A 493] KOSCO SYMPOSIUM %=%3 (20149 % FA =2

267

o

A7l Ewd Sl E o] &3 g2 A4 AT A7

3

fol

.
A g .

Study on Tar Reforming by Using the Catalyst Derived from Wastes

Hojin Sung™, Sungbang Nam®, Yeongsu Pakr’, Jachoi Gu®

ABSTRACT

Since contaminants of syngas obtained from the biomass gasification are removed, the
syngas is clean fuel. In this study a high-efficiency energy production system is
developed. The system produces electricity using a waste pressure and feeds a
low-pressure steam to Dyeing industrial complex. Also, iron oxide derived from dyeing
sludge is utilized as a self-catalyst to reform a tar and reduce a tar emission from
gasifier. This system increases the amount of syngas and finally achieves a highly

efficient gasification.
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Fig. 1 Proposed novel catalytic gasification flow
with iron oxide in dyeing sludge
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Fig. 2 Lab-scale gasification equipment
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Fig. 3 Dyeing sludge ashes after reduction test
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Fig. 4 XRD analysis of dyeing sludge ash after
reduction test
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Fig. 5 BET analysis of dyeing sludge ash after
reduction test
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Table 1 Yields depending on bed materials

Material | N | ilge ssh | (No. 5)
Gas[wt%] 41.71 65.34 59.3
Residue[wt%] 11.68 8.49 9.9
Liquid[wt%] 6.52 3.76 772
Total [wt%] 59.91 77.59 76.92
Hesh S o ik G gl d
e A sl A 47 3.76%, 65.34%% 7t

Table 2 Cold gas efficiency and carbon
conversion ratio depending on bed materials
. Non-ma | Dyeing Sand

Material terial | sludge ash | (No. 5)
Input heat(kcal) | 97.8 99.2 99.0

Syngas

heat(lcal) 41.2 447 41.7

CGE(%) 42.2 45.1 42.1

Input

carbon(g) 10.3 10.4 10.4

Carbon in

syngas(g) 44 48 4.3

CCR(%) 42.7 46.1 41.8
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Fig. 6 Schematic flow diagram for
steam reforming of benzene
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Fig. 7 Comparison of catalytic activity for
benzene at WHSV = 0.15h"',RT=0.30, S/C=2
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Fig. 8 Activity over ash catalyst with respect to
retention time at WHSV=0.5h""t=000°C, S/C=2.
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Table 3 Analysis of feeds
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Classification ]()625 1()821;
Moisture | wt.% 9.05 8.98

Proximatc Yolatile | wro5 | 5656 | 58.66
Analysis | Ash | wt% | 22.60 | 1751
dixed | weos | 1179 | 1485

C Wt.% | 3832 | 49.29

H wt.% | 507 | 573

Ultimate | N wt.% | 110 | 2.00
A‘}?ilr‘{/SIS S wt.% | 070 | 112
basis) Cl wt.% | 011 | 0.07

0 wt.9% | 299 | 226

Ash | wt% | 248 | 192

Heating | HHV | keal/kg | 3909 | 5,151
Value LHV |kcal/kg | 3,252 | 4,352
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Table 4 Gasification conditions
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Run 6 CFBG 545 1600 | 24 | 43 Table 5 Tar reforming characteristics
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