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Table 1 Conversion, product composition, and
\_/Q the percentage of reacted H,0® over all Ni

loaded catalysts (873 K, 1173 K), and 12 wt%
Co/MgO (873K) catalyst

Ni Carbon
loading conversion
[wt%]  to gas [%]

w
=

=]
T

, Co, co CH, CH, Reacted
[mol%] [mol%] [mol%] [mol%] [mol%] H,0 [%]

Carhon conversiongo gas [%]

W

0 3.7 625 267 7.0 3.0 0.8 93

& — g — o 4 43 648 262 38 45 0.7 114

o . ) 40 3.0 667 238 49 3.9 0.7 10.0

60 120 180 12 7.9 772 199 29 0 0 39.3

Time [min] 120 9.4 76.7 19.4 3.9 0 0 41.5

Fig. 4 Catalytic performances of various Ni 120 233 700 275 24 0.1 0 57.6

load.ing amounts of Ni/MgO catalysts pre- 6 57 59 216 25 ) 0 261
calcined at 873, and 1173 K followed by

reduction at 1173 K as a function of times-on _ 3" 49 M8 7 28 0 0 203

stream under the flow of C10HS8 (3.5 mol%),

H20 (21 mol%), N2 (20 mol%) and Ar (balance) (a) Reaction conditions; Steam/Carbon=0.6,
with SV=3000 h-1 at T=1173 K; O 12 wt% T=1173 K, SV=3000 h'l, t=2 s, reaction
Co/MgO (873 K), * 12 wt% Ni/MgO (873 K), A time 2 hr

12 wt% Ni/MgO (1073 K), @ 12 wt% Ni/MgO (b) Catalysts pre-calcined at 1173 K

(1173 K), L 36 wt% Ni/MgO (873 K), ® 36 (c) 12 wt% Co/MgO (873 K) catalyst
Wt% Ni/MgO (1173 K), A 4 wt% Ni/MgO (873

K), 0 4 wt% Ni/MgO (1173 K).
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Table 2 Analytical values of biomass

Syn-gas
HE B | BE | B
2K5n wt.% ar. 4.9 Loop seal
—
REE kealkg | a.d. 4520 Flue gas (Exhaust)
I| k% wt% | ad. 4.9
= - I ) Regenerator
x| K5 wt.% ad. 0.4 (combustor)
o BRS wt% | ad. 79.0 Riser
T EERE wt.% ad. 15.7
5| k= wt.% daf. 51.43 l Air
=|KF wt% | daf 6.10 ﬁ\}? Downcommer
AN EESE wt% | daf. 0.02 ﬁ
s |
| PAGEERRE | wt% d.af. 0.00 N (Mot Aeration
e wt% |daf | 4245 2 (Main)
ERE wt.% db. 0.01 Fig. 5 Experimental setup
® Cold gas efficiency of product gas [-]
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Table 3 Cold gas efficiency, carbon conversion, and heating value of product gas.

Termpreture [K] | activated durina zedlite
873 016 015
Cold gas efficiency [-] 923 020 019
973 024 024
873 21.00 2067
Carbon conversion [%] 923 2580 24.31
973 3000 2778
Calorific value 873 3538 3610
[Keal/Nr] 923 3660 3912
973 3510 4088

14

12

10 b - m W C2H6
© C2H4

0O Cco2

8

6 aco
O CH4

4 0OH2

2

0

— ]

| — I:l
I I

activated zeolite at activated zeolite at activated zeolite at

alumina at 873K alumina at 923K alumina at 973K
873K 923K 973K

Amounts of product gas [mmol/g-sample]

Fig.X Amounts of product gas under different condition.

Fig. 8 Product gas yields for activated alumina and zeolite.
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Table 4 Characterization data of the carbon—alumina composite

materials after calcination in Ar at different temperatures.

Ar SBET Pore-size  Pore-vol dyp Sxro Main
Treatment m’g”! nm cm’g”! nm m’g”! Phase
250°C, 12h 0.1 - R 6 270 Boemite
600°C, 1h 90 <1 0.29 4 405 v (+B)
1050°C, 24h 35 <1 0.12 4 405 y
1340°C, 0.5h 20 <1 0. 08 5 324 y
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Table 5 Characterization of the alumina naparticles
_ . 9 o ,j obtained after the removal of carbon matrix at
bAoA e A ‘_/' \ different temperatures.
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