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Abstract

Coking wastewater is a typical high-concentration, difficult-to-degrade industrial wastewater with com-
plex composition, high toxicity, and difficult treatment. According to the existing domestic treatment
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technology, it is difficult for the wastewater after biochemical treatment to meet the first-level discharge
standard. The implementation of the new coking industry pollutant discharge standard makes the dis-
charge or reuse of coking wastewater become an urgent problem to be solved. The practical application
of a new type of coking phenol-cyanide wastewater purifierin the advanced treatment process of con-
ventional coking wastewater is introduced. It can not only ensure that the effluent water quality meets
the discharge requirements of the “Coking Chemical Industry Pollutant Discharge Standard”, solve the
environmental pollution problem caused by the discharge of waste water, and improve the reuse rate of
water, but also save fixed investment, reduce operating costs, and easy management and operation,
which has demonstration significance and promotion value.
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1. 518

ARG . B FARTEE A ™ i [ S R P2 A A WL EME R K, S ZERFIE TS e COD. b
Y. B YRR, R A (R R PR R A B TR K, B B A A SoE (1] [2] [3]. BUMTEL,
ALK I b 3 B S AL BRI AR AR AL B . 8 AR AR IS, FEAL IR K R WL A 15 20 25 B
RS T SRR A ) R A BILTS e R ORI 2, BRI CRAEAL 2 Tl e HEshr e ) (K [4]. 8
guit, WERFEMRKHREIT 320, FAREHG KX KRB R AR FEE ™ B fE 5 . Al R B Ab
AR KA Z IE PR HER CABRAR HE S R A e, — B2 B MR ) 2 G I — A R

2012 4 10 H, HORFAHTRER (HRELE TI5 3PHihR(GB16171-2012))  1E:\miAn I Seiti[4]. FEALIE
T BIHE bR R 25 (075 7K 25 B HE bR UE S ™ k%, CODg EALIIEETS Y HIBRAE 43 59 25 /9 80 mg/L 1 0.2 mg/L
[4]o DRIk, TieRHETHSTE, G TERINERLR, ML A LB T 2T L R 5EE 4 7T,
ISR PEAEE T2, BAORIMIEAOK PR R . JEIABE, AT N A R KA BE A (118 47 B ik H I PR I 00«

H—RAENAE T ZRREE - i - MR AT T2, @S 250 AR BRI A B AL R K, (H
R AN AR, SR T F A0 BB SOIR A H R . AR K AR A 2550 2 B L o SR
THLEE 2K BRI T 2 T 20kt =25 6 TNk & R 2 . R 5 & MERRMR I E LIS S i SR K,
R LSBT S A PR T 2B A 5] [6] [7]. BOInTeHL 2R e f 1 A i v I & IR ANy
BUZ R ESFIREE, BRIHMERE AR LTS SR T 7 LA, RPN, PR ¢ HAL, IR AR AK R
FeEtE, (BRI L ERITIE8]. FINA ML 7 2350 A FH 2 et MR P B e 22 A SO I A5 B2 K T Ji 22 T T
DU WO R REGN EZEA SR 235, e TR2ERN FEFREmMmREY. RE&EhE. Bt
BRER & A AR CR A TR PR B PR R4, b & P 4 510, 1 Fe, (OH),” » Fe, (OH)."
Fe, (OH)." )s FHLIG 41 20k 3 B2 SR I o e sk AT AR 0 e R B SR 0], Bk vl 23 R 3L
BT R B A

H I RAAEEZ @S BENGTE) . ZH0T0E. B B SR A FEHA, KK B A REAF 2 (RIE, 2
BATERE S, WA MR OESE TRREE KR, 280 M ERIGE T T & B &K Z 6 /1,
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PRI ZBAR TEMARMESE . ALK BAT WL IE D) 7 B — A BOR ERTSE . @i LAlT. BT 8 B HoR
Jiggs VSGMEEES T AR A ER IR 77 o 410 ALK AR SR 5 AR SEAAT ML (s AT B B EUIR, A
FRLHE R SR T BEFEBREOR, fR A SREGN, AT KA T2 R B e
< R AR B UK K KGR IR A TR IR FE AR BREOR ™, A8 o B  M W SRCE Aol 3o 1L 7G2S AR A | S Be v
b, DU R K B IR AR B SR A — R T 1 7 i

