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Abstract; Coking wastewater contains a variety of organic substances which are difficult to decompose,
including phenols, polycyclic aromatic hydrocarbons ( PAHs) , and nitrogen — containing heterocyclic
compounds ( NHCs ). These substances are potentially harmful to the ecological environment.
Traditional wastewater treatment technologies are often difficult to effectively remove these toxic and
harmful pollutants. The research and development of efficient treatment methods for coking wastewater
has attracted great attention and widespread concern in the industry in recent years. This paper
reviewed the research progress of the coking wastewater treatment technology, focusing on the sources,
characteristics, pretreatment technology, biochemical treatment and advanced treatment technology of
wastewater. In addition, this paper discussed the zero—discharge strategy of coking wastewater as well
as the demand for coking wastewater treatment technology to reduce energy consumption and increase
efficiency. The zero—discharge strategy realizes resourceful use of wastewater and minimizes the envi-
ronmental impacts through the integration of processes. Future research will focus on reducing energy
consumption, resource recovery and reuse, and process optimization to achieve green and low—carbon
development of coking wastewater treatment technology.
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Fig. 1 Main process diagram of cocking wastewater treatment!*”!
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Fig. 2 Schematic diagrams of the principles of direct electron

(b) MEH TR

transfer and indirect electron transfer!*

HE %% 1 Ti/RuO, -1r0, B A1 K % £ 1k
JEAKIEAT T A2 A B, SIS A5 R N, 7E e
EEVESAF (CREARTEI B 0.5 em, LI 28 15.6 mA/
em?) , 24t 60 min LB, KK A COD Fil NH;
=N LB AR T 62% F1 96% , 2ot <M

it - g BE FHH AR (GC-MS) 20 By, 1% R fg
R BRI K T xR A 2L 59, indEDE
NG| g Rk R NESE | ZHU 25051 F B 22 MY 42
NI (BDD ) BE R % 5 Ak P2 K 2R 47 IR Ak 3, S 3
T AL R RS BCRS M, [FIRZEARTE Y pH Y
T, JANEBRACEN R E R T Sn0, Ml PbO,
LG RMR R, MA %17 L Ti/Sn0, +Sh/PhO,
ViR B , %t 2 BB AL K v i B B AT T 092
SRR IELR AR ,60 min WILTFLBRT
250 mg/L B, WANG 2153+ T 3D/EC/KPS
TR VR RE R Ry = 2k r AR RIS AR 3R], %
FEAR R K 0 % i kA LA 2R AT B i, COD 1 2%
BRIk 94.15% , HAN %081 JF % 7 —Ffo 0 i
HEL i S L , BN OE ATCFL AR (ICE ) R4, it 5
NBRBIURL (CIM) FESC B SR i o, W4 T
COD Fl €8, B 19 % BR AR, 73 ik 8 T 73%
98% , A3 R S Ik T A% 40 181 5 IR BV i R B P
2.3.1.2 Fenton E L %2 Fenton £ AR
Fenton . fbiET 1894 4E 1 Fenton & B, HnJ
AR BLAE AP K MR B % AR — R
HEALE (H,0,) FIEER GEH JE Fe™ 5 Fe™ ) 3k
i) P 118 SR Ak 38 sz 1oy A BB /K B4 7 3, B 23l
A IR E AR - OH B A MLE K I a
MLIS YA AL CO, H,0 ZT0E =Y, Stk
IR TEF AL FOR N 7 R I (2) A
(3)BY,
Fe* +H,0,—Fe* + « OH+OH" (2)
Fe' +H,0,—Fe™ +0,+H" (3)
AN, Fenton AL R X FALY) 25 I1E
KR, By 2 T AE A BT R AL B K
SR VIBHA ¥R 58 T pH R B[] 5 41
AU it DA S R IV 2% T o S5 TR 3R 0T A A 1 7K Ak
PIRCR AR, BT R B, 7E e S 45 1 F
COD | B 2 F1 5 AL W 1 25 B 8 53 ) AT 3k 3 84% |
88% 1 79% , WAL, Fenton Ak % 9 E 52 2 H2 1k
PR K AL B 3 R A AR COD A B IR
ZHU 25 (5% b | Fenton T 25 7E B AL /K 1) T
AL PR A EEAY , Fenton SN AU AES KR pH
4 JWHE A 1.2 h Fe* Fl H,0,°} 40 mmol/L, J&
KA B (TOC) ZBER 2R 75% , F-4f H
N T3 HT I (RSM) XHZ T 247 THME
SR , Fenton A fLH AR MAFAE— L8R B4,
XF pH BRSNS Gy ] kUi 7 A LA 3R
AREFE AR R T S IR e PR, 26 Fenton
5



E5 0 NS BN I =N F VA ) o e S S B
SR TGS Bl AN Fenton  HL Fenton | 75
Fenton F13EXIAH Fenton E AL F AR %% Fenton i
50 BTy IR TR T FAAM Fenton ALY JRI PR
PE R R T AT

