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Abstract : In this study, the experiments on optimal CO gas synthesis were conducted using low
grade coal-CO, catalyst gasification reaction. The characteristics of generated CO gas were
investigated using the chemical activation method of KOH, K,COs, Na,COs; catalysts with Kideco
and Shewha coal. The preparation process has been optimized through the analysis of experimental
variables such as ratio between activating chemical agents and coal, the flow rate of gas and
reaction temperature during CO, conversion reaction. The produced CO gas was analysed by Gas
Chromatography (GC). The 98.6% CO, conversion for Kideco coal mixed with 20 wt% Na,COs
and 98.9% CO, conversion for Shenhua coal mixed with 20 wt% KOH were obtained at the
conditions of T=950C and CO, flow rate of 100 cc/min. Also, the low grade coal-CO, catalytic
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gasification reaction showed the CO selectivities(97.8 and 98.8 %) at the same feed ratio and

reaction conditions.
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Table 1. Components of the raw material
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Proximate Analysis (wt%)

Elementary Analysis (wt%)

Material M V.M Ash F.C

C H N O S

Kideco 29.78 32.9 6.57 30.69

66.30 4.76 1.58 20.75 0.04

Shenhua 6.34 29.20 13.47  50.99

72.10 4.13 1.51 8.75 0.04

Fig. 1. The schematic diagram of low grade
coal-CO; catalytic gasification
reaction.
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Fig. 2. Experimented procedures for CO
synthesis.
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Fig. 3. Effect of temperature on Kideco
coal-CQO,; gasification.

€0 conversion(%)
8
N

4 -
s

760 800 860 900 960 1000

Temperature(°C)

Fig. 4. Effect of temperature on Shenhua
coal-CO, gasification.

I|-=)|I|

L
010

3.2, £0f 70 ME MZME-CO, 7IAS
k

2 AfgE B2 2roA T3S
717 Slete] EulEsE gelsel AR A
%"iﬂr[l6] é‘EHTl:‘ KOH, K2C03, NaQCO3.—‘Z:— /\]-%
5o, CO&EHL 300 cc/ming LA F
aotitt. Lee S[319] A7+AxolA oAzt 2t
Z, dxurlol Mgyt &3 Fuljete] ok 2
gheeko] wE AEZAd COf%F 300cc/min,
AehZu=4:1 H]-&, 950 CoA 95%0J49] =2
CO; Aggo] HuLgleh o]& Higtoz FUgth
oA oAy AEat Qi Aot Agke] Zj
KOHete] AdS ARt A 950C A 85.8,
91.7%9] CO, HEELS Aom, Na,CO; %)
= A3 A9 98.3%, 90.5%2] CO, A<
B}, olE Bol Ae-CO, 7FA3ZF ¥R
20wt%] FME AMRIO RN Aol F7tH
= I 4 Ak

Y A AF A=Y 7R =& 415}
‘:ﬂ'oﬂ KOH, KQCO3, N82CO3 é— H% /\}%5}01
650~950CoA §hg AAE AAStGon, o]
02 CO, A< Fig. 5~10 & Uehfglch
7192 &9 4% Zuf KOHE 20wt% H7}sh
= ™ 950C ofAel CO, e 98.9%,

LBl =g

£

K,CO39] 4% 96.4%, Na,COsE AM&5t9-&
850 ClA 85.0%5 HIch Alst ®o] #HS =
f KOHE 20wt% H7FstaS of 950°CelA <l
CO, HZEL 91.9%, K,COz9l A< 89.9%,
Na,CO39] 4% 80.5%= RHth

o FHo AEglo]l EWE H/t oA F &
o o wf Bk CO, HMghgo] S71ehS Elstal
=4, o]d EAL2 Rhee S[17] o5 E1H
viel Zro] gtA B T4 ztolo] oJsf et
v, ghA oA Suljet Mero] RS o
g4 gzte] wAZlE 9 BlmHAo] dWddlo]
st A7t Fasty] wge] Hekgo]l St
St Aoz Aztdch. Zuf FRol whet dghe
zpol7} HP=d o] McKee S[18]0 o8 B
1 vpe} go] F4 W FEMASESC] E Ut
235 BL710lA Yt S0 @450 g2
Watkinson S[19]3 Bi 5[20]¢] dAAx}o] vt
Efd AAY vhe o 9 Eu FRof wal A
g ARz g AEEy] giEedl Adoew A
ZHEh ERE Agte] ZRAa Sl 3R] ol
t27] i £ FujE Abgotol g
mat Aol xfelzp whAgste] Ae-CO, ¥h-go
FFE v Aoz YZHETH1S, 16].

100 ———
/
-
yd
80 o
= -
= -
E e
S 60 P
]
5 e
2 ~
= rd
8 40 -’
o’ .
S Flow rate 300ce/min
20
—e— Kideco: KOH=4:1
[

600 650 700 750 800 850 900 950 1000

Temperature(°C)

Fig. 5. CO, conversion of the Kideco coal-
20wt% KOH under 300cc/min CO,
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Fig. 9. CO; conversion of the Shenhua coal-
20wt% K,CO; under 300cc/min CO,
flow rate.
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Fig. 10. CO, conversion of the Shenhua coal-
20wt% Na,COs under 300cc/min
CO; flow rate.
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Table 2. Effect of CO; flow rate of the low grade coals on conversion and selectivity at 850C.

Flow rate Coal Catalyst CO; conversion(%) select(i:V?cy %)
KOH 89.4 88.9
Kideco K,COs 94.2 939
100 Na,CO3 98.3 97.8
Shenhua K,COs5 96.7 94.6
Na,CO3 93.6 93.4
KOH 97.6 97.5
Kideco K,CO; 92.5 92.2
300 Na,COs 85.0 84.5
cc/min KOH 89.4 88.8
Shenhua K,CO; 85.6 85.1
N8.2C03 77.4 71.3
KOH 85.2 84.6
Kideco K,CO;5 75.7 74.6
500 Na,COs3 97.1 97.0
cc/min KOH 78.4 77.6
Shenhua K,COs 64.4 62.9
Na,COs3 92.1 92.1

Table 3. CO; conversion and CO selectivity of the low grade coal under 500cc/min CO; flow rate

at 950C
Flow rate Coal catalyst CO; conversion(%) CO
selectivity(%)
KOH 57.8 56.2
Kideco K,COs 71.3 69.9
500 Na,CO3 81.2 81.0
cc/min KOH 55.5 53.9
Shenhua K,CO3 59.7 58.0
NayCO3 68.4 68.4
) e “To s
g " ~ - g N -
A g e
2 g
§ 3« /
o Flow rate 100cc/min Flow rate 100cc/min
=1 |+ Kideco : Na,CO, =4 :1 | = ‘ —e— Kideco : Na,CO,=4:1 |

Temperature(°C) Temperature(°C)
Fig. 11. Kideco gasification reaction under 100cc/min CO; flow rate (a) CO, conversion

and (b) CO selectivity.
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