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Study on coke quenching wastewater treatment with Fenton Oxidation Method
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Abstract ; In order to study the variation of pollutants in coke quenching water before and after coke quenching,the treatment effect and the
impact on coke quality when using Fenton Oxidation Method to treat quenching water, this paper analyzed the water quality characteristics
of coke quenching water, investigated the changes of COD., and SS concentration in water before and after quenching, and discussed the
effects of Fenton oxidation treatment and the changes of SO; ,Na* and Fe* concentrations in water.The results show that the concentrations
of COD, and SS increase after quenching, the average increasement of COD, and SS are 47.6 mg/L and 32.6 mg/L respectively. Under the
optimal reaction conditions when the dosage of 1% oxidant and hydraulic retention time with 1 h, COD, removal rate reaches 55.55% ~ 70.
02%.1t is found that the treatment of coke quenching water by Fenton oxidation will lead to the increasement of Na*and SO2” concentration
and the decrease of Fe’* concentration in effluent. When Fenton Oxidation Method is used to treat coke quenching water,Na* concentration
had a certain cumulative effect. Therefore,Na™ accumulation amount should pay attention to control.
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Fig.1 Sampling site from quenching wastewater pond

HKO N
| -
BME
— AT (e fL ]
mz || g
BESE, o ° 3 o
el B NI P

M2 5 L/h [Fl&CK 58K R 2
Fig.2 5 L/h intermittent Fenton reactor

1.3 KRB FHE

JEAEAKOK BT I3 48 bR e 7 B a0 R . COD, Wk B
K H GB 11914—1989¢ E 4% FRER VA ) I | S Ak &
K H HI 535—2009¢ 40 QiR 43 OB EE ) M, pH
K GB/T 6920— 19864 3 35 H #f 72 ) I+ 5 SS ¥R ¥
K H GB 11901—1989¢ /K it B IF Y rydil e d i ik)
ME ;Na* Fe W R HY 776—2015¢ H1 A& %
BRI SOGIE ) M A2 5 SO Wk 2R AT HI/T 84—
2001 B 3% 0k ) M 7 5 £k I PR CRIL TR S5
SREE CSR SR GB/T 4000—2008 ( 42 1% 52 W K S
o7 Ji e a8 vk ) W

2 BREKKEHARESTENIETH

21 KEHWMER
ZAEALT IR EEACOK BT BT 45 R W3R 1, MR 1
AL PR AR K E BTG YL SS AT COD, , R4 AH 5
BORE A e A W 25 R R Iz AR K TR i A
AL A 2y b, B s X HE AR K COD, \SS
WRE AT
223



www.chinacaj.net

2018 4E45 4 1] # %2 A F H K 55 46 4%
1 BEKKRUZSER W COD M JiE, e AR A 5 7K i ARV 1 COD, AT

Table 1 Water quality indexes of coke quenching wastewater

B/ (mg - L71)

WA pH
sS COD.,  NH,;-N AL
JEAE K 6~9 <200 <450 <10 <1.0
iEbREsRk 6~9 <70 <150 <25 <0.2

22 SEYESETHSW
221 COD & JE & .20 #r

3 I R X HE AR T JS K COD, e EE iE 17
R, 5 RN E 3 fras, i3 Al AR ER T COD,
T VR B - Y 230.4 me/ L, THEEEJS COD,, i
TR E TS R 278.0 mg/L, B0 Se it &
COD., Ji ¥ B fie K 10y 89 mg/ L, fe /M iy 13
mg/L, 2 1 45 3k 47.6 mg/L, K EE &S
COD ., e B2 W] &b 36, HLAE AR A8 3 A2 v JR A5 7KK BT
WK, COD,, it ik B e /IME R 120 mg/L, Fe kK
BT 400 mg/L,
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Fig.3 COD,, concentration change of wastewater
before and after quenching
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Fig.4 SS concentration change of wastewater

before and after quenching
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Fig.5 Flowchart of coke quenching wastewater

treatment with Fenton Oxidation Method
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Fig.6  Change in COD_, concentration with time
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Table 2 Changes of ion concentration after Fenton oxidation