2. SIS T ZHA
2.1. BRI iSKITE A

AR5 K AR AR IR KON =, [RIB ERUSCRI AR BT X AR 35 V5 7K, Ber RSy 150 m3/h, BF Beadt K &4 100 m3/h,
2R 5 I KA E AR AR B

2.2. IKI KR
Bl Vg KA TR 3 KRR, tnEE 1 PR

Table 1. Water inlet and outlet indicators of coking wastewater treatment plant
2 1. SRR IRT KRR

K bR COD (mg/L) NHa-N (mg/L) TP (mg/L) TN (mg/L) PH £&4 FHAA(mg/L)

HEKAERR >2000 70~150 2~3 90~200 6~9 >50

HKFEbR <80 <10 <1 <20 6~9 <0.2
23. TE#EMNT

TERH “TALEE + AO + IRFEALFL” , IRFEALFI IR ERDTIEN, B 2 M. HrhREEIE o A B HR
X L POEX, KIMEBEINIA] 1 ho AR FEFRAL T A AR W fink S04 b (3 P A S A ) /Kt RIR B T Tt
BEAGHAT AL, SERRN HFER LB T2 B TZRARERIE 1.

il FIRER
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itk > EkiRTHE > Wit > R > P !
I
O ; i
L E = _ i :
. W [ : :
| ] vV v |
EBERELT | St N R B —-—->:
| I
i FRIEE !
............................................. N
A4 =] A I
BRI TR S > mkiE — I
I
T
; S ¥
: FIR5R —
I. ....................................................... » ?ﬁ?ﬂ%ﬁirﬁj

Figure 1. Process flow chart of wastewater treatment in coking plant
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3. EREIE

AR UL K ACGRI(RIRR SM 5 KR), AT =y 23 L B Wl s REREARIGR] . — 13
TGRSR RN R YER Y. RAWMREk. RemmRntk. MRk, WKEmMIKRE. PR
=AN RPUGEG . R LIE M2 e AN S A A O IR R EE I, 8 SR A RE e R IR 5 3R S s I e 1
MR, BERSEIM Mk LR A B A A 5 A OB, o8 1 M s AR TR R, RIS 3 KT My
P LR TR BE, IR R R e 1 ke L IR B 2RO, Bt DR e et b H IR R Gk A HLEAL
T ARBE, AR AL Z AR D RIS R, 45 Prid B A AL KGR AR ELIE L S B AT L2 B A A
R REPRERHT . 3R, BB BEELIOKT IS AA L TIR, XK E COD. (. MK A
B s KRR, RAMRR. REDTERIILS, HXEARKI COD £ERF ML 70%LL F, X ufE
MIRERHRAE 90% LA E, FERRM. KBRIE. R, ULMARERCR LBV, HiZ KR MR
FasE e, BB R N TR [10] .

4. FFIIE MRS R
4.1. BITEH

A EER I, SM 1S KFIBOINAM AR INZS R 48, FFREAT AN T oG e A g I A7 [ — vl 245 771 [/
17 P IR Bk T CUE MBS R AR 24550, 25D SM KT 5 T P IECA BOINZ5510(PFS. PAM. Bt (4 751) P9 5 24 751 73l
BRI A, RSN 2SR 5 BT RV, KL A 1, 2 PR SR B SO A V) (B0E AR SE R
Ji) o

KHPAT RS R 7 AT X B, BRI 1 RANRE 0 SM i 7K57, 2 RANREEBHIN A 257
S I RIIERERM S —2, B HKKE, R COD. Bz, M. ARMERBCR.

