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Abstract : We have investigated the effects of various additives on Eco coal gasification under CO, atmosphere. The temperature
ranges from 750~900 C and the gasification experimental was carried out with Eco coal adding 7 wt% K>COs, Na;CO3, CaCOs,
Dolomite, and non-additive under N, and CO, gas mixture. At 850 C, we observed that the reaction rate increased when the
concentration of CO; increased. However, we also observed that the increment of reaction rate was small at more than 70% of the
concentration of CO,. The additives activity was ranked as 7 wt% Na,CO3 > 7 wt% K,COj3 > non-additive > 7 wt% Dolomite >
7 wt% CaCOs at 850 C. At the temperatures of 750 C, 800 C, 850 C, and 900 C, when the temperature increased, the
gasification rate increased. The gasification was suitably described by the volumetric reaction model. Using volumetric reaction
model, the activation energy of Eco coal including 7 wt% Na,COs gasification was 83 kJ/mol, which was the lowest value among
all the alkaline additives.
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Table 1. Proximate and Ultimate Analysis and higher heating value

of Eco coal
Proximate analysis, % mass as received HHYV maf (J/g)
cabon | mater | Vot | A 24,601
37.7 47.5 11.1 12.4
Ultimate analysis, % mass on moisture ash free coal
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Figure 1. Carbon conversion using various alkaline additives at 850 C.
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Figure 2. Reaction rate using various alkaline additives at 850 C.
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Figure 3. Effect of temperature for Eco coal gasification at 70% COs.
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Figure 4. Effect of CO, concentration for Eco coal gasification at 850 C.
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Table 2. Correlation coefficient (R?) of shrinking core model (SCM),
volumetric reaction model (VRM), and modified volume-
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RZ
Sample
SCM VRM MVRM
Eco coal + K,CO; 0.9872 0.9696 0.9890
Eco coal + Na,CO; 0.9715 0.9848 0.9704
Eco coal 0.9027 0.9927 0.9733
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Figure 8. Arrhenius plot of the Eco coal gasification by volumetric
reaction model (VRM).

Table 3. The Kinetic parameters of the Eco coal gasification by volu-
metric reaction model (VRM)

k (min™) .
Samples E. (kJ) | A (min™)
1,023K 1,073 K [1,123K | 1,173 K
+
Ecocoal + 1 6004 [ 0.0185 | 0.0292 | 0.0418 | 9947 | 1.08x10°
K2COs
Ecocoal +1) 130 10,0217 | 0.0318 | 0.0456 | 8342 |2.26x10°
Na2C03
Eco coal |0.0063 | 0.0129 | 0.0216 | 0.0394 | 120+4 | 8.51x10°
o] ARgSlE Alm, AFRA, dATZ7], 2= 52 vendo
Fore n|A Aolg} o Ect B AFoAE A 7je] Hkg- =E
2 Agsto] TS ulmal £ A3} Ao]7h leS BRIt
E dFoA= Al ZE F VRME o]&3te] & deA E7F
o FHER BT oS vlmset.

3.5. 25t ol K|

Aol ikahet o] 15} WA ES BE A @
ootk o7 M 2R EES HehI At SrAet
Arrhenius plotS 2 FE] "= ZK(frequency factor) A2}t &4
3} AUAE oo PojXith

Figure 894 & 4= Ql5zo] & oAl = VRME ©]§5
o] 750, 800, 900, 950 C %E—T’- toll A dzeldS H7ket A
I Agke] apofl il HES&= Hlo]EE 7HAAL of U S
Alof 3]l In(k) vs. /TZ =A|5lst1 o o] 2)49] 7]&7]
7 A3} ol Ao sttt

o = gto] o|AtsletA 7} S HE-S-of oSt kinetic parame-
ters, & W&, DAE YA, F1EQIAE Table 39
st

Af-olibstekas 7kt wh-g-of thek 293} oL %
Qo] £l g} wmat Az, ek 243 53,
A, A8 melo) 93RS uk= Ao 7 UERGT) Li and Cheng[13]
o] Wio] w2 850~960 CollA BHAMFES THAISH 2=

c
il
=S|

-

& oA
A

SEES

91.9 ki/mol& H 11, H7HAE HA5HA] @& 2H= 122 kJ/
mol o & zhe|dS 7 o] &3} oy |7t Frashe
AL Br)

7 wt% TAPEES 7R AHe] 243} oy A= 99 kl/mol,
eto] 2431 oA 120 ki/molS R GIth A Feko] ozt
2l M7t Ad MrlehAl o2 A @S o | A E ]
W R e e MR 7hAS ko] A%t v Al=
z 3}% AFE Bk B3 7 wi% BHRIGEES HUe
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