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Experiment and mechanism study on NO removal from flue gas
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Abstract : activated coke is an excellent pore structure material. The desulfurization and denitration performance of activated coke at medi-
um and high temperature has been studied extensively by predecessors,but the denitration performance of activated coke at low temperature
(<100 °C) has been rarely studied. In order to study the characteristics of NO removal by activated coke at low temperature , simulated
flue gas was prepared according to the actual flue gas group of pulverized coal industrial boiler,and the test bench of fixed—bed reactor was
built. The influence of process conditions on NO removal efficiency of activated coke was studied by changing the parameters such as tem-
perature ,oxygen concentration,SO, concentration and moisture. The microstructure and surface chemical properties of the activated coke
before and after the reaction were characterized by FT-IR ,in—situ IR, TG-DTA , photoelectron spectroscopy ( XPS) and temperature—pro-
grammed desorption( TPD). The experimental results show that at 50-90 °C ,the lower the temperature is,the higher the oxygen concentra-
tion is,and the higher the NO removal efficiency of activated coke is. The presence of SO, and water is not conducive to the removal of NO
by activated coke. SO, has strong polarity and will compete with NO for adsorptive sites and active sites. Water will form a layer of water
film on the surface of activated coke,which makes the activated coke toxic. Physical adsorption and chemical catalytic oxidation take place
simultaneously in the NO removal of activated coke at low temperature, and physical adsorption is the main process. Physical adsorption
depends on the rich microporous structure and excellent specific surface area of activated coke. Chemical catalytic oxidation depends on

free oxygen in flue gas and oxygen—containing functional groups on the surface of activated coke. The initial desorption temperature of NO
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is 150 °C ,the highest desorption concentration is observed at 225 °C , and the desorption complete at 600 °C. The initial desorption temper-

ature of NO, is 175 °C ,the desorption concentration reaches the highest at 225 °C ,and NO, is completely desorbed at 500 °C.

Key words: activated coke ;low temperature ; catalytic oxidation ; adsorption

0 35

TR BRI SR T Y NO R — R UK
A AR TN G AF AR 55 AR R ) A e
DXHEA T REARHEBOBOR | 225k A A A HE O B R &
T 50 mg/m’, IEHEAENE R —Fh ZFURCIRY) T, 3R
T A 368 1 AR R I B A ML, W R A Ak
AALPERE R, A NO fh2e kB # 16 ik, X
JEW A A A R 3L, o] 5 AR N AR NO,,
NO, 57K SR A R IR , 28 1k 1 — A5 B8 e Wi ik 31
JBR . R BE T BB AR FRAS RIIT & BBk Tl 4
WHENR IR FE A 140 °C Ze A5 JH AR 2ot 2 T3 B
JEIREERE 2 70 C A4, A LERGFANREAE T
(50~90 °C) M H NO BB BRpLE, Fressl R
FH e T A R 27 5P Ty V6 0 M A AT A 2
R BRI A PR AR SR I EUE RE LB S Rk
PEFTIY 3 4%, NO W FFH R4S 2R T, i i 58 & B
KT AERRAS NO Dbk 2 IEMHE LR, (HAET
AR P ORFSE . SEREmAT Y e fl ) B 58 1% 1
R A 1 5 PR 2R, & B SO, ™ EE ] NO
AR o 0% T A R Ot ot B 9 5 22, (L DL 3¢
IR X TH] P NO BRI A BIFST

AR SC LA P £ S W R ) A AL SRR X LA
R R FE MRS 43 (0, .80, \H,0) R, I 1 fE %t
NO PBEFRALCH , IR FTEL T BERAE IR NO A j5
(R T A, A3 BT 6 PR AR IR B NO HILEE,
1 ik 7
1.1 REAERFR

TP A3 T3] S A MO i 6 2 P AR DL AR 4
ST 43 ARG I 8 43 2 B (P 1) AL AR R
NO .80, .0, il 5 i s, 1R A U 5 b
BRI S, BAAE P8 K FK W B 7 2R
BRUAS L IR A2 IR & e AR5, |

i3

N B4y F R TR I B A U I S A 2R, 1% N
RAENA T K FEZ) 28 em, T 20 em , Hip 2
120 mL Z8ah il ff Ak B A 0 1 £ . 3 M A pR BT s 38
L |7 S0 | S/ W N 7 A i =
PIE By HIETR M Ab 7T, B SAE RO g 5
T TR o A BN, R S AR AR AR I 4
ez iR 43 F 72 ] testo350 K43 B {SCFN HA, Jii 28 1%,
AT SR I N S KR AL A R BE . NO B BR R
a(NO) PTARHEHE s vk BE 1A, BAR R
a(NO)= (C,~C)/C,x100%,
K, €,y . C AT HE T NO YR, 107,

PRl L
I

(1)

WL i Al
—

B
PAXiIENe

KR -
R R

NH,NOSO0, N, sinig s et v %
M1 ElERERREE
Fig.1 Experimental device for denitrification by activated cokes
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Table 1 Proximate analysis and ultimate analysis of activated cokes

Tk 5347/ % TCEIHT/ %
Mad Ad Vduf FCddf C(L\f Hdaf Odaf Ndaf Sual
2.51 8.89 2.87 97.13 95.74 0.96 1.92 0.74 0.64
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Table 2 Routine index of activated cokes

T R /N E/ (mg - g7') iz (mg - g')

682 497 10.5
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Table 3 Analysis results of BET
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(m*>-¢g')  nm (em® - gy (em®-g!) (emPegl) (em®-g!) (mP-g) (mPeog) (mP-gh) A% F/%
0.136 1.023 10.953 346.2 9230  25.7

360.3 1.812 0.163 0.202 0.017
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Fig.2 Surface morphology of activated cokes
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Fig.5 Effect of oxygen content on removal efficiency of NO
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Table 4 Ultimate content of surface of activated cokes

FEM CER/% OF®/% NOH/ % SEHEER/ %
S i 75.39 19.62 3.47 1.51
Bikk NO J& 59.13 31.34 7.75 1.77
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Table 5 Description of the Cls peak

e HHEH 4iERE/ eV

Peak 1 C—C;C—H 284.8
Peak 2 C—0 286.1
Peak 3 C=0 287.3
Peak 4 0—C=0 288.9
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Fig.14 Cls peak fitting diagram of activated
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Table 6 Content of C functional groups with activated

cokes before and after removal of NO
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