JEHIHH Fenton S ALTE R B ASMHALFIZR T
W) Fe™ , 45 R RE T B8 A B B At Ak 51 [l i
FIMERS , D' Fenton $¢ A E 11 284N 57T WGBS
AR RL, A A P AR T - A8 Ok, AT R AR
RS - OH, HE Fenton i R&EG T s AL22 7 ikl
Fenton JZ N7 , il 15 78 BAM 7= A Fe™ | [R) s 7F BH AR 7=
A H,0,, NI 5 SRR DT N AR g
fifi FH R A48 AE  Fenton S840 %5 5 kb B2 ALK
2 pH =3, IR JE A 30 °C B, COD £ HFE N
71% . LIU %06 Fenton AL R AR AL 5 A
254 B IK Fenton EAL 65 min 5, R\ MiE BEH”
TRA KN 30 min, COD EBRFIA 61% , (7L LpR#%K
ik 96% ., ZHANG %5/ f# Fl C,N,/Si0, 7K % & A
IGAHE AL 7 AL B AR AL R K AR RLRT LG A G TR Y
TSI N g TR S A ALK ) 25 B R N 33% , &
g—C,N, i 5 5, SABER 2" i [i] CuO & (5%
A (CuO-M) fE M AR AL B AR T K, 25 R %
H,66% 1) 2 ¥R 5 IR RERETE 4 h INBk LB, H ik
AbHRS BEIS B 91% 1 R BRFE . GAO %' 5%
H A8 TiO,/Si0, TR 5 I A hy S e Ak 77) b 3 4
LK B T B0 COD M LR, %
532, ) Fenton $ A GBI R Hb W fift £ Ak
KAL)

FEAR IR 7K TR BE Ab BB 1 K K B3R A A
W S RO T B, R A B REAS HE
— B BRI W5 AL B R K B B AR TS Y W,
WIEMELL A YR ALY ES R "R S, X
LM N KR A S R G g e AR LA W A 1
fo i, TR AL HE HE R K AT DL K
FH Ty B PR AR ZESR W0 X P45 A AN 5
b, AP0 % K R TR B A B S B AE AR AT L 3R 58 A
T SRR
2.3.2 BESBIAK

38 AR R LA R 1 6 0 2o P 1
I, 7 0 i o — b ke Z2 R BR 3h g, 1A TR AR
BRI B g AL R E SR R AR L
AT RE I F5 AL FRACR BRAE 0 RGP LT
IR A A A2 20 Tz R DL B R A3 B T
A IE (MF) 4498 (NF) B IE (UF) B3

6

(RO) FIHLIBHT (ED) 5, Ho b B0 A3 & A AL
PP Y R R K A B A
~-RBE(UF-RO)HE T AN &Rz, HIEFHR
REN NN TR P =Sea 7/ (AU N e e
Y, REBBIRT EE LRI T, & UF-
RO AbH A 7K o] BRI A L R Gl . SR,
UF-RO T-ZA7ESCPRI 8 7 — ek i, £ 2
JEREBOK AT , 5 5 5 Ye Fng 2€ , T 5
T B VR DO T AR R BRI T H Ak
PIRCR AR

TR VAR UE E T B E 3 PR
PEAT LA I, A B G A Ak R K HE K 5 4 ik
THEAF K T AR, B R £, R
FH UF-B BB -RO AOZH A Ab B T2 AU 4b
BLS AR T L T R BR o, A R T —
I 22 552 5 185 32 5 Y AT BB PR i ) L, Bt TEAL
P AR AN W7 2E 25 Sk i 22 1% TE ML S A e 0
AT KB, HE 2517 FE0F 5 rh 4> it
T K R0 7K A B A B S B4 4 R 1 1
Al N RN 55 A W R L 3 3 P e L
A e kasE Mk K A7 e 8 RIS I A B A
ORI RSB, i T Ak A
B TARARER R A AR P Y
12 N FHBLIR

43 8 0 AR Ak B A R 7K S — T 224 i B AL 40
I T L 2 B R K e A B R BB A R 2
FEAL K ) VR A A I DA R s it T
ey, A8 ME LA W KA (0 A LA AN B 4 R 4 A
T 408, 25 12 2 7K 118 A Lo 0 8 Rk 1) 8 ot
INMRHERCPRAE . A, BEA B B 1 N FH A B
PR D B I A P AR IR Tl 2 R A
FA, KA WA RS, A ML) | 4R S
A DI DSR2 Ak SRy mT P01 0 96 R X AN
Wk T IRBE TG e, i Al B TR R 2R RS

3 BRKEFHM R

FHE 5 R T. 7 ( Zero Discharge Integrated
Process, ZDIP) j&—Fh . 2815 2| 4 0T & ) b #1
FEARIIR B IT k. R BOR B TR I A i A
PR B K 28 3 i 3RS 52 B m] 1T i Ak B e AR
7 A I VAR A R K ) 5 2 O B A A AR
DMBEHATAL B B e BT A AT . 56 BE vk 3 2R
IK A ZEHR TR 18 AN 2R 58 R H A Y G HE B
TN FAN SO T AR AR kT Rk K



EHEAE P R G AT T A, X ARG L BT 4
AR HAZ 0 A0 TR IRV 47 oy B AR, Yy,
AHEFERRANE 3 Fiw, XEEETHE T —F
PEAL T ER K A3 B4 R B AR R R R
LIt (AOPs ) + HLA X ZE 95 1 4 (MVR) +#
U8/ 4 UE (UF/NF) + XU Hill G I 258 & 45 ™ 1 4l
BT IS, TARR A Tk Ry de B, i
A AT BN AL N 99% F B BR 4N A4 E A 98% 1Y

@

QZ@ %7 RO 4

TG RAREL)

BT
FAEK
| t I
Na,SO, &t ﬁ!ﬁt

SRR, T Tl — S AR e, TR 2 AR
PKE<10% , mue B ROs EH A5 Tk gk
BREREN  SAER , ST e ER 7K B R A0 1 A K
FHERL, PMEEESET R MVR 5 #0026
FE4E (TVR) 214 T2 /b B A A0 R 7K 1 B 400 W,
SEILT 99 11 7= it K AE I 111 #b FEAE R K, TR
BPEE 0.5% B2 SR A6 AR BE, MATT 38 3] 1 B8 ik
A FHe T B AR

Tikk 2

=

NF-III

B3 £UEANERTEHNREHEERERE

Fig. 3 Main treatment process of the full-scale zero—discharge system for coking wastewater
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