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Methanation of CO over coal char loaded with K,CO,
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Abstract: The catalytic performance of coal char loaded with potassium carbonate on the CO methanation
reaction was investigated in a pressurized fixed bed reactor. The results show that the catalytic activities of raw
coal pyrolysis char and demineralized coal pyrolysis char are very low, while with loading 10% potassium
carbonate, the catalytic activity of chars increases obviously and the yield of methane reaches to 30% . The
gasification rate changes with the progress of carbon conversion and has a maximum value at a carbon conversion
around 22% . The analysis by FT-IR indicates that the interaction of potassium carbonate with coal can form C-
O-K complexes during pyrolysis at 700 C, with an infrared band around 1 100 cm™. The intensity of this band
is found to be proportional to the steam gasification rate of the carbon. After reaction in CO-H, mixture gas at
700 C for 180 min, the intensity of C—-O-K vibration increases more or less.
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Table 1 Proximate and ultimate analysis of Fugu coal

Proximate analysis w,,/ % Ultimate analysis w,/ %
M A Vv FC C H N S o’
7.20 4.25 33.81 54.74 77.53 5.07 1.16 0.34 11.32

* . by difference
F2 HEBREOBD ST 950 A4 A € 35 A 0 A7 4L A, HRORE I ) ) B

Table 2 Ash composition of Fugu coal

20 min
: S AL HBEALSC 50 JFURH S H,/ CO  HUAE D 3, S50 I B
SIO2 A1203 F6203 CaO MgO KZO NaZO 700 oC ,}Jr_\jj 3 5 MPaO ﬁTT{@ﬁ%%%ﬂ%{#Tm

61.08 18.10 5.25 7.48 2.12 1.76 0.46
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Figure 1 Yield of methane
versus reaction time for different reactor tube
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Figure 2 Methane formation rate for

carbon hydrogenation and CO methanation
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Figure 3  Yield of methane versus reaction time over coal char
. raw coal char;

O raw coal char loaded with 10% K,CO; ;

A ;: demineralized coal char;

v : demineralized coal char loaded with 10% K, CO,
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Figure 4 FT-IR transmission spectra of different chars

a; coal char; b; demineralized coal char;
¢: demineralized coal loaded with 10% K,CO, char;
d. c after methanation reaction
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Figure 6 Gasification rate versus carbon conversion
2.3.2 ARSURFEMELEHE

AR e A 3 i SRz s 8] P9 A2 A i 2, 3l o 42
] Sz Wz P 18], 5 2 B AR 509010099 33% (18.04% |
23.57% M T1. 56% EFEah . AR SR AL
CO Wb R &5 R WL I1E 7

HITEL 7 A, AN [ AL AR B 2 B X CO e
B B REAAE FHASTR], AR 22 AR B AR i~ FE AR AL
FBe Ak S, FR e e al ik 30. 60% , LA
18.04% [ FE ML) , FHBEHCRFEAR 2123, 12%
ZJa B B TAG AR B R, FBe R B, X L
6 FIP 7 AT, 8 U 520 A i N AR A5 1) 7
AR L TR S S R A, AT REF fR R
MR Y P SA S R RIS T CO FRIRRR




49 1)

BEIEE 45, DURIRAN A - O FBeAb S i Y IF SR 1051

35

A7 7
ol 7

Yield of methane  w /%

0 9.33 18.04 23.57 71.56
Conversion  x /%
7 CH,WCRREE iR 22 1k
Figure 7 CH, yield over partially gasified char
(reaction for 180 min)

e

1 8 ANl AR B A5 F e Ak S 7 i A 41
HICIEE AL, H R 8 (a) AT, Bl A B AR 0, 3%
Kl a.b.c7E 1100 cm™ BT C-O G55 J 148 7 14
S, MR d A IAER B AT TS , skl e |
5T R FEKZESMAPERT, K FE ik 35 I AR TE AR
LA ER COK (1000 ~ 1200 cm™) , A1)
TR R R 2L | AR 1 CO 8 CO, ik i, 7EK 7%
SHERT, EBIE R &8, Mtk E T
X R G RAALRNIEE TG T
AT B AL SO R R SR TH C-O0-K [ & 2
WE T R b, Ak R A K (i i Ak R
18% ~22% ) ,C-O W BEAS K bifi 45 Al <AL 63
K, AN R A, RN ) C-O WS FEI S .

Intensity /(a.u.)

L L " L L 1 " L L L
3000 2500 2000 1500 1000 500
Wavenumber o/cm!

K8 AR AR LN 1A

Figure 8 FT-IR transmission spectra of different partial gasification chars

(a) : before methanation; (b) : after methanation
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