4.2, BIERE

1) #2561, 2 PIRVNREHBHKE 8, HRE 3
2) 1 RAZARBIN SM #KF, 2 RANEIMBIA 257 BB 7) + PFS + PAM;
3) 1. 2 AFTREEH ORI (8] — 2, AR At K ORE R TR B2 AT 1 A/

4.3. T AEE

FEPHN IR A COD. B, ME, AR . SHE IR A ffr .
4.4. RIEEH

WX 1, 2 A RAURH KT, X EE KA R RO S A A5, BRUE SM 57K 57 1) Sk bR = 3
4.5. B IKRGE

GB11914-1989 (7K JFi-COD [F)ill 5E B 4% T A% )
GB11903-1989 {#rifE H i Lk vk )
HJ535-2009 (/K Z A MM e 98 FARF) o e e k)
HJ1075-2019 7KJ5 i g o b 1)

4.6. ¥R EEHA

HHa e AW, ek 2 s,
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Table 2. Data measurement period
= 2. B2 EER

U JE

Hefi S it K —R—K
1 R 5k H 7K —R—IK
2 R F Rk H 7K —R—IK

4.7. ISR ]
2020 4 8 J§ 9 H % 2020 4 8 /1 20 H.
4.8 WIWEXK

AR HE, KT S KRR RS TS bR e ) — R HE R (GB16171-2012), R H K
FrifE: COD <80 mg/L, NHs-N <10 mg/L.

4.9. HRMBEMEFERKSKFSIZHEH VR

4.9.1. IMNRIRBEF 3%

1) A AL B KPR 9 S2a /K RE, 235 EC 1000 mL ZKEET =4S 1000 mL Bt , H49m50@®), H
H OB AL ACHURE K, @80 SM KR, @BOINIIAZFI (7] + PFS + PAM);

2) SM K7 B Ik R H 4] SM KGR S in HLA3n & 5 83 PRS $oin & AHH], I3 24 748 F i f
SRl e, FEON PFS, okl PAM Bhit;

3) KNI A%, 2o Bonid R, Se b iR (H% 200 rimin) 3 min, JE 125 $EHE (3% 60 r/min) 7
min (37 PAM BlitsAl s B i A2 h A Bl HE T I IS TN ) s

4) FFETERE, FREDUE 30 min, B EIEW, W& COD. NHa-N. g, M,

MNAREE, WE 2 k.

1-BE; 2-BEPERe T 3-1EIRML I HEaS
Figure 2. Schematic diagram of on-site pilot test device
2. Pt R EREE

4.9.2. INATRIREIR
B S A it K EAT B AR R IR, 2] SM KGRI 5 B 25750 PRS BUEAR[, DUz, PFS 5 PAM
A DI L Fras AT 48000, 43 3400 100 ppm. 600 ppm. 2 ppm. 13 H/NMASZEEHdE, Widk 3. &l 3 Fin.
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Table 3. Field test data
52 3. AR I B

L7
COD (mg/L) NHs-N (mg/L) () MHEE(NTU)
eS|
JRK 175.4 12.4 238.0 3273
FHZE 2G5 485 6.0 24.0 38.4
WIAZIHI 78.3 9.5 85.0 98.6
1S L BRE% 72.3 51.6 89.9 88.3
I 2 %% 55.4 23.4 64.3 69.9
100 89.0 :
7 883 MCOD mNH3-N mfE wilfE
80 69.9
64.3
60 55.4
N
5
40 ¥
&
H 23.4
20
0
S 24 751 Bl #7)
Figure 3. The removal rate of on-site small test indicators
3. AR NI AR R BRE
EISEBIFAIE

1) SM # K AR LAZ: BRAEAG IR K o O 7 MEFE AR A ML), COD R ik 72%, i #5% COD £
N 55.4%.

2) SM EAKFIRH AR Kt s s S A B RmENE ZRACR, GE M HBCRIL T I nts
G5

3) SM KA AR BN 24570),  IFkAT Az P v il

5. MRS RIES T
5.1. & 4iRE

SEFRIZAT RIS A FIBINEROR, R AT RN ZG A, FRARERE0 K T (0 AR AN H K bR KU . A=
PRI 2 PN B B s

F—BrB: 2020 48 H 9 HA 2020 4 8 H 13 H, 1 RAFEEHESIN SM 15K 7], Bohn&E % /NS g
S, $n 600 ppm, 2 RFNREEFEAINIIS JFA 257, RIS EANER, S mHcm: Bitsf>y 100 ppm,
PFS 600 ppm, PAM % 2 ppm, fSHRIGEHE. 15 4 Fior.

