235568 EARE N CAE Sl N Vol.23  No.6
2017 4 11 Clean Coal Technology Nov. 2017

EIFRSREREEE R ERSEN

EOELE OB AEMC ANEC R A ELE
(1R BRI B A PR A B BAL T 0, db st 100013 ;2. MR BLARF M BERFFE 42 Be , Jb st 1000135
3. IR PR O R 5 v [ R SR JEEE 100013)

W OE. 50N THRELMKTL SO, NO, HAIKAFTEBRENEZY B L T ARE B
R/ B R A% SHRE BACE R T TR MEIRRACR R F AR AR B IR A BLARHE R | AR R
PeR AR AR IR SR RARACIE R BLAE R | BACBLAE S A AR A B IR ABLAEE R A F A R AL
BACEF Ky KA B IR A BB — AR 0 T LRI BRI R R & A5 B2 T AW
JEALARMBLAE AR AE T LR R F RAHA RAEFTEEFTRAENF, 8RBV RAIGTREHE
TR AR AR SR YR AR FIRIE KRR 3 B, IF R BT 5k RO R AR R F AR AR A
KR B NA A BLRRILAN ;75 Fe R B R AT J  — IRAL LR
P E S5 :X701. 3 MRS A XEHS:1006-6772(2017)06-0001-06
Progress and suggestion on desulfurization and denitrification
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Abstract:SO, and NO, emission status and the main influencing factors,of pollutant concentration in coking industry in China were ana-
lyzed. This paper also compared the process principle, desulfurization and denitrification efficiency and their advantages and disadvantages
of the desulfurization technology (i.e. ,ammonia desulfurization ,limestone—gypsum desulfurization, double alkali desulfurization,MgO des-
ulfurization, spray drying desulfurization and circulating" fluidized bed desulfurization ) , denitrification technology (low NO, combustion
technology , SCR denitrification , oxidation denitrification) and integrated desulfurization and denitrification technology (active coke desulfu-
rization and denitrification and LCO desulfurization and denitrification ) . The route selection,flue gas emission,secondary pollution and oth-
ers problems were summarized. It is pointed out that the pollution control of coke oven flue gas should effectively integrate the source con-
trol ,low nitrogen combustion and ending purification, and the coke oven management level and the application of new technology should al-
so be strengthened.
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Table 1 Comparison of desulfurization technologies for coke oven gas

240 ik AR IRAT FAUTReS AR W5 25 vk PEAFAL IR
JRRRCE % 95 ~99 95 95 85 90
Bl (NH,), S0, O MgS0, « 7H,0 CaS0, ,CaS0, CaS0; ,CaS0,
ZRIG Y ki S IR K Na, SO, SR K & G
T LA E T A JEA A T
AHXS 24T 3% 1/ % 120 100 80 90 110

VE ¢ HURHE AT 2 A J/ A0 AT 2 9 S (100% ) SEEAT I .
2.2 MREEEAR

R, B AR PR B R B R AR
B AR AR LRI E I (IR SCR) H A F4A
TR H AR SE 3 Fh

D ARAESRBER A

TRAEBRPE R AR Y A8 HETF NO, A HLER, AT

ARPRIGE AT I T EE R R AR NO, HE, DT 52 BEAR 2
AR NO, Az plie AP, A B AR R
PR FZATLFEM TR Mbp o BOm B Sehrtibe
i BEAE R SRR, AR ER R R AL s H AT
B R RGBS, 3 B A KR ok
AR WFFE SRR B R SR B A I R T

3



2017 55 6 A

E A A H K 5523 %

9 10% ~20% , 485t 30% , W2 FEARMREERI%R ;1%
T5 PP RO e i vl 3k 25% , AR A BN B—
PR FH 25 R B B R ok B AIRBR LR, A
7 S5 BRI T A RR AR A R D SR S BRIk
PR E T AR R TR A I B AR R R &R
Gt B AR Tk £ oA B R R AR R HE TR
JE | BEAR AR B GE TR | 36 e o B0 YL, B AR
s S R R B Mg NO, ARk, BLS T
T AR RS PR S 4 BOm i R4 &,
AFSEEE NO, HECRHE T 500 mg/m® DL R A H s 45
K FHAH P60 5 L PRk R e R G
NO, HEBCAT #5617 600 mg/m® Z245

