,

Az-o , (ed.) , VCH, Weinheim, Germany: 1993 .197 ~211.