JEHHE/ (mg - L)

i H
Na* S03” Fe?*
Qb PR FT 2.58x103 2.18x103 1.67
Qb B )5 3.04x103 2.87x103 0.72

FH 2R 2 AT, 50 A Ak ik A B  Fe™ Vi BE B
6, X2 TIERE A mEE( - OH) $2 4L A L PR
BT Fe* Akl Fe™ | RS A= L Fe (OH) LVE,
PCARFR S5 K Y Fe™ v BE AR T B K ; SOT Wk 1
hn AR L BR80T Y E M BN S0 B
) S 1 AR D, DR SO AE AR ABGATE 5 AR B TS Na® ¥R
JEE A S 1GR3k 2 P T A S g f B R s AR o A
NaOH T2, Na" W04 )E & F, e A b 7 35
FBUA B — 0 Wk B I 4 X AR R T R A —
Wi 240 R A X Na® i 2FEUSE— 0158
3.4 Na W ANESDH

K FH BT 534K 28 % B AN NaSO, 35 W0 F5 ok 2
1T TR, 45 S R H ik CSR R 45.0% ,CRI K
42.6% , Ik AN B G R TR AR HE, R T A 4R
FEAE K Na® B v B B A (R A T —
SEMIFRAE , T 25X Na™ 4 A HEAT34E

D SRS R G Na™ 5 A Na* 42
PG A A G A b SRR U 500 4 A 17 A Na* i
T TEIT i TR A K b Nat 2 B 25 0 52 % 5
JE B AR Y NaOH ¥ A, pH M4 8 2 9 T LA
Na' W25 FHS - OH & imik g, Bp ok 107 ~ 107
mol/L, B 10 mol/L; Na* JF ¥ £ 2k 23x 107 g/L,
3Ry R K e BRI 23%107° ke/t,

2) B S PR oS Ak B R 100 ¢, SEAE K HL S Ry
500 t, FERELLGIA 1 2 5, WAE AR Na™ i & 4.6
107 kg/t, ¥BE BB 4340k 4.6x107° ;FeSO, - 7H,0
Bhn i Ry o5 i AR AL HEIK 9 0.2% , 55 Fe™ A Fe
(OH) UL TE I I 75 L iH #E B OH™ B {EH K 21.58
mol/t, B FH It A Na* BT 54 496.4 g/t; SF 1A AL
KIS AR R RELL G 1 2 5, l kAl
& Na" iy AN 99.3 o/t, ST A Na* Bt 47
Hh 9.98x1077 , HAT — 2 1 AL, B0 AE R 2%
i 4 f 72 Ah PR AR K IS 7 3 RS ] Na™ i) R

225



www.chinacaj.net

2018 44 4 4] # 2 # 2 H K 5 46 %

4 & it

1) MR FEK TP 25 5Lk COD,, Ml SS, HAR
)5 COD, ot vk B Lb M A 10 38 o, S X 34 R
47.6 mg/L; BIF YR SS 0 LR AR =, P340 i
ikF) 32.6 mg/L,

2) FE 3 AT (R e AR 2 0 S By 45 14, 250 4
i AT e A R L BRIE AR K T A LS )
H AR S A AR T SO AT

3) Z5i AR A ik b FAR AR KBt K TR Y Na™ Al
SO MREERE AN, Fe™ M BEREAR . R JH 25 Ak i Ak
PRI AR Na® EA BN, 800 T 24 il
KH Na* i BB

2% Lk ( References) :

(1] ZoRHES TR AL BRI B IR [ ] 05 1k
1.,1999,30(6) :267-268.
CAI Chengyou.Comment on environment impact caused coke wet
and dry quenching process [ J].Fuel & Chemical Processes, 1999,
30(6) :267-268.

(2] TVEYE, sk—2L SR ALBK F HE R AT BEPE SR [ T B0k S5 16
1.,2004,35(6) :41-43.
YIN Junxian, ZHANG Yihong. Discussion on possibility of no
effluent discharge[ J]. Fuel & Chemical Processes [ J].2004, 35
(6) :41-43.

[31 5k Tk, &m0y, 5 WO A AL AR W) IR K IR BB X £E ¢
PERERZ Y SIS ST [ C)//2013 4F R AR AT &8
SCd st T E SRR 2, 2013,

[4] FPEL, 40, BB, 55 Ti-Sn0, L POE 25 B AR AR 1 2R
KHT CODLJ]. v [ 3R 35 48 BT ¥ 2 Be 24 4R, 2015, 25 (2) : 40
-43.
GUO Aihong, HU Jinshan, CHENG Yanbo, et al. COD quick
removal from coke quenching circulation water with Ti—SnO, elec-
trode[ J ].Journal of EMCC,2015,25(2) :40-43.

