ahAke) 91488 2] Al 1770 AL (2007 39)
JKorean Soc Occup Environ Hyg 2007;17(1):21-30

YL Y S ol $oho] 5F

3 EA el

Rt e L ESEN TR

EREEE SRR SRR EER R NEREE

The effect of cristobalite on quantitative analysis of quartzin respirable dust by FTIR
direct-on-filter method

Young Gyu Phee” - Young-Man Roht - Hyun wook Kirr?

Industrial Health & Environment Division, Industrial Safety & Health Bureau, Ministry of Labor
Dept. of Preventive Medicine, College of Medicine, The Catholic University of Korea
The Environment & Industrial Medicine Center, The Hanyang University of Korea

To egtablish the Fourier-transform infrarred spectrophotometry
(FTIR) direct-on-filter(DOF) technique as a ussful andytical
method for quartz in respirable dust samples; influence of the
interference should be corrected. This study was designed to
compare three methods of correction for cristobalite when
quantifying the content of quartz, indluding the lesst square, the
optimum choice and the spectral subtraction methods.
Respirable dust, created in a dust chamber containing the
sandard materid of quartz, cristobalite was collected using a
cycone equipped with a25 mm, 0.8 ym pore Sze DM filter asa
collection medium.

The quartz weights overesimated about 100% when mixed
of crigtobdite by measure using 799 cm-1 absorption peek of
quartz. The quartz weights appeared over esimated by optimum

choice, spectra subtraction and lesst souare method in mixtures
of 33% cristobalite were 90.3%, 60.1% and about 4.3%,
respectively. The least square method have been adopted to
correction methods of cristobdite and satisfactory results have
been obtained.

The results of this sudy suggest thet, when correcting for
effect of cristobalite on quantitative analysis of quartz in
reoirable dugt by FTIR direct-onfilter method, the lesst square
method produce the most unbiased results compared with those
of other correction methods

Key Words : Quartz, Cristobalite, FTIR direct-on-filter
Method, Interference, correction methods
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Table 1. FTIR conditions for analyzing standard mineral dusts

[nterferometer
Source

Detector

Beam splitter
Spectral range
Signal to noise
Maximum resolution
Multiplier
Resolution

Scan speed

90" Michelson, Solid State Bearing
High intensity ceramic, air-cooled
Room temperature DTGS,
Standard Narrow-band MCT,
Optica wide-band MCT

Multi-I

7,000—

5,500

20cm”

ayer on KBr
360 cm™ (single beam)
1

1

16 times
3.0cm™

5kHz
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Fig. 2. Calibration curves for the quartz peaks at 695, 779 and 799 cm’.
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Fig. 3. Calibration curves of cristobalite



Table 2. Effect of cristobalite on quartz analysis

Quartz Cristobalite Mixtures Absorbance
(12) (%) (19) (%) (1g) Quartz Cristobalite Mixtures
210.2 89.7 24.1 10.3 225.8 0.0743 0.0063 0.0806
1585 81.4 355 18.6 194.4 0.0639 0.0145 0.0784
815 41.3 1145 58.7 189.5 0.0334 0.0436 0.0770
21.3 10.5 178.7 89.5 196.4 0.0055 0.0707 0.0762
0.20 -
0.18 -
0.16 -
Q B
% 0.14 _C
S 0124
8 010- =A
< 0.08- B
0.06 -
0.04 -
0.02 -

I ¥ T I T T 1
900 850 800 750 700 650 600 550
Wavenumber(cm™)

Fig. 4. Infrared spectrum of a sample containing quartz and cristobalite.
(A) : Quartz (92.0%) +Crigobdite (7.98%) (B) : Quartz (45.8%) +Crigtobdite (54.2%) (C) : Quartz (7.5%) +Cristobdite (92.5%)

0.10
0.081 PPN 3¢
o 0.06
[&]
g
2 004
2
< 0021
» Quartz
0.00+ < Quartz+Cristobalite
0 20 0 60 80 100
Quartz(%)

Fig. 5. The absorbance for mixtures of quartz and cristobalite analyzed at 799 cm™.
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Fig. 6. Infra-red spectrum of spectral subtraction of cristobalite.
(A) : Mixturesof quartz and cristobdlite (B) : After spectrd subtraction of critobdite (C) : Spectrum of cristobdite
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Fig. 7. Correlation of absorbance between 796 cm™ and 620 cm™ peaks of cristobalite.
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Table 3. Comparison of performance of three correction methods on quantifying quartz in mixtures of quartz

and cristobalite

Correction methods

Sample Mixtures (%) Optimum cv Spectral cV Least cv
choice (%) subtraction (%) square (%)

Quartz 60.95 151.28 121.05 65.30

Cristobalite 39.05 - 0.98 - 0.98 34.70 122

Quartz 5550 114.13 69.10 58.63

Cristobalite 4450 - 118 30.90 3.26 4137 158

Quartz 15.96 30.78 19.26 . 16.22

Cristobalite 84.04 69.22 109 80,74 : 83.78 210

Quartz 7.98 14,51 , 831 056 7.87

Cristobalite 920 85.49 11 91.69 : 93.13 382
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