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Effect of volatile matter and oxygen concentration on tar and soot

yield depending on low calorific coal in Laminar Flow Reactor

Tae Yong Jeong”, Jin Ho Kim", Byoung Hwa Lee™, Ju Hun Song™ and Chung-Hwan Jeon™
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ABSTRACT

This study was performed to analyze coal flames and measure tar and soot yields and
structures of chars for two coals depending on the volatile content by the LFR(Laminar
Flow Reactor) which can be applied to a variety of coal researches. The results show
that volatile contents and oxygen concentration have significant influence on length and
width of the soot cloud and it also indicate that the length and width of the cloud in
condition of combustion decrease than those of pyrolysis atmosphere. Until the sampling
height reach at 50 mm, the tar and soot yields of Berau (Sub-bituminous) coal
contained relatively lots of volatile matters are less than those of Glencore A.P.
(Bituminous) coal. On the other hand, tar and soot yields of Berau coal are higher than
those of Glencore A.P. coal by reacted residual volatile matter. In addition, the images of
samples obtained from the particle separation system of the sampling probe support for

above results with the yields,

devolatilization.

and the pore development of char surface by
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Table 1 Results of proximate and ultimate
analysis of the selected coal

Coal (Geographic

Proximate Analysis Origin)
o) A
(wt% Air Dry) Gli;?re Berau
Moi. 1.49 16.3
VM 24.2 385
FC 539 405
Ash 154 47
Coal (Geographic
Ultimate Analysis Origin)
(wt% Dry) Glencore Berau
AP.
C 74.2 66.4
H 468 5.2
0O 34 20.5
N 1.74 1.47
S 0.32 0.85
Ash 15.7 5.62

Table 2 Gas flow condition in each experimen

tal condition

Experimental condition
Gas [Unit : slm]
Pyrolysis Combustion
CO 4.7 4.1
Hy 0.7 0.7
O 2.6 3.3
Nso-oxy 85 12
No—fuel 10 6.5
Ny—carrier 0.035 0.035
Na-quenching 27 27
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Fig. 2 Schematic of experiment apparatus LFR
(Laminar Flow Reactor).
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Fig. 3 The flame characteristics in condition of
pyrolysis and combustion : (a) Glencore A.P.
Pyrolysis, (b) Glencore AP. 02 35 mol%, (c)
Berau Pyrolysis, (d) Berau O2 35 mol%, all

height z = 250 mm, coal size = 45775 pm.
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Fig. 4 Nomalized tar and soot yields for the two
coals.
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Fig. 5 The images of SEM on chars and filter
of tar and soot collected in the two coals as a
function of height above reactor and gas
atmosphere.
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