[51 Mk &, G N, 5 BRI R RN [ J]. 5t R
AR FARAFIAERR, 2006,23(3) :272-274.
LIN Qian,ZENG Xianggin, LIU Dingfu,et al.The effect of temper-
ature on flocculation settling [ J . Journal of Guizhou University:
Natural Science Edition,2006,23(3) :272-274.

(6] % . A44, mJeie. REER I M. 22 M 22 M K2 AR
#t,1993.277.

(7] AU, 259 F A K h LR AR RS [ 1] 8 iRk, 2008
(8):84-87.
DAI Xinxin, LI Biansheng.Studies on solubility characteristics of o-
zone in water[ J ].Food Science and Technology,2008(8) ;84-87.

[8] KU Y,SU W J.Decomposition kinetics of ozone in aqueous solution
[J].Ind Eng Chem Res,1996,35(10) :3369-3371.

[9] GUROL Mirat D.Kinetics of ozone decomposition:a dynamic ap-

226

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

proach [ J ]. Environmental Science & Technology, 1982, 16
(7) :380.

Z= E AT T KSR A RXT AR SER [ D] A K b
BHE K% ,2013.

R AR MR AR T2 RS e O A (] L e T
2007,27(2) :69-72.

ZHAO Haixia. Discharging analysis of exhaust contamination in
wet extinguishing coke process [ J]. Shanxi Chemical Industry,
2007,27(2) :69-72.

XSS AR AR P R AR 5K A B B BRI [ 7] I P AR
% ,2010,30(5) :74-76.

ZHAO Sihan. Factor analysis on coke moisture in wet coke
quenching|[ J ].Shanxi Coal ,2010,30(5) :74-76.
FFHR BRI T K P A MU REA# COD Y& W
[J]. AT ,2015,44(7) ; 158~ 162.

WANG Danhu.Measurement and study of the soluble recalcitrant
COD in refining and petrochemcial wastewater [ J ]. Shandong
Chemical Industry,2015,44(7) .158-162.

AN AR BRZR 2, A5 R ARRE TS e BUIRBT 2 [T ]. ol
ZA IR ,2007,33(1) :34-36.

WANG Jianchuan, WU Zhimin, CHEN Fengjun,et al.The current
situation of pollutants in quenching tower [ J ]. Industrial Safety
and Environmental Protection,2007,33( 1) :34-36.

FrgRt TEWCSC, i, % UV-Fenton T. 2.3 B IE R 4N
B AR b PR AR B s i PR R WP AR [ 0] 3R 3E TAR PR 2%
##%,2013,3(1) :65-69.

XU Sushi, WANG Chengwen, WANG Di, et al.Study on UV-Fen-
ton treatment of concentrated water from nanofiltration of bio -
treated landfill leachate[ J].Journal of Environmental Engineering
Technology,2013,3( 1) :65-69.

HERMOSILLA D, MERAYO N, ORDEZR, et al.Optimization of
conventional Fenton and ultraviolet —assisted oxidation processes
for the treatment of reverse osmosis retentate from a paper mill
[J].Waste Manage,2012,32(6) :1236-1243.

kb AR, b R SNSRI AR P M B S AR B
ATAEARERIIETE L) ) BTSREREE LR, 2015,37(3) :27-32.

DU Song, WANG Jikun, DONG Weiguo, et al.Using UV —Fenton
treatment to improve the biodegradability of two—stage gasification
wastewater[ J |. Environmental Protection of Xinjiang, 2015, 37
(3):27-32.

GOTVAJNAZ,ZAGORC-KONCAN J,COTMANM.Fenton’ s oxi-
dative treatment of municipal landfill leachate as an alternative to
biological process[ J].Desalination,2011,275:269-275.

2 A 2 A T TR BT VE A 3R AL T K A= A s K a8
FE[ D] MEIR I MR Tl K%, 20135458,

[ 2R e S IR E N B S U =W B 5102 S e S 2
[Cl//8-LmAaERE IR 5 3 T2 R <10 S, bt th
4@ 2F 43,2013,

AT BRI, S AT e e g A E T[] st
R R #2541 ,2013,35(4) :438-447.

