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Evaluation on Light Scattering Behavior of a Pulverized Coal Suspension
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Abstract >> In a direct coal fuel cell (DCFC) system, it is essential to identify volume fraction of coal suspended
in electrolyte melt in order to control its dispersion and fluidity. This requirement is compelling especially at anode
channel where hot slurry is likely to flow at low velocity. In this study, light scattering techniques were employed
to measure the volume fraction for a pulverized coal suspension with relatively high absorption coefficient. The
particle size, scattering angle, and volume fraction were varied to evaluate their effects on the scattering behavior
as well as scattering regime. The larger coal size and smaller forward scattering angle could provide a shift to

more favorable scattering regime, i.e., independent scattering, where interferences of light scattering from one

particle with others are suppressed.

Key words : DCFC(A gt ¢l & 2 A]), Coal suspension(A g EAFE), Fluidity(--543), Volume fraction(X] %] £-&),
Light scattering(33AF2t), Scattering regime(AFr o &)

Nomenclature

: boundary reflection factor for sample tube
: particle size, um

: asymmetry factor

. detector slit height, mm

: light scattering intensity

: light scattering intensity

: scattering intensity at 45° backward

H O — o oo W

: transmissivity
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N*: photon mean free path, nm

A @ laser wavelength, nm

© : particle volume fraction
f, : particle volume fraction
C : particle size parameter
O : angle from incident light

Subscripts

e : extinction
a : absorption
S : scattering

¢ : critical
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o : incident condition

v : volume
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Table 1 Experimental conditions of latex slurry

fv[%] 0-1
Latex size[ pm] 11
Mesh size 1200
Photo Detector
Angle[°] 450 (backward)

Table 2 Experimental conditions of coal slurry

fv[%] 0.01 0.05 0.1 1
Coal size[ um] 45-75 75-90 90-150
Mesh size 200 170 100

Photo Detector
Angle[°] 0-900 (forward)
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Fig. 2 Schematic of laser diagnostic system for a coal slurry
using light extinction and scattering characteristics
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Fig. 3 Measured extinction intensity and scattering voltage
for latex slurry with average diameter of 11um
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Fig. 4 Measured extinction intensity and scattering voltage at
45° backward condition for coal slurry with average diameter
of 75um
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