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Case Study on Design and Operation of a Coking Wastewater Treatment
Project
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Abstract; Coking wastewater is a typically refractory and toxic industrial wastewater with high am-
monia nitrogen. The process flow, main construction design parameters and equipment selection of a com-
bined coking wastewater treatment process including pretreatment/biological treatment ( A/0/0)/post
coagulation were introduced. Based on the investigation of wastewater treatment system, the operation ef-
ficiency and effluent quality were analyzed and evaluated. The removal rates of COD, TOC, ammonia ni-
trogen and total nitrogen were 95.6% , 97.6% , 99.9% and 96.0% , respectively. The process also has
a certain effect on removal of heavy metals. A number of indicators in the effluent can reach the first level
criteria in Integrated Wastewater Discharge Standard ( GB 8978 —1996). The effluent can be discharged
completely after further advanced treatment with extra cost.
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Tab.1 Wastewater quality and quantity
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Fig. 1  Flow chart of wastewater treatment process
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© ZEAEE 21 m (R IFE] G 2 h, T R BRZE R OK i KA

Bt EHA 2.2 m H=23.25 m, 32 Ji AN
WL o TeAs 2 o dds M Aa  as i1 &
PRBNALIR T 1B, 2 & KEFRPEA A (Q =1 900
m’/h,H =250 kPa) ,
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PR IK LTI T 43 g o s B . Yk
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Tab.2  Average quality of influent and effluent and discharge standard
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CoD/ TOC/ | UVy/ | &HE/ | SE/ | BRA/
T R /AL 254 R BN 2R o R
5 H pH{E | G/ fF (mg-Lfl)(mg-Lil) em-! (mg.L—l)(mg.L—l)(mg.L—l)
JEK 9.62 200 3 960 1 415 19.9 | 4731.3 390.3 5392
Hk 7.76 10 176 34.1 2.06 3.6 165.1 218.2
GB 8978—1996 — ZHEhwife 6~9 50 60 20 — 15 — —
GB 16171—2012 [a]#HEbrE | 6~9 — 150 — — 25 — 50
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Fig.2 Change of organic concentration and nitrogen concentration

JRAEACI K Hh A HL R B 2, 25 05 SR
REFR BN COD [ A58 243 51k 28. 1% 85. 2% , it
A - — PR BV COD LR #5h 66. 8% |, il 2E
WAL P B s AT AR E . 7K COD | TOC 43 il 2y
176.0 34.09 mg/L, 22538/ 5k 95. 6% 97. 6% ,
VLR K AL F1 2 G060 A HL B AR 4 1 25 BR Ak
e

JE K H R TS Je R FEAR v, 2R 2 AU 25
%K 97.6% ,A/0/0 T LR T4 KIIFAR

Roo —GUr A Hh 7K S UM T o T A A R B e
i%, ATREJE R M A T HF K o

SR b S KA Jm Wy T, o — 3o TR
£ RN P KSR Ak A1k
K o SR FH ICP — MS (HLJEGHE & 45 B IR TS ) %
XHEEARIE K 12 P e 42 @ 64T T I, 45 S I 3%
3. RGN Fe Mo [ BRI, LB F 505K
82.3% 74.1% , 17K Mn, Co 1 BE 45 J5i K A5 Fir 184
I, Zn As Hg (R BE AR
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Tab.3  Change of heavy metal concentration mg -+ L~
i H JEK EEW | AT | B | SUrRGh | U | ot | IREETOEN | HEGhR
Cr ND ND ND ND ND ND ND ND <0.5
Mn 0.001 0. 004 0.003 0.004 0.003 0. 006 0.003 0.675 <2.0
Fe 3.900 3. 066 2.903 2.108 0.403 1.194 1.227 0.689 —
Co 11.068 12.058 10.539 10.503 8.266 13.309 11.740 105.430 —
Ni ND ND ND ND ND ND ND ND <1.0
Cu ND ND ND ND ND ND ND ND <0.5
Zn 0.015 0.013 0.024 0.013 0.007 0.010 0.009 0.004 <2.0
As 0. 004 0.003 0.003 0. 005 0. 005 0. 006 0.006 0.002 <0.5
Mo 1.353 1.404 0. 885 0.557 0.231 1.047 0.623 0.350 —
Cd ND ND ND ND ND ND ND ND <0.1
Hg 0.007 0.007 0. 005 0.003 0.008 0.003 0.003 0.002 <0.05
Pb ND ND ND ND ND ND ND ND <1.0
. “ND”FoR KA, —" RO R bR
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