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ABSTRACT. A small scale combustion unit was built to evaluate the CO suppression effects by
various chemical additives added to coal briquettes. Among the additives tested oomprisiﬁg various
transition metal compounds with catalytic activities, natural minerals and oxidizing agents, the
copper component has shown the best CO suppression effect, and in particular, copper oxide
dispersed on porous supports such as y-Al;Os was most effective. For instance, 0.5 % of copper
added to coal briquettes in this way has exhibited 1.4 % CO in the combustion gas at the ignition
and beginning stage of combustion and 0.3 % CO at the final stage. The effects of calcium com-
pounds on the fixation of sulfur in coal were also evaluated to reduce the contents of sulfur com-
pounds in the combustion gases.
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Table 1. Additives attempted for coal detoxication

Catalytic components Oxidants| zi]ﬁ‘;s";léz;i;
Cr(NG3)s, CO(NOs)z NI(I\O&& KaCrsQ4] CaCOs
ZnClp, MnCls, KMnQy| €Ca(OH):

FeClp,, FeCls, F6203 Fes0y4 Vo KCIO,
Qg, CuCl, CuCly, CuSO,, Cu|KCIO;
(NO3) 2, CuO CuO/AlLO;, CuY,| NaNQ;
hopealite, perovsklte kaolin,
bentonite
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Fig.1. A schematic diagram of a combustion testing
system. 1, compressed air; 2, regulator: 3, rotameter;
4, combustion chamber; 5, electric furnace; 6, 7,
thermocoyples; 8, water-cooled condenser; 9, drying
tube; 10, CO detector.
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Fig.2. The temperature and CQ evolution profiles
depending on the combustion progress of a small coal
briguette.
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Table 2. Results of preliminary tests on CO supp-

ression by various additives

R - RBE - KR

Amounts
Addtives | “added | (CF) BB 8N
None 0 7.0 2.4 6.0
CuCl, 1.0/Cu 2.1 1.2 1.2
Cr(NOy); 1.0/Cr 2.4 0.8 2.2
Co(NOs) 1.4/Co 2.6 1.3 3.9
Ni(NO3), 1. 0/Ni 33 2.0 3.2
MnCl, 1.0/Mn 4.0 21 3.2
ZnCl, 1.0/Zn 4.6 1.4 3.5
FeCl; 1. 0/Fe 5.2 1.0 3.5
FeClg 1.0/Fe 5.9 1.2 3.7
Fel0s 1.0/Fe 4.0 1.6 2.3
Fe0y 1. 0/Fe 4.5 2.0 3.0
V.05 1.0/V 2.3 1.5 1.0
hopealite 1.0 5.7 2.0 52
perovskite 1.0 57 2.2 52
kaolin 50 4.0 1.9 3.6
bentonite 5.0 4.1 2.0 3.5
KaCry0; 1.0 2.7 1.0 2.8
KMnO, 1.0 3.6 1.3 3.5
NaNO; 1.0 3.9 1.2 4.6
RCIO, 1.0 4.9 13 3.5
KClO; 1.0 3.0 1.4 35
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Table 3. Evaluation of CO suppression effects by

verious Cu-additives

i Amounts
Mo ™ | addsd 8755 & lEE%S
CuO/AlO; 0.5/Cu 1.4 1.4 0.3
Cu(NO3)2 0.5/Cu 2.6 1.6 1.5
CuS0;, 0.5/Cu 2.9 1.6 1.6
Cu0 0.5/Cu 34| 17 14
CuY 0.5/Cu 4.2 2.1 1.7
CuCl 0. 5/Cu 4.5 1.7 1.5
CuCl, 0.5/Cu 4.9 1.8 1.5
Cu(NOy) 5 0.3/Cu 1.3 L2 5.3
Cu(NQsg)7* 0.3/Cu 4.3 1.5 3.3
Cu(NOs) ¢ 0.3/Cu 4.6 1.7 0.7

Y FAgAE AR 1/3 shaol Ak 44T
A, +A4 FAeAe dmd 13 Fa¥Ed A%
AFRA, AL FAEAE A9 1/3 4D¥Eo|
A7 JYBA.
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Fig.3. The CO suppression effects of copper depending
on the methods of its addition.
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