2) {3 SCR ifi

5L L, R R AR A ERAR, —
M 170 ~280 °C 3 B %% R, Fo A SCHLAG T A&
IR SCR A IHIAEHA | IZH AR A RCE
A5 70% LA L, ARIR SCR AP AR T2 21
— S TR IR A P i\ S R AR IR IR A A
JEF MRS T A AR R A, ZEAE AR RIAE
T FEGH SR B NO, A TR SR 1 A A
AURK, AT 25 ) B A A 2k SR (TR SCR M
JRAEHE A B AR R SRS A PR X A AT
SEM T B RCR R & B T, i & el
FE NN KA TE R RS e A TR 2R
T SCR A 47 A A J A% O ), 38 AP Af £ Ak 11
WA B2 7 R B i D e AR i - A
R R G e ] B IR R SCR AR AP JH B0 352 AR 1
£ PR E [ I

3) AL

SRR B AR A i E ALK NO Skl =
WA R ALY, 2R 5 ) B8 3 A7 W% A IR 5 1 o
B 1205 EVHIT, A6 AR 0 A<M Aot A 5 it o iz FH 1) 4
AR F 2R B ROBAEK 2k B A o AR,
7] s SR 53 o S HoAth V5 e 5 (H3Z T 2 A AR S AR
THFER R, 21T 2 e, eE M M M Bk
Sy e SR RIS Y A R
2.3 BEmEBERY— LA

RSB B — IR Ak AR A 2 0 L 9 R R
RAETT MAEAE B E LS, UM T AR 58 5 A H Y
H A, AR — AR R T T
P £ AL I A — PR AL B AR RS A Ak S AT AT
g2 B>

4

1) W AR BB A — R LB A

175 PR AR PSR — A A AR A2 R T P A g i
BRI AN AR ) B O B A< 1 S0, Al NO,
I DS IR TR AL B AR, At i L2
FET S0, TENGPEAE R 1 0y W B A A VE T I <
1) SO, #£ 110 ~180 C T, 5P KZERK
Az IS0 A B IR R B A 35 P FL B P 5 I A
FIFHIE PR R A AL R P | SR IR 2 5k i Ak 3
T TEMS R B D NH, {26 NO %2k b
AR A T R A G R N, T HE Y i
% S0, Al NO, BiBRACE AT I8 80% VL b, ANIEFE T
2K TG G i B A B R AR Tl Y A 4%
e AR R IR AT T A 1 T O A B R A 5 i
2% T LB R ADAETE TG P AR BUFE | Wt S 2o iU
WHFE W RS S ES e R R RS T Tl
)R T

2) A A R R A 2 A

WAL R (LCO) A M il A 248 4 Ak
FIFEA P VER T < ) So, Fl NO,
Fra A b R R A R, B S 5 A B A S
(AR A5 ) e HE R i e A o T i A i T
B PRSI E AR SO, NO, BEBR K
AL HIEEF] 90% K 70% LA 1Y BRAS IR SCER
1R AN TR TS G IR N 3 A LA A
RIS S A T O 0t s 4 R LA S
St (HBR R ™ W 20 B TR 0 28 A ORI A LA
AN il 35 2 T ok A6 ) FATS s YA A b A 1
IR A e AR R 7 R P o5
2.4 L ESERAREEARELER R

1) BBl i 5 B LA 45 IO P e

FRG T2 2 A R, WA 7 7 i I B AT, I
B R N R AT, A e B S L S A, ) 22
ik B F AR IR A ARG, 1A B A T 22 R R R R
i 80 CHETFE 200 °C LA F, i3 5 v pl AE VR IK 2% 9F:
BN A b A 5 #5398 456 S T i TR, A i 4 Ak
FEHT A SO, B3 7 1 S Ak 1E S0, , &
AR SO, 56 1% NH, Fl7K 258 S5 A BB IR &
it WRIR SV B B RS b | 2 ok v A 4 1k 51
IR 1AL 25 15 18 B8 2 R ok, DAL T 52 i) oG i 20k 2R
Fe V£ Al FH #54

