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Effect of composite catalyst of nano—scale CaO supported ferrocene on

combustion characteristics of bituminous coal
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Abstract ; In the field of coal catalysis, the inorganic iron catalysts are toxic and the dispersion of CaO is poor. In order to improve the cata-
lytic efficiency, it is urgent to find a new organic—inorganic composite coal catalyst. In this study,the load rate of nanometer calcium oxide
supported ferrocene composite catalyst( CaO-Fe(Cp),) was 85.46% ,and( CaO-Fe(Cp),) was prepared by calcined calcium oxide at
high temperature and impregnated with carbon dichloride solution. The catalytic properties of bituminous coal in Huating donghua
town coal mine, such as burning loss rate,heat value release rate, sulfur release rate,ash content and ash melting property were studied.
The catalytic performance of nanometer CaO—Fe( Cp), composite catalyst was better than that of CaO and ferrocene alone. When burning
at 500 °C for 2.5 h,the combustion loss rate of the coal sample with the addition of nanometer CaO—Fe( Cp) , composite catalyst is 24.95%
higher than that of the raw coal ,which is 13.20% higher than that with the addition of 1% nano CaO,and 6.95% higher than that with the
addition of 1% ferrocene. The calorific value release rate of the coal sample with nano—cao—Fe (Cp), composite catalyst increases by
27.16% compared with that of raw coal,9.63% compared with that of coal with 1% nano CaO and 4.75% compared with that of coal with

1% ferrocene. The sulfur release rate of CaO—Fe( Cp), composite catalyst is 5.87% lower than that of raw coal ,3.98% higher than that of
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CaO with 1% nanometer,and 9.92% lower than that of ferrocene with 1%. The ash content of the coal sample with the addition of nanome-

ter CaO-Fe(Cp), composite catalyst is10.58% lower than that of raw coal,13.50% lower than that of coal samples with 1% nano CaO and

4.28% higher than that of coal samples with 1% ferrocene. The results show that nanometer CaO—Fe( Cp), composite catalyst is evenly dis-

tributed in coal ,which increases the contact area with coal molecules,increases the reaction reactivity,accelerates combustion rate , promotes

the sulfur release,reduces the ash content,and releases Fe, O, slowly at the initial stage of catalysis to avoid catalyst poisoning. As a new type

of high efficiency coal burning catalyst,it has a broad application prospect.

Key words: bituminous coal ; combustion ; composite catalyst ; burning loss rate ;sulfur release rate ;ash content;ash fusibility
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Table 1 Proximate analysis of raw coal

A/% My/% Vog/% FCu/% w(S), /% 0,/ (MI-kg™)

6.41 11.22 32.36 55.71 0.50 29.48
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Fig.1 Change of burn—off with time

L 1 AT T, B8 AT o — b AR 70 ) BB e
R TR, Rk AU Tk A A
B AR AAAS 3R R R A AR e, R
JRPZGN K CaO K — S W B 75 2% 1, i TR0 42
N TR R T RE A 24 51 A AT IR B s R v
TORBRAE 100 CTHHE, VSRS T IR IEIE AT
LB R T S8R F Ik AL, A AR S
TCHLER AT, — gk B e B A AR E T Ak
SRR, SR E 470 C 180X Fe,0,, Fe, 0,
R SR T e R b 1) L g A 391l 3T R AE 4y
fit' X i ARk T O ML B AR R N —JF
AR R R, TR RN IE RIS B S, Bk be
IR CaO 1R R TG PR 20, A1 2k S8 DS i) Bk
FEY L, A BOG I T By SN 2 181 9 36 P, DT R
KT 18 B 22 A R, A R T BB i e 2R Dy
Fre i (0] 4 0 BT 4 R AR G B R K
CaO-Fe(Cp), A ALH g T —F W RIFE,
ITE 2.5 h Bk i i, 1A 2| 45.87%, 5 ) K AH
b, BN IANK CaO-Fe(Cp), B A HELFIMEFERS I %
LR 57 24.95% , LU 1% 400K CaO HEFE3E fin
13.20% , FL RN 1% — AR ERESE TN 6.95%
2.2 SEEAFIRERERER RN

XJRAEE BN 1% CaO SN 19 — S8R AT
1952 A AL 1) BE IR AT AS TR] 88 e Bl 1) 1 R 3k
5 AR LA IVE B CR AR W& 2 FER

H P 2 W] TR T AR B e ) 722 A 2 5 e
JFARAO RN R IEA W) A | 10 BH 0T i 9 351 % £ Bifi 2 44
TR, DR R R R S ] A e UL A
U FHCEREL R 4 0.998 43, TR 1% 45K CaO |
128

PRI %
(o))
(=]

—— RN 1% %k
—— I %S A A

OI.5 l.IO 1.5 2.0 2.5
I 18] /h
B2 E B R B B ] B R AL,
Fig.2 Change of release rate of calorific value with time
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Fig.3 Change of the release rate of sulfur with time
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