BB 2020 48 H 14 H % 2020 428 A 20 H, MAEHE B EdE i ss A, 5 B, F#K SM
HKFIFN S, $nEJy 400 ppm (3 — M BoliG o it B ), S ZREmERFEAE, 15 HaieHdE. ik
5 FRe.
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Table 4. Data sheet of the first stage of production test
4 MR E—MERRIER

T H Febs PR A TRBRITTEIR S 1 R4 TRBRITIEIR S 2 R4
‘ CODe;  NHeN  fafF U COD  NHsN (& fuidics COD  NHsN A fuidics
T mg/L mg/L % NTU mg/L mg/L fi& NTU mg/L mg/L % NTU
2020.08.09 165.8 12.4 202.0 321.6 42.8 6.2 21.0 37.1 76.4 9.3 72.0 85.8
2020.08.10  168.2 133 228.0 3114 43.6 6.6 22.0 35.4 79.5 10.1 81.0 83.9
2020.08.11  178.4 126 238.0 328.3 46.2 6.3 23.0 36.5 84.3 9.7 85.0 88.6
2020.08.12  188.6 12.0 212.0 301.8 48.4 6.0 20.0 34.2 89.2 9.1 74.0 81.3
2020.08.13  156.5 13.3 220.0 328.2 39.9 6.6 24.0 36.8 716 10.4 80.0 87.9
Table 5. Data sheet of the second stage of production test
5. EFMRIE ZMEBRIER
T H $bx e A TRERITIE S 1 R4 TRERITIE SR 2 R4
\ CODe;  NHgN  faff L COD  NHsN &) T COD  NHsN  fa)EF T
M mg/L mg/L %5 NTU mg/L mg/L % NTU mg/L mg/L % NTU
2020.08.14  148.7 13.0 214.0 347.4 58.5 9.9 71.0 89.4 71.3 10.1 76.0 94.6
2020.08.15  184.2 12.9 196.0 328.6 72.7 9.8 65.0 83.1 86.1 10.0 68.0 88.7
2020.08.16  172.7 11.9 209.0 3328 67.1 9.0 69.0 84.5 82.7 9.2 74.0 89.4
2020.08.17  182.9 12.3 217.0 298.7 73.6 9.3 72.0 75.6 84.1 9.6 77.0 80.2
2020.08.18 166.1 13.1 226.0 309.5 64.4 9.7 75.0 78.4 77.9 10.2 80.0 84.2
2020.08.19 178.4 12.6 216.0 298.2 76.2 9.6 71.0 74.8 82.6 9.8 75.0 80.1
2020.08.20 181.6 11.8 229.0 307.5 70.6 8.9 76.0 78.2 86.7 9.2 81.0 82.6

5.2. HARFHESH

PR 4 5358 5 5, 5SS B FUR K E K S B 2575 5% e bR 70 R FE AL BRI B ) B R .
nk 6, K 4~7 fiw.

Table 6. Removal rate of each index of the first and second series of coagulation sedimentation tank

= 6. SREUTUEME 1. 2 RIS ERE

iH IREES 1 &5 TREHTTE SR 2 251

] COD %£Fr#% NH-N £FxH% CEZXEERF%  MELEFE% COD EHBEE% NHeN LRE% GIELRE%  ZRERE%
08.09 742 50.1 89.6 88.5 53.9 24.9 64.4 733
08.10 74.1 49.7 90.4 88.6 52.7 239 64.5 73.1
08.11 74.1 49.9 90.3 88.9 52.7 232 64.3 73.0
08.12 743 50.2 90.6 88.7 52.7 238 65.1 73.1
08.13 745 49.7 89.1 88.8 54.2 217 63.6 73.2
08.14 60.7 23.8 66.8 74.3 52.1 223 64.5 72.8
08.15 60.5 241 66.8 74.7 53.3 218 65.3 73.0
08.16 61.2 245 67.0 74.6 52.1 21.9 64.6 73.1
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Continued
08.17 59.8 244 66.8 74.7 54.0 220 64.5 73.2
08.18 61.2 26.0 66.8 74.7 53.1 22.2 64.6 72.8
08.19 57.3 23.8 67.1 74.9 53.7 22.2 65.3 73.1
08.20 61.1 24.7 66.8 74.6 52.3 221 64.6 73.1
80.0
o—=0 O—
70.0 L]
I
60. 0 .
. |
¥ 40.0 o=
% HBrE .
30.0 I —0—E1RY| —0—FE2RY|
20.0
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0.0
8/9 8/11 8/13 8/15 8/17 8/19 8/21
H
Figure 4. COD removal rate of the first and second series of coagulation sedimentation
4. REETURSE 1. 2 &% COD K%
60. 0
|
50.0 —o—F1RY| —o—E2R5|
40.0
®
M 30.0
&
H
20.0
Y -
% BBz %:MI\«E&
10.0
0.0
8/9 8/11 8/13 8/15 8/17 8/19 8/21
H#
Figure 5. NH3-N removal rate of the first and second series of coagulation sedimentation
5. REETESE 1. 2 &% NHy-N KFRE
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Figure 6. Color removal rate of the first and second series of coagulation sedimentation
6. SREIUESE 1. 2 RIIBEERBRE

