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Abstract ; In order to study the catalytic oxidation characteristic of activated coke at low temperature ,long period bench test was adopted in
this study. The proportion of compounded modeled flue gases components came from operational pulverized coal industry boiler. Emphasis
was placed on reaction temperature ,oxygen concentration, air—speed and SO, concentration which had a great importance in denitration ef-
ficiency. Meanwhile , the infrared spectroscopic analysis and thermogravimetric analysis had been carried out on the fresh activated coke and
deactivation coke. The results show that when the temperature increases from 50 C to 90 °C , the denitration efficiency will obviously de-
cline and the valid time for denitration will decline to 2.3 hours from 81 hours. When the oxygen concentration goes up to 10% from 0, the
valid time will rise to 35 hours from 0. 6 hours. And the valid time will decrease to 0.26 hours from 15 hours , after the airspeed increasing
102 500 h™" from 500 h™". In addition, the valid time will decline to 1.6 hours from 15 hours with the SO, concentration up to 200X107°
from 0. The infrared spectroscopic and thermogravimetric analysis also indicate that NO could be catalytically oxidized to NO, , which is sig-
nificantly adsorbed by activated coke at low temperature.
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Table 1 Analysis of activated coke
TJCER T/ % i ifif Hs 5 Wi/ .
B2/ % REY/ %
Ca Hy Oy N Sad (g- L ) JE/N (mg - g_l )
83.78 0.73 1.79 0.55 0.29 763 682 495 10.5 5.00

1.1.2 FLR&EH

K HH 2 B 3B AR A Al 9 Quantchrome Au-
tosorb—1 W B AE 16 P AR A i 11 L 25 T AEURT L B
SEF, I N, W R4 T 2R A RE S A AL 2 8L
(1.812 nm) , I BET J7 ## i+ 5 4% i (% [b 3% A1
(360.3 m’/g), Jl DFT 3% i+ % fL % (0.163 2
em’/g) T DL W00 M AR B B0 K 1 B 2R i A
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Fig. 1 SEM of activated coke
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Fig. 2 Denitration experimental schematic by activated coke
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Fig. 3 Influence of temperature on denitration efficiency
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Fig. 4 Influence of oxygen concentration on denitration
efficiency
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Fig. 5 Influence of space velocity on denitration efficiency
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of time

H T NO, etk o, W B 7 3% M £ 1 Y e
B, SCHR[ 16 ] R W24 KW i B <100 C, 16 P £
W R NO, HaE NO 1Y 50 £, SicHEWT 280 i Ak e A A=
B NO, 43 B e 36 1 A5 b, /NS A Hh 5
HHA 53 T ASCAG I 381
2.2.2 FT-IR 4#7

T PR AR S 0 3 P e T A B FL R 45 44 R 3
T AP T, Ab P 0T 32 22 p 3 1 5 2 1R g AT o
FE o PRIHR R 20 A i vk o) i e e i i 6 A
Y g e A CWiE i TR oy =Y (DA D =R EAR
HMTEANE 8 FT7R . 43Tl JEECh 3 439.6 cm™
(3436.3 em™) WoR oA S 4G 1) O—H I 455
TG PEAR Tk 2B Al et b S 1K -2 380, I
Bh2917.4 em™ F12847.8 ecm™' (2 921.7 em™
2 843.5 em™) WIS R IR AT C—H iR sl ™
HVAER D EEREYY . BEECh 2 426.1 ecm™
ACFRAE I B 7R 5 A HCO,, WEHh 1 629.5 ¢m™
(1632.3 em™ ) SE7R7E 1 500 ~2 000 em™ 5 Fl P X
N F: C=0.C=C fl C=NEREH, BN
1382.6 em™ MI/NTIEEAIMZIL (1 384.2 em™ ) TR
T BE 0 X R U A iR h W i g, WoR A A e
NO; M X e R R P ECR 13842 em ™! AR KR
Wi 3 1Y S 3 45 G TR S I S ) SR A3 A
BT 2 DA ok 78 36 R AL VR R, NO g 4 Ak
112

A NO, , H NO, T NO # W e s e im -, 5
IKEEE AL HNO, . TIEECH 1 043.2 em™ HYJH 1%
F1567.6 em™ MYJEIE(1043.3 em™ F1575.3 em™)

BREAHS PO, WK 604.3 em™ AbRFIEIE
mﬁ NS ARZE S0T .,

201 — RSETT
ok --- RFif
4 000 3000 2 000 1 000 0
WE/em™?

