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Fast Determination of Free Silica in Dust by Fourier

Transform Infrared Spectroscopy

Tian Yanlong !, Wang Yi 2, Wang Xiao 2, Xin Xin 2
(1. Beijing Instrument Intelligent Technology co., Ltd., Beijing 100022, PR China; 2. Beijing Beifen-Ruili
Analytical Instrument (Group) Co., Ltd., Beijing Engineering Research Center of Material Composition Analytical
Instrument, Beijing Enterprise Technology Center, Beijing 100095, PR China)
Abstract: Silicosis, caused by inhalation of air dust containing free silica, is the most serious
occupational disease in China. Pyrophosphate method is the most commonly used method for the
detection of free silica at present. However, this method is complicated to operate, has a long
detection cycle, and is difficult to realize batch detection. Fourier transform infrared spectroscopy
is an ideal method for batch detection of free silica because of its simple operation and high
analytical speed. In this paper, three quality control samples were tested by using a complete set of
solutions (instrument + method + software) developed by Beijing Beifen-Ruili Company. The
results were all within the reference range, which proved that FTIR was feasible for the detection
of free silica.

Keywords: Silicosis; Free silica; Fourier transform infrared spectroscopy
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2 hr it -7 e FH IR AT R RE 1 1%0 B2 i oA 9 K FECRIT 10mg/g ), 43 7 FREX 0.0057 g
0.0191g. 0.0385g. 0.0552g. 0.0725g A1 0.0893g KA, IIAWFEELFFIRILEIF] 0.25g, BCE

o~ %5 543 A 0.057mg. 0.191mg. 0.385mg. 0.552mg. 0.725mg A1 0.893mg 1] 6 4 b5
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y=0.52730x+0.01198 (A780, R?=0.99927) F1 y=0.19654x+0.00725 (A694, R?=0.99981).
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0.057 0.0466 0.0376 0.0177
0.191 0.1508 0.1188 0.0457
0.385 0.2734 0.2161 0.0828
0.552 0.3866 0.3025 0.1165
0.725 0.4968 0.3886 0.1485
0.893 0.6177 0.4863 0.1832
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5 A
1 0.3002 0.4249 15.36
1 2.7667 2 800cm’! 0.3024 0.4282 15.48 15.41 13.0~17.6
3 0.3006 0.4255 15.38
1 0.5744 0.8323 40.54
2 2.0530 2 800cm’! 0.5731 0.8304 40.45 40.56 35.4~47.8
3 0.5766 0.8356 40.70
1 0.1176 0.5615 18.11
3 3.1011 2 694cm’! 0.1179 0.5630 18.15 18.15 15.6~20
3 0.1182 0.5645 18.20
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