2) SRR S B A J5 AR S HE A )

FENR S BB A o, 7T kB L 3 1o A
A2 B AR D R s el A R R 2 Ry



A AR R BB AN B RS

2017 427 6

Ao AP L I 0 AL 0 v 2 O 1 HE
) 255 A A A% L SO AR S A0 o F A A P
AR AP 1] phy T4 RS AR 108 25, Ta ik S
T I T3 10 S5 B AN BEHE I, DT 5 | K hB K 25 22
BRI BRI AR i 14 0 e e A A A 1
T, BT HEAR 2 WA A T 2 el s FR P <
T AR T 130 °C, XGRS (8 18 1l e AN HEA
PRI, DT 2 28 8 RHL 0 3 O 0 1 e, AN 0] T
R ARG E , R RS E R 2EH,

3) FBAPHA BRI AR i YA T e [l

A J0 S W A T RE R AR LA IR AR TS
GO MBI P A R KRS 28 i
PR BEE IR ORI, IR A S SR
KA @ FIEWU T A AR h TH5 Ak 7]
W53 YHT, B R R T TS LB A, 2
AEHEAFTS UG (@ 7T A0 BB L s AL R 2
PR BB AR S, O RO HEA TR A 16 0%,
ik RAL B AR A BN Y B AR T

3 HiEHEW

1) FEIPHR 5 Gt BRTS A RO Ik 1 ) AR
RS A A 3 75 5 1o F A TS Y R Sk P i 4
Jith, 10 < AT AR AR B A lb BRI R s RS
SIS VR I BORE MU Sk 42 4 75 e )
(7 £, AT A I 3 A 28 S R R AL BEAE T e B4y
USRS T2, B AP B e S R
A AT REML R , LA D B P AR S AR AT R AR IR
BRBEI ™ A BB A AL .

2) ISR AR R A B X S Je R A
R AR AT, 40 38 2 Jin s A (A gy ml A kg il
R ER i, M A 28 1 A ) S A SE ARG 3 T
IR AR5 G D) HE TR B 5 A A Aol B i AR
FRIOAT5E T B sik A b VR 5548 B, LS B4 ol
TS UIHERL R AR (T 5 i AR il TR AR
2 H A

3) MR AR il BE X SRR A e A e B
SN e AR BT AT SR B T #) AP SRV B B AR A
PR PERG R A 5 A m] SR B BUIRBE <
PEER AT 2, b 2 i B2, M i) %A AL
Y7z LA s S 2R S AU HERE

2% 3K ( References) :

(1] ®EA, &%, BN TR P as S Es [ mM]. Jest.

(3]

[4]

(7]

[9]

[10]

[11]

