34 4 Vol. 34 No.4

2018 2 CHINA WATER & WASTEWATER Feb. 2018
12 12 12 12 12
(1. 100044; 2.
100044)
(A/0/0) - N o
o COD.
TOC. R 95.6% 97.6% 99.9% .96. 0% o
¢ )( GB 8978—1996)
; . A/O/0
: TU993 G ;1000 —4602( 2018) 04 —0097 - 05

Case Study on Design and Operation of a Coking Wastewater Treatment

Project
LI Huan'>  TAO Ruo-hong' >  SUN Bin'?> XU Yasu'®  YAO Hong'*

(1. Department of Municipal and Environmenial Engineering Beijing Jiaotong University —Beijing
100044 China; 2. Beijing Key Laboratory of Water Pollution Control and Water Quality Protection
Beijing Jiaotong University Beijing 100044 China)

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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Fig.1 Flow chart of wastewater treatment process
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Tab.2  Average quality of influent and effluent and discharge standard
n / COD/ TOC/ UV, / / / /
P (mg*L ™) |(mg+L™)| em™ |(mgeL)|(mg+L")|(mg+L7)
9.62 200 3 960 1415 19.9 4731.3 390.3 5392
7.76 10 176 34.1 2.06 3.6 165.1 218.2
GB 8978—1996 6~9 50 60 20 — 15 — —
GB 16171—2012 6~9 — 150 — — 25 — 50
2 N

Fig.2 Change of organic concentration and nitrogen concentration

o

COD 28.1% 85.2% o
- COD 66. 8%
o COD. TOC N
176.0.34.09 mg/L 95.6% \97. 6% o ICP - MS( )
12
° 3. Fe.Mo
82.3% \74. 1% Mn. Co
97.6% A/0O/0O Zn.As.Hg o
3
Tab.3 Change of heavy metal concentration mg L™
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” “o o R

* 100 -




www. watergasheat. com : 34 4

4 J. 2010 10(3) : 835
- 838.
6 . -
J. 2016 36( 1) :90
-93.
0 7 . AIO?
J .
2007 27(7) 11107 - 1112.
8
° J. 2008 21( S2) 122 -23.
A/0/0 9
J. 2008 39(2) ;53 -54.
- 10
. J . 2014 31(6):
669 —674.
11 . -
- J . 2007 26(5) :55 -
5 58.
12 .
D - J. 2010 30(9) : 1201 —
(A/070) - 1206.
¢ 13 . / /
Y GB 8978—1996) . I,
@ A/0/0 2011 27(1) 115 -19.
1 )
J. 2007 27
(7) : 1094 — 1100.
2 . A/O - .
7. 2009 34
(11):76 - 78.
3 . A/O -
J . : (1993 - )
2009 40( 4) : 86 — 88.
4 .
. 2015 31(16) : 85 - 87. E - mail: 16121235@ bjtu. edu. cn
5 . A/A/O 12017 - 04 -27

- 101



