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Simultaneous Degradation of Coking Wastewater by Fractional Oxidation —

Flocculation Coupling Process
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Branch, Chengdu Jizhun Fangzhong Architectural Design Co. Lid., Wuhan 430061, China)
Abstract; Due to the unstable effluent quality of a coking wastewater treatment plant in Hubei
Province, the original advanced treatment process was modified. The original coagulation tank was
transformed into an oxidation tank, and the composite oxidant containing ferrate, NaClO and Na,CO; was
added to make full use of the intermediate products, the final products and the synergistic effect between
agents in the reaction process. By optimizing the ratio of compound agents, the concentration and dosage
of Na,CO,, and the adjustment of pH at different stages, the fractional oxidization-flocculation coupling
was realized in the same tank, so as to remove multiple pollutants such as COD, NH; - N, cyanide,
thiocyanide, and volatile phenol simultaneously. The operation result showed that the modified treatment
process had a strong impact load resistance capability, and the effluent COD, NH; — N, cyanide, and
volatile phenols reached the direct discharge limits in table 2 of the Emission Standard of Pollutants for
Coking Chemical Industry (GB 16171 —2012).
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Tab.1 Design influent and effluent quality
mg - L7
W H LA RRHA itk
fiigy | b HfE
B 20.6 59.9 35.8 50
COD 100 346.7 220 80
HA 9 40 23.5 10
FaR[HES 0.6 5.5 3.1 2.5
R W 0.7 5.7 1.0 0.30
ALY 4.5 10.2 5.3 0.50
ALY 4.0 12.8 6.7 0.20

R GB 161712012 3 HLE B 5 AL 9 1 HE
JHCRRUE , (HAESE PRSI B % B A 1k 2 45 K i i A
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Flow chart of wastewater treatment process before upgrading
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Fe’* +2CN~——Fe(CN), | (8)

7Y Fe(OH) 5 A4 R FIFE T, HF AR R R 5
JEE (4 JCAIL 0 0 JE A A 2% Joi W) s 405 5 9, 2 4 o
AR TR , NI L BR K h Z B 5 Qe o
EEMHY St 2RO 2,
x2 EEMFYRRITSH

Tab.2 Design parameters of main structures

Bim/| AR | KI5
Tji i 5 t
% B L | F/m® | B ]
ALEEHE | 4 mx4 mx5.5m 1 80 | 48 min
—Z% A/0 | 35mx12mx6m 2 2000 | 42h
TY A0 | 37.5mx10mx6m | 2 | 180 |37.5h
FEALTTTEN  /12.5 mx3.9 m 1 250 | 2.8 h
AL 3.2 mx6.6 mx4.5 m| 1 68 | 44 min
WIALTTIER  #12.5 mx3.9 m 1 250 | 2.8 h
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Fig.2 Influence of different ratios on pollutants removal
effect
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Influence of stabilizer concentration on pollutants

removal effect
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Fig.4 Influence of different composite oxidant dosages on

pollutant removal effect
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Fig.5 Effect of process commissioning
HIPE 5SmSR b AL B S, 45 TS G )
AR AR, (ELH AKOK O AE , HH 7K R 32 il i
A=A MR T A ) AR A U A B s Y
IR o
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JREGF I, BA B it el e BE ST
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Tab.3  Influent and effluent quality after reconstruction

mg * L™
gE| JEOKHBE | A A KR E | 7K B 7K s
EEY) |234.3 ~563.8 18 ~58.9 | <5 50
COD |2732~5184 | 98.7~350 |<30 80
BA [237.7 ~576 10.2~39.8 | <3 10
VERIIES 60 ~83.4 0.4~5.0 |<0.5 2.5
15 R 632 ~732 0.72~5.3 |<0.1 0.30
ik 200 ~476.3 4.5~10 <0.20 0.50
Ak | 18.6 ~32.6 3.4~12.7 | <0.1 0.20
i E Ak P 15 ~33 3~14.8 |<0.1 0.2
4 ZURE ST

P TR 22.5 5 00 (fudf 3 3 |
WA 2 TR IR oo e B
TURBEAL TR B (0 245 550 B, 5 0 ML A B T2 A
Fo, i 25 W A vk (3 ~ 5 Jo/m’) | R Ak
(2.2 ~3 Jo/m’) HALR AL (4 ~ 7 Jo/m’) 45, i
T AL IR R, A 2. 13 0/m’ B S
IKIK BRRE SRR , H 7K TG YLk B e (1 T HE AR PR A1
5 %

O  FEERIREE S ERNBC R 1 2 3 FaE
FIHSE A 0.6 mg/L & A EALF B K05 g/L
ST AR LE AL K b BEASCR B A, ik COD |
TR AW A LA AR R T 1 S R Ry
H>5 85.4% 83.5% 97.5% 98.8% 98.6% ,

@ g XA St A ) S B B pH i 1Y
P, SEE T AR AL - BB AR EE, AU A A
H KB WA A B , AR B 3 T TS b nhly
TMTRE ST, B HI7K SS.COD il A R
My LA s A & & 4 ik 5.30.0.5.3.0.1.,0. 1
mg/ L, CFR £ A 2% Tk 75 Y 9 HE ks ) (GB
16171—2012) & 2 (/) B HE R (E
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