e Tl H gt , 2010.
HRSCHe IR B B R ST R RS AT B AT Kk
)] M8k ,2016,51(5) :1-8.
ZHENG Wenhua, WEN Yanming, ZHENG Bo. Operation and de-
velopment trend of coking industry in China in new normal
[J]. Iron and Steel,2016,51(5) :1-8.
BREA, X0 WA, 45, JEAL TAT L =205 e ok U5 K i e By
HXTR[I]. AL, 2016(24) :155-158.
HU Zhiwei, LIU Tao,MAN Jie,et al. The major source of environ-
mental pollutants and countermeasure on control pollution in
coal chemical industry[ J]. Shandong Chemical 2016 (24 ) :155~
158.
W, eI S B ST R E SR AT R S AT
[J]. ¥Rk 51T ,2015,46(1) :1-10
ZHENG Bo, WEN Yanming, ZHENG Wenhua. Trend analysis
of coking industry in China under the new narmal [ J]. Fuel &
Chemical Processes,2015,46(1) :1-10.
FREEOR 8. 2015 P E FREDIR LA i [ EB/OL]. (201606 -
02)[2017-04-18 ] ~http//www. zhb. gov. cn/hjzl/zghjzkggh/ Inz-
ghjzkgb/201606,/P020160602333130471955. pdf.
FIRAR A Sede, R A HOR T M. L5 i 8 Tl
Hi AL, 2010,
KA R, R BT A SR SO, HEBCIDIR KR Bh
JtEgI AT [ )] BREES AT RREE A R ,2015,40(2) :91-93.
ZHANG Wei, YANG Guodong,ZHU Guangqi. Analysis of the dis-
charge status and rectification measures of sulfur dioxide emission
from the exhaust gas of coke oven[ J]. Environment and Sustain-
able Development,2015,40(2) :91-93.
e AR, T8, A SR B REE AR PR Mk R (1] Ak
TR ,2017,36(2) :695-702.
YANG Jiagiang, MEI Yi, WANG Chi, et al. Current status and
trends on wet flue gas denitration technology[ J]. Chemical Indus-
try and Engineering Progress,2017,36(2) :695-702.
hEi e, EAGE, OIS, 55 BRI S 2 s Y iy 1k R
JBLERBIFFE IR [ )] PR T4 ,2016,10(4) :1584-1590.
MA Liping, WANG Qiangian, TANG Jianxiao, et al. Progress in
studies on dry simultaneous removal method for multi - pollutants
from coal—fried fuel gas[ J]. Chinese Journal of Environmental En-
gineering,2016,10(4) :1584-1590.
V5N, B AR, Ebrahim , 55 A& 5P I0E SO — AL LR
JBeirs s S 3 B TAb SEa [ J]. A T4 ,2017,68(2) :496 -
506.
TANG Zhigang, HE Zhimin, Ebrahim, et al. Desulfurization and
denitration integrative progress for coke oven flue gas using dual
ammonia solution ; From laboratory to industrial test[ J]. Journal of
Chemical Industry and Engineering( China) ,2017,68 (2 ) ;496 -
506.
KAl T o A, B i, A A P I A A B R W 5
[17. BARHS LT ,2016,47(4) :41-45
ZHU Chuanping, HE Zonghao, LIAO Zhiqiang, et al. Study on wet

desulfurization process for coke oven flue gas[ J]. Fuel & Chemi-

5



2017 445 6 1] &

$23 %

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

cal Processes,2016,47(4) :41-45.

TAO M,JIN B S,ZHONG W Q,et al. Modeling and experimental
study on multi — level humidifying of the underfeed circulating
spouted bed for flue gas desulfurization[ J]. Powder Technology,
2010,198:93-100.

B, T, AT TR DU B0 [ 25 S N B e e Je [ 7]
Tk %24 53052016 ,42(4) :17-19.

ZHAO Yi, WANG Han, WANG Tianhao. Overview of solid sro-
bent for simultaneous desulfurization and denitrification[ J ]. In-
dustrial Safety and Environmental Protection,2016,42(4) .17~
19.

SU C,RAN X, HU J,et al. Photocatalytic process of simultaneous
desulfurization and denitrification of flue gas by TiO, —polyacrylo-
nitrile nanofibers [ J ]. Environmental Science & Technology,
2013,47(20) :11562-11568.

TR, FLAE ST, 2058, 45 AR AL AR R R o IS R i v
HERE[T]. £1M4L T, 2016,45(10) : 1160-1165.

WANG Yuwei, KONG Xianggui, LI Hui, et al. Progresses in re-
sourceful treatment of waste liquid from desulfurization of coke ov-
en gas[ J]. Petrochemical Technology,2016,45 (10) ;1160 —
1165.

. ISR IR TR 53 [ M. JEat ke T
A H R ,2013.

FEmiRk, EANTT Ao, A AR I A R A B
T TR [ )], #EL K224, 2016,40 (4) 348 -
353.

WANG Ligiu, WANG Xiaofang, LI Huiquan, et al. Research on
technical method and mechanism of combined desulfurization and
denitrification of flue gas from coking furnace with steel slag[ J].
Journal of Yanshan University,2016,40(4) .348-353.

JIA Y,DU D Q,ZHANG X X, et al. Simultaneous removal of SO,
and NO, with ammonia absorbent in a packed column[J]. Korean
Journal of Chemical Engineering,2013,30(9)%1735-1740.
B, DR MR, 4. W R BR B R Jos T 2 v
T[] AL THER 2015,34(12) :4368-4374.

