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The evaluation of correction methods and effect of kaolinite on quantitative analysis of
quartzin respirabledust by FTIR direct-on-filter method

Y oung Gyu Phee’

Dept. of Health Science, College of Health & Therapy, Daegu Haany University

To establish the Fourier-Transform Infra-Red
spectrophotometry(FTIR) Direct-On-Filter(DOF) technique asa
ussful andlyticd method for quartz in respirable dust samples,
an influence of the kaolinite should be corrected. Respireble
dus, cregted in adust chember containing the standard materid
of quartz and kaolinite were collected using a cydone equipped
with a 25 mm, 0.8 im pore size DM filter as a collection
medium. This study was designed to compare three methods of
correction for kaolinite when guantifying the content of quartz,
induding the least square, the optimum choice and the spectrd
subtraction methods.

The content of quartz in the respirable dust samples was
overestimated by 6.2% when mixed with kaolinite(35.5% by
weight). The content of quartz containing kaolinite(72.8% by
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weight) were overesimeted by 32%. The spectrd subtraction
method underestimeated the quartz content by 1.5%, while the
other two correction methods, the optimum choice and the lesst
yuare method, overestimated the quartz content by 1.9% to
6.4% and 0.04 to 1.1%, respectively.

The results of this Sudy are suggested thet, when correcting
for effects of kaolinite on quantitative analysis of quartz in
reoirable dugt by FTIR direct-onHfilter method, the lesst square
method produce the most unbiased results be compared with
those of other correction methods
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(A) : quartz pesksat 695, 779 and 799 cm* (B) : kaolinite pesksat 914, 938, 795 am*

Fig. 1. Calibration curves of quartz and kaolinite
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Table 1. Effect of kaolinite on quartz analysis
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Fig. 2. Infrared spectrum of a sample containing
quartz and kaolinite.
(A) : Quartz (79.6%) + Kaolinite (20.4%)

(B) : Quartz (45.8%) + Kaolinite (54.2%)
(C) : Quartz (17.7%) + Kaolinite (82.3%)
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Fig. 3. The absorbance for mixtures of quartz and
kaolinite analyzed at 799 cm™.
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Table 2. Comparison of performance of three correction methods on quantifying quartz in mixtures of

Wavenumber (o)

A) : Mixtures of quartz and kaolinite
B) : After spectral subtraction of kaolinite
C) - Spectrum of kaolinite

guartz and kaolinite
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Fig. 5. Correlation of absorbance between 795 cm™
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Corredionmethods
Sample Mixtures (%) Optimum Cv* Spectral oY, Lesst oY,
chaice (%) Subtraction (%) guae (%)
Quartz 83.60 90.02 90.02 821 8272
- 166 152
Kadlinite 1640 998 998 1789 17.28
Quatz 64.49 66.36 66.36 67.09 6357
- 189 041
Kadlinite 3H51 3364 3364 3291 3643
Quartz 4581 5219 5219 4659 o1 4693 054
Kadlinite 54.19 4781 4781 5341 ' 53.07 '
Quartz 39.78 44.80 4480 4183 082
- 422 308
Kadlinite 60.22 55.20 55.20 5817 60.18

* . Coefficient of variance
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