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Abstract: A combined process composed of A*O/high voltage pulse electrocoagulation/high
density clarification/ozone-activated carbon filter/ultrafiltration/reverse osmosis was adopted in a coking
wastewater treatment plant located in Liiliang Sanquan Coking Industrial Park. The combined process had
advantages of compact design, advanced craft and perfect treatment effects. During operation of the
combined process, the inflow wastewater was 9 550 m’/d. As the water quality parameters of the influent
were as follows: COD, 574 mg/L; NH, - N,44.2 mg/L; SS, 275 mg/L; EC, 5 600 uS/cm;
turbidity, 146 NTU; total hardness, 210 mg/L; and Cl™, 740 mg/L. Correspondingly, the effluent of
the combined process was better than the standard of reclaimed water quality specified in the Code for
Design of Industrial Recirculating Cooling Water Treatment ( GB/T 50050 —2007 ). The direct operating
cost was 4.47 yuan/m’ in this project.
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RS AN K K B A E AT 355 T8 FH 2K K B AR
P TAV IR HIK A B HE) (GB/T 50050—
2007 ) BLAE Y P K K BB o A0 AR Tl el 4% £ 1k A
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Tab. 1 Design influent and effluent quality
o H HEK ok
pH & 6.0~9.0 6.0~9.0
SS/(mg - L™") 300 10
M EE/NTU 150 5
AR/ (mg - L7Y) 250 250
Cl™/(mg- L") 800 250
SR/ (uS - cem™) 5 500 500
COD/(mg - L") 650 30
%A/ (mg - L") 45 5
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HRAE T AL S8 A R TR R T P S P, A
F AR RS MR RE S B, i R BEAE Tl
EARAR R Y 445 Fenton B AEXT COD 3k %]
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Fig. 1
AbPE G FELA N FAL B IX | A IR EEAL
FRIX AL PR X TG YR AL B X, 45 PR T X S 5L 2
() P~ T B 25 AR T P R e A R A/ NI B S A
B, HHIA BN, GRS T e KSR BT E
KA A3k RGeaa ], AR B, #EHAIR,
2 EBAHAIET
2.1 A°0 &Lt
PR 1 JEE (53 4 4%) 2P SRR S5
MARR ST R 25 mx20 m x5.5 m; G R A2 250
m’ (R R 5.4 h FlA PR BEFEAS 8 . =
1.5 kW, Q4 1 (5 4 #6) 2P URIR S
F, BRRSEH 35 m x40 m x 5.5 m, HRUAF
6 300 m’, Filf5 BRI B PR R 8 AL N =2.5 kW, )
IRENNREE 1 42, BN 4ERF7E 295 ~310 L/h 3817
BT 50.22 ~0.25 kW, [B] BRis 17T, @%F 4 1
JECo3 4 4%) , BT IR S50, SRR Ry 35
m x60 m x5.5 m, R HHEG XTGP TG Ve g, A
HAFA 9 500 m®  fFRIIRHE] Ry 22.7 h iR PRER
HLO (8 A1 4%),0 =140 m*/min,P =49 kPa, N =
90 kW, 23 TS XL b5 ; BB g 15 020 4>, R
D =192 mm A TAEES RN 2 m*/h, RS MR
0.336 m’, A N 24% , ia 170 78 A i 1 44
1£0.169 ~0.399 kg/h; FL A AL FI A 2 & (1
H145),0=500 m’/h,H =90 kPa,N =30 kW,
2.2 T ZIRIEARE
WERUTTEN 1 A, P 3T NIRRT 0 x
H=15 m x6 m, JIHEME N 2 b, JTHERS 73 A BOK IR
K3 m, MAGRE3 G2 M1 4),0 =500

NaOH

EUEKLEIZRE

Flow chart of coking wastewater treatment process

m’/h,H =90 kPa,N =30 kW,1 & [a3% (35 VR L
F100% ) ,1 SHEJR, B4 Q =350 ~410 m’/h, H =
109 ~ 114 kPa,N =20 ~24 kW, —IREETFE 1 JE,
NGB BEAL PR A K K R T =0, AN ANIR
45K, AR IR AR, IR S 11.6 m x 11..0
m, REHENLZEBFHEEI G2 A1 %),0Q =210
m’/h,H =150 kPa,N =15.5 kW
2.3 BERRSR

e kol BRI A8 2 R N7 H 2R R PN I
TR b 1) R ok v e s 02 K R 7 A 3
ST P AR AR VS A AR I K 7 AR W AR S AR
AR R HA R 2 BV FH SR X R K 1A T AR L iR
i B BER N . AR TN 4 B BB
BEAFE K 110 m*/h, H 635 S5 OB L%
TEIE (L5 FeSO, N2t ) 1 4>, CS BiJES , R~F R 3
mx8 mx2.5 m, @)FeSO4 ML 2 (1 /i
1), N=2.2kW, QBN KEIHEBHI
#),0=35m’/h,H =33 kPa,N =5 kW, @# 37
TERE 4 AN B KR R 35 m’/h, i {7 PR K R
28 ~33 m'/h, @ WEAEFE 2 G(1 A1 %),
Q=20 m’/h,H=33 kPa,N=5.5 kW, @H L&l
W 4 &, K ESY 30 m'/h, 3B TR K AR
27 ~30 m’/h, HLEEFE R SF 2 2 200 mm x 3 300
mm x2 400 mm , AR T H0.5mx1.0 m x5 mm,
AR ERAEIT 2258 30 ~ 50 kW, Al A L #5608 X 43
A1, LAYl /b B 25 S50 s S e ik o g O, A BB AR %
LR . DFeSO, MZhikss 1 £, WA IG5 2
H(1FH14),0=38 L/h,P =0.2 MPa, @NaOH
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2B 1 1T TH BER AR B s <t , Fe A hn
E 2461 FH145),0=38 L/h,P =0.2 MPa, O
HCLIZhise &5 1 8 G Utk L, Be A s 5 2 & (1
F14%),0=9.25L/h,P=0.2 MPa,

