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Study on the field-application of FTIR-direct on filter method
for the analysis of quartz in respirable dust samples

Hyung-Jun Kim, Young Gyu Phee" - Young Man Roh” * Hyunwook Kim

Graduate school of Occupational Health, The Catholic University of Korea, Dept. of Industrial Health & Environment,
Industrial Safety & Health Bureau, Ministry of Labor”, Catholic Industrial Medical Center”

To study if the fourier transform infrared spectrophoto— contents quantified by the transfer method were higher than

metry(FTIR)-direct on filter(DOF) can

be utilized for those of by DOF method for samples from the foundry, brick,

estimating quartz content in airborne respirable dusts from and concrete factories. No statistically significant difference
various manufacturing industries, analytical results were of quartz content in samples from the stone factory was
compared with those of the traditional KBr transfer (NIOSH found.

7602) methods. Respirable dust samples were collected The results of the study suggest that, although possible to
using the 10mm Dorr=Oliver nylon cyclone equipped with a 25 use the FTIR-DOF method as a suitable substitute for
mn cassette. 30 area samples were collected from the stone, analyzing quartz content, it is necessary to correct the
foundry, concrete and brickmaking factories. Quartz content influence of the interfering minerals in order to adopt the
was estimated using the intensity of the absorption peak of FTIR-DOF for routine analytical tool.

quartz at 799 em”' by a FTIR.

Respirable dust concentrations ranged from 0.25 to 1.25mg/ Key Words : Quartz, Respirable dust, Manufacturing industry,

m', and were highest at the stone treating factory. Quartz Direct on filter, Transfer method
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Table 1. Comparison of respirable dust concentrations in area filter samples

B71% HJRAA FIR-AHAEM Y 3%

AL 7 AT 75

Industry N oM (mg'm) GsD' Range (ng/m)
Block 9 0.77° 1.20 0.65-1.00
Concrete 6 0.25° 1.08 0.22-0.27
Foundry 9 0.37° 1.25 0.29-0.55
Stone 6 125" 1.30 0.89-1.74
a, b, ¢, d : The same superscripts in a row were not significantly different at p<0.05 by Duncan's multiple range test
T GM : Geometric mean, T GSD : Geometric standard deviation
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Table 2. Comparison of quartz content in area filter samples analyzed by DOF and Transfer methods

Tndust N DOF method N Transfer method
2 GM (ug/m) GSD Range (pgm’) GM (ug/m) GSD Range (pg/m’)
Block 9 29.43° 138 2073 - 4627 9 10.04*° 1.34 6.12 - 1479
Concrete 6 25.61° 1.18 19.99 - 3127 6 752" 1.14 649 - 8.83
Foundry 9 317 1.54 9.39 - 39.66 9 12.48° 1.67 541 - 2524
Stone 6 313.56" 131 211.34 - 445.53 6 296.84° 1.42 165.80 - 447.17
a, b, ¢ : The same superscripts in a row were not significantly different at p<0.05 by Duncan's multiple range test

Table 3. The comparison of weight percent of quartz in area filter samples analyzed by DOF and Transfer methods

DOF method

Transfer method

Industry N Mean(%) SD N Mean(%) SD
Block 9 3.84° 0.63 9 1.84° 0.22
Concrete 6 1027 1.34 6 468 1.23
Foundry 9 7.01° 347 9 448 2.34
Stone 6 25.12° 1.00 6 2341 1.97

a, b, ¢, d : The same superscripts in a row were not significantly different at p<0.05 by Duncan's multiple range test
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Fig. 1. Comparison of quartz content analyzed by DOF and Transfer methods.
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Table 4. The results of liner regression analysis on quartz content in area filter samples analyzed by DOF and Transfer methods

Industry Regression equation Slope’ S.E of slope Intercept’ S.E of intercept
Block, concrete, Y on X 0.322 0.101 2212 2.890
foundry XonY 0.987 0.309 16.516 3.728
Stone Y on X 1.155 0.091 -61.823 30.089
XonY 0.845 0.066 59.998 21.479

X @ quartz contents by DOF method, Y : quartz contents by Transfer method, S.E :

Table 5. Two-tailed t-test applied regression data from table 4

standard error of estimate,

Y=DbX + a

Industry Regression equation t-value(slope) t-value(intercept)
Block, concrete, Y on X 6713 0.765,
foundry XonY 0.042 4.430
Stone Y on X 1.703 2.055
XonY 2348 2.793

* significant at @ = 0.05
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