B8 MR KRR B A ki
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3 & i

1) fIGIR S Bl P (50 ~ 90 ), Ji il 280 38 01 Ik
SR B OG YOG 2R, il BE AT, 0 BB P, 24
T HI 50 C ETFE] 90 °C i, I P AR RS R0R &



g A TR SRR IR A AL S A M i 2 T X 3R R LB

www.chinacaj.net

2018 455 2 #

TR A BB B 81 h FFEE] 2. 3 h; 0, (KR
BAE 10% I, 0, IRFR 2 B0 K, NO ik S AL RICR
Ml 24 0, RFRA S 0 1 3 10% I, A Rl
AfE 0.6 h #2553 35 h; 253 iy 500 h™' F Tt
F]2 500 h™", B s A R i g B ) FR 15 h R R E
0.26 h;S0, RFU i 0 #2752 200107 1}, A3
RS T 15 h FFE3] 1.6 h,

2) LTAM AR AT 2 I NO T 306 P £ AP VL A4
TRk, A NO, ,NO, TEIG P4 1 W B ae K T
NO, K5 NO, 9% AW, 764 H,0 1 5%
k25 SOW AR B HNO,

2 % LK ( References) :

(1] 2R Rl XN, 45 0082 AU bR e NO, HE Ry
PEBURBTEL )] BERFLEHR ,2016,44(12) :197-201.
LI Hui, ZHOU Jianming, LIU Gang, et al. Experiment study on
NO, emission features during staged—air combustion process of pul-
verized coal [ J]. Coal Science and Technology,2016,44 (12) .
197-201.

(2] FREEORGP IR S 0Tt M B R 0 A e B ). 3 b RS0 e 4k
HOBRIE : GB 13271—2014[ S]. Jbat A E BRI I A ,2014.

[3] PHMST), JE kR, 2080 4 Auw/TS—1 SE#E ML Ik NO 7
RERTFE[J]. MORMES741,2010,38 (1) :80-84.
YANG Pengfei,ZHOU Jicheng, LI Dehua, et al. Catalytic perform-
ance of Au/TS-1 in selective oxidation of nitrogenmonoxide[ J].
Journal of Fuel Chemistry and Technology,2010,38(1) :80-84.

(4] BH] LMW, Cu-Mn/SiO, fEALE L NO PERERTSE[ 1], PR5E
AR 2008 ,2(4) :523-535.
HUANG Ming, JIANG Hongbin. Performance of Cu - Mn/SiO,
in catalytic oxidation of nitrogen monoxide[ J]. Chinese Journal of
Environmental Engineering,2008,2(4) :523-535.

[5] BEE,REE, #ER, %. CuCo0,/Ti0, LA NO P REHF
FE[J]. BB T4, 2009,3(5) :869-874.
CHEN Xia,ZHANG Junfeng, TONG Zhiquan, et al. Performance of
CuCo0,/TiO, for catalytic oxidation of nitricoxide [ J ]. Chinese
Journal of Environmental Engineering,2009,3(5) :869-874.

(6] FEf. Bt MR BB BRI h NO, BIAT5E( D). F & hiE
TR ,2010.

[7] wofa. MR AEARIR AL SR B BRI < b NO i se [ D). 7
& EIEE RS ,2010.

[8] ZBEA. WM A TR BRI FE [ D]. & & hE

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

T K 2% ,2009.
T R AR AL B R AR b SO F1 NO WFFE[ D], 7
B v AR 2% ,2008.

WHERG, B4 TR A5 SRR A AR A SR A Y (T ]
R TRA=47,2010,41(5) :593-597.

CHANG Liancheng,XIAO Jun,ZHANG Hui, et al. Experimental
study on denitrification by modified activated coke at low tempera-
ture[ J ]. Journal of Taiyuan University of Technology,2010,41
(5):593-597.

. TG M Rk B & LR B A AR DS [ D). B
EHIH TR ,2013.

R B8 IS AR )b NO, (BFFE[ D] JLaT . At
LR ,2015.

TRSFE, BRI, EOGIR, 45 I M A 3R Ak 2 1 X
PERERGSZNA[ )] . PR 242441, 2003,23(3) :317-321.
ZHANG Shouyu, LYU Junfu, YUE Guangxi, et al. The effect of
the chemical characteristics on the de — SO, capability of ac-
tive coke[ J]. Acta Scientiae Circumstantiae,2003,23(3) :317-
321.

B 55, XIHRTE, X AE, 45, SO, B2 V,05/AC AL LGS 1%
PERIHLIEL ] . A4, 2008,29(1) :81-85.

XIAO Yong, LIU Zhenyu, LIU Qingya, et al. Mechanism of SO,
influence on NO removal over V,05/AC catalyst [ J]. Chinese
Journal of Catalysis,2008,29(1) :81-85.
BT R RO, S TR PR BB A R AL ST [T ]
WETRFE R 2010,33(8) :79-83.

LI Lanting, XIE Wei, LIANG Daming, et al. Mechanism of remov-
al of SO, and NO on activated coke[ J]. Environmental Science &
Technology,2010,33(8) :79-83.

A % DO P A BB B I A PEREDF SR [ D] R
KT ,2011.

BINIAK S,SZYMANSKI G,SIEDLEWSKI J, et al. The character-
ization of activated carbons with oxygen and nitrogen sur-
face groups[J]. Carbon,1997,35(12) :1799-1810.

LIU Y,LI Z,SHEN W. Surface chemical functional groups modi-
fication of porous carbon[ J]. Recent Patents on Chemical Engi-
neering,2008,1(1) :27-40.

RATHORE R S,SRIVASTAVA D K,AGARWAL A K, et al. De-
velopment of surface functionalized activated carbon fiber for con-
trol of NO and particulate matter[ J]. Journal of Hazardous Mate-
rials,2010,173(1/2/3) :211.

FALE. SRR RIE S BB B I R RET SE [ D). Sl &
BTl K ,2016.

113





