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Thermal recycle of constructed woody wastes
-Effect of gasification agents on reaction characteristics of woody
biomass and behaviors of trace metal compounds in biomass-

Ichiro Naruse

(Nagoya University)

Abstract:

Objective in this study is to elucidate the fundamental gasification characteristics for various
carbonaceous resources. Effects of temperature and combination of gasification agents on the carbon
conversion were experimentally carried out by gasification of woody sawdust in an electrically heated
drop tube furnace. Comparing the gasification characteristics by a single gasification agent such as
CO, or H,O to those by co-gasification of CO, and H,0 mixture, higher CO concentration was formed
under the co-gasification condition at the temperatures less than 1473K. This synergy effect was also
confirmed by the kinetic analysis of elementary reactions. Formation characteristics of trace metal
compounds, especially for Se and As, were also studied experimentally and/or thermodynamically.
Both Se and As compounds might exist as gaseous phase under the gasification condition. Therefore,

those compounds tended to be enriched in the fine particulates formed during the gasification.
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Sample Sugi sawdust
Temperature [K] 1273, 1373, 1473, 1573
N+CO,+H,0
Atmosphere N, +CO, | N,+H,O . .
(CO, : H0=1:1)
Gasification agent / C in sample [mole ratio] 1.2
Sample feeding rate [g/min] 1.0
Primary gas flow rate (N,) [0n/min] 0.441
Secondary gas flow rate 1.002 0.806 0.501 [On/min]
(Gasification agent) [On/min] | [g/min] +0.403 [g/min]
Sampling distance [mm] 1300
Analyzing species CO,, CO, H,, CH4, C,H,, CH4, N,
Dilution gas Ar
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C+CO, = C(0)+CO | 8.211E+12 0.000 57195.59
C+H,0 = C(0)+2H | 6.778E+08 0.000 38130.39
3 c(0) = Co 1.500E-03 0.000 -20110.00
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F4 M LABHGEOR (QR) O T3E XUk Pt

Coal ID E

Moisture 1.7

Proximate analysis VM 34.8
[wt% dry] FC 55.3
Ash 9.9

Fuel ratio [-] 1.6

C 78.91

Ultimate analysis : :gg

wt% d.a.f s

[wtk daf] s 0.43
O (balance) 13.93
Sio, 40.46
Al,O,4 32.48

Fe203 51 5

Ca0 7.30

MgO 2.28

Ash compositions Na,0 0.68
[wt% in ash] K,0 0.46
SO, 4.62

P,05 0.60

Tio, 1.55

V,05 0.06

MnO 0.06
Pb 12.82

Cd <0.1
Trace elements Cr 24.38
[mg/kg in coal dry] As 0.59
Se 2.695

Cl 136
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512, A 2L I L ORBERER KM 2 D ORY ., H 2{LFEERICI T, # 2{LAlITH

% COFFRTCHDENILTL2E %5 K5 ITERHIG R 24 &5 NS 7 Z{LAR R 2 8% 8 L 72,
#5 At K OIRBEIERSE:

Coal ID E
Pressure [atm] 1
Atmosphere Gasification Combustion
Conditions C0,/C(coal)=1.2(mol ratio) Air ratio=1.2
Sample feed rate [g/min] 0.75 0.5
Primary gas [LN/min] 0.58 (N,) 1.44 (Air)
Secondary gas [LN/min] 1.33 (CO,) 3.28 (Air)
Temperature [K] 1473,1573,1673 1473
Dilution gas Ar
Dilution rate (Sample gas : Ar) 1:3
Distance [mm] 1500
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CO,/C(coal)=1.2 (mol ratio) 100
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