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Study on catalytic reforming of volatile—-N from pyrolysis of

Shengli brown coal by activated chars
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(School of Chemical and Environmental Engineering , China University of Mining & Technology (Beijing) , Beijing 100083, China)
Abstract : In order to decrease the release of harmful nitrogen (including HCN, NH, and tar—N ) during the pyrolysis of brown coal, taking
chars that prepared with biomass, brown coal, bituminous coal and anthracite and chars with loading mass fraction 7%, 10%, 13% and
15% Ca®" as catalysts, the catalytic reforming of volatile=N from pyrolysis of Shengli brown coal was studied in a two—stage fluidized—bed
quartz reactor. The results showed that activated char apparently contributed to the secondary reaction of tar and HCN, thus reducing the
production rate of tar—N and HCN as well as increasing the yield of N,.Ca®* loaded in char was beneficial to release hydrogen radicals and
further catalyze tar—N cracking. Overall, the char catalyst derived from bituminous coal had the better catalytic activity than the chars from
other materials, whereas the loading level of Ca> on char should be controlled at around 13% to achieve the best performance in this study.
The major factors that affected char activity were the specific surface area, the O—containing functional groups, alkali metals and hydrogen
radicals.
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Fig. 1 Schematic diagram of reactor for char

preparation and N catalytic reforming
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Table 1 ICP test results of loading Ca** char

i YM-c YM-cl YM-c2 YM-c3 YM-c4
Ca®* 13818/ % 0 7 10 13 15
f#)a Ca® &8/ % 0.02 2.29 4.41 8.79 11.16
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Table 2 Proximate analysis and ultimate analysis of Shengli lignite

- Tk 57/ % TCR T (FIRTCIKEL) /%
M, Ay Vat FC w(C) w(H) w(0) w(N) w(S)
Ji R T 6.44 8.54 45.93 54.07 60.55 4.66 33.27 0.95 0.56
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Fig.2  Schematic diagram of coal pyrolysis and products
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Table 3 Effect of four char catalysts on contents of tar—N and yields of NH,-N, HCN-N and N,

Fh RC RC+SWZ-c RC+HM-c¢ RC+YM-c RC+WYM-c
FEH-N /% 10.10 4.09 5.96 7.94 10.01
HCN-N f25/% 1.89 1.14 0.79 1.59 1.30
NH; =N =%/ % 18.76 15.56 13.39 10.52 12.85

N, =3/ % 0.28 0.36 2.06 2.92 2.40
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Fig. 4 Path of nitrogen transformation during

coal pyrolysis process
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Table 4 Effect of different content Ca’* loading char catalysts on contents of tar—N and yields of NH,-N, HCN-N and N,

B RC+YM-c RC+YM-cl RC+YM-c2 RC+YM-c3 RC+YM—-c4
FEIM-N S/ % 7.94 6.59 6.53 4.28 6.75
HCN-N j=3/% 1.59 1.23 1.16 1.01 1.09
NH;-N =3/ % 10.52 14.97 15.92 13.57 11.61

N, 72/ % 2.92 4.03 4.22 9.55 4.74
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