100.0

9.0 gu-o—o—
80.0

70.0

60.0

50.0 —o— 1R —o—H2R%|

EBE, %

40.0 -
BHE
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8/9 8/11 8/13 8/15 8/17 8/19 8/21

H#

Figure 7. Turbidity Color removal rate of the first and second series of coagulation sedimentation

7. REETUESE 1. 2 R ERE

BB /INGE: SM 157G B AL UR P AR BB A RT LAASE AR 14 £ A PR A HE Bt e 1A LA R BE BRAIR - TRTI 2R
IKFGSEAE 10 mg/L LLR, 353 (oAt Tolkis ReWisiEicbritE) AR SM g KGRI I AR B R K 1 T2
A FR ORI, AE R SEROINE N R T GiREE . 2R SM KGRI FEAL R KR AL B BOR $ bt £
i RE IR, KK BUAEE , AT B 25 7B HBLEAR L & o
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6. MTEE o HRr
TR LB 1 547 COD ZilcAs, tHE AR
M = F/DN
Horr, DN A#INZ4 7% b COD 2% F& £ (gCOD/M?); M Ny B AR AR5 7K 224 1 B fo7 COD 124751 A (78/(gCOD)),
F BB RS KB 26570 A (Gt /m?®) .
LIS B BRI A, A HIRBDTEES 1. 2 &5 ACOD. Wk 7 Fis.

Table 7. ACOD data sheet of the first and second series of the first stage of the production test
F7OEFERRE-MERE 1. 2 &Y ACOD HiER

RN EMEEEEAN TRERITIEIBES 1 K% ACOD (mg/L) TRERITIEIBES 2 K% ACOD (mg/L)

2020.08.14 90.2 774
2020.08.15 111.5 98.1
2020.08.16 105.6 90.0
2020.08.17 109.3 98.8
2020.08.18 101.7 88.2
2020.08.19 102.2 95.8
2020.08.20 111.0 24.9

¥1E 104.5 91.9

FRAAZ B -

WI%255): B55) 12,000 o/, #nE A 100 ppm; PFS 2000 so/ii, #InE A 600 ppm; PAM 16,000 7t/
W, FOINEN 2 ppme KN AIHEINEAS N 0.002432 JT/L, AR K A A 2.432 JE/MHK

SM $7K 5% 5000 Jo/M, #A0E A 400 ppm, X RFANAAS A 0.002 Je/L, 3T E I IK AR 2 Je/mEK

M (I3 24571) = 0.002432 (7T/L)/91.9 (mg/L) = 0.0265 (7t/(gCOD));

M (SM 47K 1) = 0.002 (76/L)/104.5 (mg/L) = 0.0191 (Jt/(gCOD));

FF AL COD $#27F = (0.0265 — 0.0191)/0.0191 = 38.7%.

7. &g

1) BT AR Y FUR KIS KR AR O BT B ST AR B, SRR TR B R 45555 2 s G B A
P X R TR BRIV Wit e 2 BT RAFINAeRE, ABCRIEA R TE, AEIF s, AEnis e
ITE AR A AR R, BoUs WAk HASCR A€ s

2) I T AL UK K AR B ER AL R KR L AR BB FL b oy A7 BE 098, 7KK B RERS E T 5

3) SEARRX A TZ W& B/, oIk i o A TE 3 IR K R M S A B 2 4% 5

4) JEEAMFERK, AR L GRE . G (AN EAR, KB COD Blin 2554 Tt
38.7%, BAFEE S, BONAFIFSAD, Son B m RHE M AME

&E 3k
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