2.4 MRS (BAFEHK)

A K EEE T2, i85 H —R5
Fe’ ' B[R BT BRSO AR, i A3 8 4y Fe’ ' B
FEHEALK Fe(OH) 5, F T Ji5 S5 a5 B 1 T Tt TR Bk 0T
TE o R R S S F R IR S5, RSP 6
mx8 mx2.5 m, Bl IS XAL4 5 (3 H 1
£),0=3.2 m’/min,H =50 kPa,N =2.2 kW,

2.5 BEEEEM

e PV 1 T IR A . TREE
ZHEDIEM IR T4 10,5 m x 8.5 m, TR #E
DXt 7.5 m, KR 4.5 m, ZLEE N Xt 5. 80
m, KR 5.4 m, FHEULIE X TN 60. 8 m®, BT
JEX TN 2.8 mm/s, RHF BTN 35 m®, AHE
W EFHRE A 4.2 mm/s, BLAT5IRIRFFARE 3 &,
L BEE,L GHER, L % H,0=15 m*/h,H =
200 kPa,N =8.5 kW ; R BT FEALAN 2R BERFELA 1
& N =4 kW;PAC PAM NZG 2% 1 &,

2.6 0,-BACTE

B 1 HEZREE MY, 58 B A 2, RO
10 m x8 m x7 m, FROKIHEH 6.5 m, 45 I}
L2 hief RELER 1 E, REA™EERN 25
kgO,/h, i BT HI% R 14 ~ 17 kW - h/kg0, ;%5 [k
L2 611 %), itk O, #'fkizmsh )y, ™A
B4 55.5 m*/min, N =75 kW ; B H TH 242 E(1
FH14%),DN250,Q =300 m’/h, N =15.5 kW ; K4,
ME 2k 500 £, B2 6 (1 H 1 %),

AEE R R g 1 2 R SR S5, ROT
420 mx12 m x5.5 m, & 4 18 AL 5, B UE
WRSFHA4mx3mx5.5m,{EEHEH0.2 m, i
PEA A 2 m, JEH 2. 8 m/h, 45 EE B[] 38 min; B
A 13 m® TR 36 m* KARIEK 1296 4>,
2.7 BRESR

HIERE 4 £, BESHORELWEAS 1 &,
BOA U 55 32, UEUORE BE O 50 wm; @3 JE 5 /K
H246(1fH14),0=110 m*/h,H =0.45 MPa,
N =22 kW ; QB IEHEAL 2 £, MR 2 21 4
PAELNFREE S R 55 m'/h, BB RCE 22 S/,
JeF K <50 L/(m® - h) s @OFBIE AR R
M2 BN 2 1 £;,OREE2 G5 H1 &),
Q=113 m’/h,H=0.2 MPa, N =11 kW, MIEZRS
PR 1R, R AR SR, 2N 500 m®
2.8 REERS%

M RO RGBT AR L 2 e, IR 3L g
R ES RO B R — X — BRI E, L4
B E  BESH-ORBEMKE2 61 A1
#),0=110 m’/h,H =0.3 MPa,N =15 kW ; Q{2
g 1 & UESEE 24 /G IESREE N 5 wm;
QRBIBEIEE2 &, R B0 REAA, Q =55
m’/h,H =1.57 MPa,N =40 kW ; @ Bt hn & 55 & 5
24,0=55m"/h,H=0.5 MPa,N=5.5 kW; &
B E 2 B BT PR K BYERRTE 78% ~80%
AR 70 S0/, 38 140 32, RS EOTE AR % =
99.75% ; @BHIG I AR A2 R 1 £,

3 BATRR

AT HF 2016 47 12 HIEX 7B 17, 480

FEKFTELRCR LR 2,

x2 BHERERIR

Tab.2 Removal effect of each unit
5 H COD/ Ss/ AR/ AR/ | phpEE/ e84 Cl~/
B (mg L) | (mg-L™) | (mg-L™) [(pS-em™)| NTU | (mg-L7") | (mg-L")
BULEE + A0 kK 574 275 44.2 5 600 146 210 740
. " ok 135 38 13.3 5 600 31 210 740
RN R S -
A h Tl B ARy 60 4 9.6 5 600 13 7 738
o 2 B T I 7K
0, - BAC Hi7k 24 1.2 1.7 5 600 2.6 4 735
R H K 19 0.3 1.7 5110 1.54 2 710
RO 7k — 0.1 0.8 334 1.37 1.2 13

REFRIK B 4E R 7E 8 400 ~9 900 m*/d Z[i], -4
AbFHE 49 550 m’/d, K pH {H4EHF1E 7.8 ~8.6

VB N o s AT 1] 45 B0 B A A BRAICR € , i
LK THRAR LT GB/T 50050—2007 A
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W TR AR T %% Bith, 3k 4 287 Jiot,

@ B17#H

AT H N T HA N 0. 43 J6/m*, B 2% LAy
2.14 Jo/m*, 2550 % o0 1. 82 Jo/m’, AR 3% R
0.08 yo/m’ , M B I8 1T LA A 4.47 J6/m’
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B = SR Ak Tl Bl (X35 /K 4 B R A0/
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