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Catalytic oxidation NO removal and thermal regeneration experiment

by activated coke at low temperature

LI Ting ,PAN Guanfu
( China Coal Research Institute Company of Energy Conservation ,Beijing 100013, China)
Abstract: Active coke is a kind of carbon based catalytic denitrification material with high cost performance.In order to study its denitrifi-
cation performance and thermal regeneration under the condition of low temperature and no NH,, the fixed bed experimental device was
used to evaluate the performance of NO removal at low temperature and in—situ thermal regeneration experiment.The specific surface area,
pore size distribution and surface functional groups of the two experimental active coke were characterized and analyzed to study the influ-
ence of surface characteristics on the NO removal performance.The effect of active coke on NO removal at low temperature and the mecha-
nism of thermal regeneration were preliminarily discussed.The results show that under the experimental conditions of NO removal with the
inlet volume concentration of NO 100x 107° the volume concentration of O, 6% , the reaction temperature 70 °C and the space velocity
1 000 h™',the outlet NO concentration increases gradually with time,and the denitrification rate decreases linearly.Combined with the in-

frared characterization, it is qualitatively indicated that there is catalytic oxidation and adsorption in the process of NO removal from the ac-
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tive coke.The possible mechanism is that the active functional group in the active coke oxidizes NO to NO, ,which occurs on the pore sur-
face of the active coke in the form of adsorbed NO, and some of the chemically adsorbed NO, reacts with disproportionation on the surface
of the active coke,forming adsorbed NO,.Under the thermal regeneration test conditions of 6% 0,,70 — 400 °C regeneration temperature
and 2 °C/min heating rate ,the NO concentration first increases rapidly,reaches the platform at 100—150 °C , and reaches the peak value of
desorption capacity at 210 °C. At this time, the conversion concentration of NO desorption is about 85 mg/m’ ,and then the NO concentra-
tion gradually decreases to zero. When the simulated flue gas is above 250 “C , CO begins to separate out,and the amount of CO generated is
directly proportional to the regeneration temperature.In the process of in—situ thermal regeneration of the activated coke after denitration,
the adsorbed NO, is decomposed into NO and released.The microstructure of the two kinds of activated coke samples is similar.The isother-
mal curves of AC1 and AC2 belong to IV type isothermal curves,and the hysteresis loop belongs to H4 type,which shows that the micro-
structure of the two kinds of samples is mostly slit like pores.The adsorption capacity at the inflection point of the low P/P, area of the ad-
sorption desorption curve,pore volume and BET specific surface area of AC2 are slightly larger than those of AC1,indicating that there
are more micropores in the former sample.The pore size of AC1 and AC2 are 1.76 and 1.57 nm, respectively.The results of XPS and deni-

trification performance evaluation of the two samples show that the denitrification activity of the active coke samples containing more oxy-

gen / nitrogen functional groups is stronger.
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Table 1 Proximately and ultimate analysis and iodine value of experimental active coke

e Tk 53/ % TR/ % e/
. M, Ay Coa H,, 0,4 Noa 0,4+N, St (mg-g™)

AC1 4.66 14.32 77.10 0.79 1.82 0.66 2.48 0.65 223

AC2 3.01 16.49 76.48 0.94 1.43 0.89 2.32 0.76 235

HL I HEA T RS HEFR R, R 0~ 600 °C, KG £ 0.5
C, IR 22 mm —FERENE R
FEE AL S R B 2.5 ~ 4.0 mm PFORLAE T 457 1,
B 120 mL FEAEIURE TR SO e A fe i B, s PR T
Ui AT BERR BRI, b7 1k 40 /N ORI A L e
Fra SR R4l N, 4l 0, 1% NO(N, NF#<)
fe PR AR, 38 4 R e T R AR R
>

NO

JE T

e pz i 4
H1 ERRRHEELERBRE
Fig.1 Schematic diagram of fixed bed denitration

and regeneration experimental device
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Table 2 Pore structure parameters of activated coke samples

B LA/ (em® - g7h) BET lLEH & JLAL
i Bl mEL L BV(ew?-g) A/mm

AC1  0.0777 0.0452 0.0325 114.66 1.76
AC2  0.0806 0.0473 0.0333 122.49 1.57

2.1.2 XPS# %
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Table 3 Surface element content of active coke

JGHL TR E/10%

FEdh Cls/% Ols/% Nls/% O0/Clt/% (0+N)/C
AC1 79.17 15.29 0.90 19.30 20.4

AC2 80.29 13.90 1.19 17.30 18.8
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during NO removal from activated coke at low temperature
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