WU Chunjin, LYU Wuhua, MEI Yi, et al. Application and run-
ning economic analysis of wet flue gas desulfurization technology
[J]. Chemical Industry and Engineering Progress, 2015, 34
(12) :4368-4374.

PARK E,CHIN S,JEONG ], et al. Lower—temperature NO oxida-
tion over Mn/TiO, nanocomposite synthesized by chemical va-
por condensation ; Effects of Mn precursor on the surface Mn spe-
cies[ J]. Microporous and Mesoporous Materials,2012,163(7) .
96-101.

T SR, TR S MR AR ] SCR AR AUBEAR Y sk
WEFE[1]. BB TARE4R ,2017,36(2) :695-702.

YIN Tao,ZHANG Jiaping, YE Minggiang, et al. SCR de—nitrifica-

tion pilot—plant test of flue gas from coking furnace[ J]. Chinese

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

(32]

Journal of Environmental Engineering,2017,36(2) :695-702.
W, AMAAE, 40T, 5. SCR B 14 3 B 2 Ak 70 ik 1
fil#[J]. PRI TR ,2012,6(5) :1633-1636.

DAI Zijian,ZHONG Boxuan,JIN Jiang, et al. Preparation of hon-
eycomb ceramics as SCR denitrationg support[ J ]. Chinese Jour-
nal of Environmental Engineering,2012,6(5) :1633-1636.
BN, TR M A5 R A A A A SUBEBR AE JE  h
B FHAFFEE R[] . AL T3k ,2016,35(10) :3313-3321.
YUAN Peng, LU Fengju,MEI Xue, et al. Recent progress on ap-
plication of advanced oxidation processes( AOPs) to remove SO, ,
NO, and Hg’ from flue gas[ J]. Chemical Industry and Engineer-
ing Progress,2016,35(10) :3313-3321.
TREER, Choim OB, A, SAS IR N 5 R T B M N BT A
AR IR IR B i 52 9 S [0 ). AR 22 241, 2015, 43
(1) :89-93.

ZHANG Minghui, MA Qiang, XU Chaoqun, et al. Simultaneous
removal of NO, and SO, from glass furnace flue gas by ozone oxi-
dation and spray tower[ J ]. Journal of Fuel Chemistry and Tech-
nology ,2015,43(1):89-93.

e bl SAIEAR B DL — PR AL R BT S R [0] . Wttt
K ,2014520(6) :115-118.

KANG Xinyuan. Research progress of coal—fired flue gas simulta-
neous/desulfurization and denitrification[ J ]. Clean Coal Technol-
ogy,2014,20(6) :115-118.

LIU H, WU H, BAO J ], et al. Photochemical removal of NO
and SO, from flue gas using UV irradiation[ J ]. Asia - Pacific
Journal of Chemical Engineering,2014,9(5) .775-781.

ZHAO Y,HAO R L,GUO Q,et al. Simultaneous removal of SO,
and NO by a vaporized enhanced—Fenton reagent[ J]. Fuel Pro-
cessing Technology ,2015,137:8-15.

ZERAR XU EART RSB T ZEORR ] R
514£T.,2015,46(3) :42-44.

LI Lianghua, LIU Jie, CAO Yinping. Discussions on denitration
technology for exhaust gas of coke oven battery[ J]. Fuel & Chem-
ical Processes,2015,46(3) :42-44.

XIAN C M, CHEN L,SUPC, et al. Scenario analysis of denitration
for Chinese coal —fired power generation [ J]. Materials Science
Forum,2015,814 :425-429.

DONG H J,DAI H C,DONG L,et al. Pursuing air pollutant co—
benefits of CO, mitigation in China; A provincial leveled analysis
[J]. Applied Energy,2015,144(15) :165-174.

BV, 2N BT i SRR TR AR P NO B ST
[J]. REIEIRHEARY,2016,30(6) : 1-5.

WENG Ji, LI Xiaohai, JIA Yong. Advances in removal of NO in
flue gas by catalytic oxidation process[ J]. Energy Environmental
Protection ,2016,30(6) :1-5.

S . BRSBTS [ D] Kb R
2,2014.





