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Abstract—To examine the correlationship between IR attenuation and physical properties of suspended
particles, IR spectrometer can be used effectively. Several graphite flakes and metallic powders were suspend-
ed in a liquid cell and the IR attenuations were measured. The results were analyzed in terms of their
physical properties such as shape, purity and mean particle size. It was found out that the powder which
had smaller mean size, higher purity and more developed flake type showed higher IR attenuation. JGO2
and BRO6 showed the highest mass and volume extinction coefficient, a=1.41 m?/g, B=2.7 m*/cm?, respec-
tively. This technique was considered as more efficient method than the conventional one using aerosol
chamber. It could reduce the error caused by external factors and was even more simple to measure the
physical effects of various kinds of suspended powders.
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Table 1. Physical and chemical characteristics of samples

. Size(50%, um) Shape Carbon content Bulk density
Material Sample Manufacturer Malvern Fisher index @ (&/mD)
Natural HDO03 Hyundai(Korea) 348 0.36 9.67 97.1 0.36

graphite HD04 5.77 0.72 8.01 97.1 0.48

HDO05 6.44 0.81 795 97.1 0.62

HD10 8.81 0.75 7.19 97.1 0.51

HD05K 5.39 0.80 11.01 98.6 047

HD10K 7.09 0.75 9.45 98.6 0.60

KP04 Kropfmuhl(Germany) 5.46 0.90 6.07 96.3 0.60

Synthetic LZ06K Lonza(Swiss) 3.20 0.15 21.33 98.8 0.39

graphite LZo6P 3.30 0.20 16.50 99.2 0.37

LZ15 8.05 0.30 26.83 99.1 0.63

AS25 Asbury(U.S.A) 4.99 031 16.10 989 0.53

AS26 5.02 041 12.55 98.9 0.52

AS47 5.64 0.30 18.80 99.5 0.50

JG02 Showadenko(Japan) 2.10 0.40 525 99.7 0.37

Brass BRO6 U.S. Bronze(US.A) 726 0.50 14.52 2.33

Aluminum AL Changsung(Korea) 9.28 9.90 0.94 1.39

Nickel NI 10.31 4.80 2.15 2.74
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Fig. 1. Scanning electron micrographs of powders.
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Table 2. Mass and volume extinction coefficients of sam-
ples
A=3.0 um A=10.6 um
Mass Volume Mass Volume
= Sample extinction extinction extinction extinction
c;\-,’ coefficient coefficient coefficient coefficient
?:1: (m*/g) (m*/cm®) (m*/g) (m%/cm®)
= HDO03 1.02 0.37 1.21 0.44
5 HDO4 0.86 0.41 1.02 0.49
s HDO5 076 047 0.90 0.56
o HD10 0.65 0.33 0.77 0.39
HDO5K 1.11 0.52 1.22 0.57
HD10K 0.86 0.51 1.02 0.61
KP04 116 0.54 0.92 0.55
LZ06K 1.08 042 1.27 0.50
ol ¥ s 0%  om 1w o
0 ! 2 3 4 5 6 AS25 097 0.52 1.15 0.61
Concentration of HDO5(mg/ml) AS26 0.84 0.44 1.00 052
Fig. 2. Transmittance curves of HDOS by IR spectrome- AS47 1.04 0.52 1.19 0.60
ter. JGO02 1.23 0.45 141 0.52
BR06 0.94 2.20 116 2.70
AL 0.13 0.17 0.14 0.19
A A FF 5A4S AAAQ Faeke] Wate 3% NI 0.07 0.19 0.08 0.21
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Fig. 3. Transmittance curves of powders.
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Fig. 4. Correlation between mass extinction coefficient(a)
and particle size.
(Solid line: correlation line of HD03, HD04, HDO5
and HD10)
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:mass extinction coefficient [m?/g]

: volume extinction coefficient [m?%/cm®]
: bulk density [g/cm®]

: aerosol concentration [g/m®]

: intensity after pass distance L

: incident wave intensity

: pass distance [m]

: transmittance [1/1,]

: wavelength [(um]
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