(FHEE5 207 TT)



SR AR 2 R A O 5

www.chinacaj.net

2018 4F55 4 #

[10]

[11]

[12]

[13]

[14]

LIU Xiaoxian, LI Chenghua.The logging evaluation method of coal-
bed methane reservoir[ J ].Coal Geology of China,2008,20 (12)
1-3.
i 4 e R DN BORHRERIAR [ 7] b I B BT, 2003,
15(4) :54-57.
GAO Xuchen. Preliminary study and interpretation of coal seam
gas well logging data [ J ]. Coal Geology of China, 2003, 15
(4) :54-57.
ik BRSBTS o A A L
HFHE N R AT 1] SEBA AR 2014,42(5) 98-102.
ZHANG Zheng, QIN Yong, FU Xuehai, et al. Analysis of the gas
distribution law and geological control factors of gas containing
features for coal—seams in Panzhuang Block[ J].Coal Science and
Technology,2014,42(5) :98-102.
WEHISF BB M2 A SR ARy R [ ] FH b 5
S, 1998 ,26(5) :58-60.
PAN Heping, HUANG Zhihui. Discussion on the interpretation
method of gas content logging in coal seam[ J].Coal Geology and
Exploration, 1998 ,26(5) :58-60.
kb SRy AR S A P A (] o A b
2007,19(3) :63-64.
DU Xiang. Application of logging method in coalbed methane ex-
ploration[ J].Coal Geology of China,2007,19(3) :63-64.
B JEEAZ AR5, 45 R I BORHT A A2 A8 B b &
SERYITIEDTSE : LURUBUG X S (9] [ 7] S P b Bk ) PR g
2010,33(4) :262 -265.
YANG Donggen. FAN Yiren, DENG Shaogui, et al. Evaluation of

=

)

[15]

[16]

[17]

[18]

[19]

[20]

coal seam,quality and gas content using logging data:a case study
of Heshun region[ J ].Progress in Exploration Geophysics, 2010,
33 (4):262-265.

BRI SR SR PP A T [ ML AU A Tl e R
11,2007 .47-48.

AR, 2 T P L R R BT RIS [ M) AL
Tk Hh AR, 2007 : 106-109.

WEHIE SRR SAHZ I (1] KRR T, 2005,25(3)
48-51.

PAN Heping.Logging evaluation of coalbed methane reservoir[ J].
Natural Gas Industry,2005,25(3) ;48-51.

i AT, 5 RURR, 25 T, S5 R 22 Y e 5 e 5 A2 25
FIRIBEFE 1] A H BT S R, 1997,25(3) :54-56.

LU Guozhen,ZHANG Fengwei, FU Xuehai, et al.The study on the
methane content and the structure of coal seam|[ J].Coal Geology
and Exploration, 1997,25(3) :54-56.

WRILIE XD R S0l 5, 28 0 e 2 SR 2 A v B8
[J]. R4 AR 1997 (4) :36-40.

CHEN Jiangfeng, LIU Baomin, BIE Yuping, et al. Application of
logging in the evaluation of coalbed methane reservoir[ J].Coal
Technology,1997(4) .36-40.

4L RN, AR, A A Z MR S R B P
R T] R S R, 2001,25(2) < 138-143.

DONG Hong, HOU Junsheng, LI Nenggen, et al. Logging
evaluation method of coal seam and gas content and its application
[ J]. Geophysical and Geochemical Exploration, 2001, 25
(2):138-143.

(_4%56 226 1)

[22]

ZHAO Hongbo, CAI Haoyu, CHENG Shusen, et al. Degradation
effect of potassium and sodium on coke[ J].Journal of University
of Science and Technology Beijing,2013,35(4) .438-447.
XUZKCHT, BRI, F AR e, 45 i Jm o FE R P PERE Y S MR [ 0]
BB, 2008 ,31(3) :43-47.

LIU Yongxin, ZHANG Bobo, WANG Fuxian, et al. Effect of
alkaline metal on thermal properties of coke[ J].Coal Conversion,
2008,31(3) .43-47.

TR BB SO, 45 R TR ST R SR R SO S5 4 1=
RS B 5T [T ] AL T B R A o 4Rk, 2016, 36
(5):321-326.

[24]

[25]

HE Zhijun, YU Yingchang, ZHANG Wenlong, et al.Influence of
sodium on coke microstructure in different reaction atmosphere
[J].Journal of University of Science and Technology Liaoning,
2016,36(5) :321-326.

TR, 5 TR ARG A T 200 B AL K X 7K PR 35852 1) 43 A
(] BT R4 . BT IR, 2009, 34(6) :82-86.

HE Yugqin, YI Yumin. Comparison of different coke quenching
methods on water environment[ J].Journal of Kunming University
of Science and Technology: Science and Technology, 2009, 34
(6) :82-86.

JE D50 JE KR Na X TC 45 AR 45 R0 i 485 ] £ 1 o ek
SEMARRFFE[ D ]3I0 IRIURHER %, 2016 :42-49.

207





