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; Thls study was desmned to compare performance of two
analyticai meﬂwds the dmact-on*f Iter(DOF) and the

's:hca(quartz cnstoballte, and mdymnte) Analytlcal perfor—
mances were tested i in terms of accuracy, precision, recovery,
and iimlts of detectlon(LOD) The DOF method was first
applied to the DM-800 filter on which respirable portion of
standard crystalline silica was collected. The transfer method
(the NIOSH method No. 7602) was applied to the same f" Iter

after cqmpletron of the DOF analysns

The  calibration curves using standard rmtenal of i

aﬂmt;c Imml Medrcal szaf’

N

crystalline silica showed very good agreement between two =

methods with R greater than 0.98. Amounts of quartz,
cristobalite, and triaymate measured with two methods
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from 066/6 to 2. 13% with no statlstml mgmf cant dlfferem:e
between two methods. Recovery rates for both mﬂan

exceeded 90%. For LOD, comparable results for bof
- methods, but slightly higher values by DOF, were obtaine ot
- The results of the study suggest that, when analyzing
crystalline silica with FTIR, the DOF method 'can: produ'ove;‘;
~ comparable results with less time and effort for pretreating
filter samples compared with that of the Uansfer method

- Key Words : Crystalline silica, Quartz, Cnstobahte Tndymlte,_, 5
Direct-on-filter method, Transfer method. P,
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A2 W ggog mo] whalE= 2
AN A9 shiz gy YoheF
2 2000).

TR A% 8 (orystalline) 7} ¥4
(amorphous) © 2 oA, AXEH 4t
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Figure 1. Schematic diagram of equipment layout for producing and
collecting respirable dust standards
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Table 1. Intercomparison of quartz analytical methods by two tailed ttests applied 10 regression

. Standard Standard
Cosaline 0% Regrsion ot Sope bV Emorof Ylmerept tvae  Fmor of
Silica (cm’) equation ® (Slope)  Estimate (7] (Intercept)  Estimate
(£ug) (ug)
799 XonY 18 0.9929 0.9926 -0.25 0.0295 0.6934 0.06 12.048
s |l Y mx.. s gl 0.9895 -0.28 0.0370 0.3747 0.02 15.1185
79 XonyY 8 0.9920 0.9929 024 0.0297 1.7903 0.15 12.1399
Y on X 3 0.9928 .24 0.0297 1.8254 0.15 12.1384
790 XonY 13 0.988] 0.9886 -0.25 0.0463 4.5278 0.20 22.7285
Tridymjte ............................ Y mX ............................ .................... 0 9614 -084 ....... 00460 ......... 2 16059 ............. 094235143 ......
479 XonY 10 09779 0.9669 045 0.0730 12.0947 035 33.6423
Y on X g 0.9891 0.15 0.0746 3.9566 0.12 34.2728
XonY 0.9977 0.96 0.024 0.9489 0.08 12.48
Cristobalite - 7 94 .............. Y Onx ............ 15_09962_09948 _________ -0 =2 0.024 21490 0.17 1246
620 XonyY 15 0.9851 0.9786 -0.46 0.047 8.8980 0.36 2469
YonX i 0.9917 -0.17 0.048 34670 0.14 24.96

Y:DOthod,X:TransfernEﬂlod,Y:bX+a

* Not significant at 5 % level

2 FEE 38 HUT U HE
el T8 gele, gue w A
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ELE EIES S IR SATIY 34
B A4 B 9 2 3 P97 5
o fo o8 molx gob
(p>0.05). Tjvh, FETE ww 2oy799,
T9er” W2)9) A AR e B
3580 27} 143%, 101.5%0]%) 0™
BEPHL 95.2%, 91.6%= Ho| F uhy
T 90% olike] %t 5282 )
Wom, i biass A HTEWo] 7.6%
9.7%, Z|21Ho] 10.6%, 8.5%2 799cr"3)
A AHdeo] 779¢r" 53604
= 3EA o7k 2o HEgtE uy
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Table 2. Accuracy and recovery rate of crystaline silica by analytical methods

i NI e 4 e SR ey e

Wave Conc Spiked DOF method Transfer method
Ieng_%h level conc N Detected conc  RR Bias Detected conc  RR Bias
(em’) (ug)  (ug mean) (ug mean) (%, mean) (%, mean) (ug mean) (% mean) (% mean)
I 0 4 2160 2233
il 20 4 11930 99,05
799 o 01 G 10429 7.60 o 9524 1062
- IV 3% 4 3255 3866
I 20 4 2298 18.75
il 120 4 11231 102.90
779 i o1 i 10150 969 foosh 91.55 8.50
v 350 4 31505 377
I 0 4 11.00 1291
I 120 4 11321 ) 106.59
790 it 3 % -i8e 10198 256 1 10385 1251
T R — 1\ 350 A S TT M
L I 0 4 12.49 12.01
il 120 4 106.58 ) 116.48
479 o = . 10605 1207 iord 10458 617
v 30 4 35410 35430
I 0 4 59.90 83.69
i 120 4 126.09 = 130.66
794 A o T . 917 1205 o] 10875 874
I IV 750 4 74884 75823
ol I 0 4 5631 Y
il 120 4 11018 ; . 151,54
v 750 4 14284 753.88
# RR : Recovery rate, Conc : Concentration
Table 3. Precision of crystalline silica by analytical methods
Crystalline Wave Conc DOF method Transfer method
Silica lmgt]h level N Detected conc. cvV Mean CV Detected conc CV  .Mean
(cm’) (1€ (1, meant SD) (%) (1g, meant SD) (%) CcV
I 4 21,60+ 0.69 320 2233+ 0.39 176
il 4 11930+ 211 177 99,05+ 121 122
" m 4 21864+ 195 080 19 19146+ 97 sgo 21
v 4 35255+ 1.90 053 31866+ 148 0.46
Rz I 4 298+ 141 6.13 1875+ 036 1.93
I 4 11231+ 1.39 1.23 10290= 1.87 1.82
e I 4 21501+ 114 053 20 18791 1.9 o4 12
v 4 35105+ 126 036 1377+ 1.06 032
I 4 11.00+ 053 4.86 1291~ 0.59 460
il 4 1321* LI7 1.04 106,59+ 1.02 0.95
B i 4 2274% 178 087 M 10807+ 153 o7 168
= IV 4 35777+ 208 0.58 34451+ 226 0.65
e I 4 1249+ 0.59 478 12,01+ 081 6.80
il 4 10658+ 195 1.82 11648+ 1.05 0.90
4w i 4 21863+ 096 0as M2 j9984= 201 10 178
v 4 35410% 239 0.67 35430+ 371 1.04
I 4 5990+ 132 221 $3.69- 131 157
il 4 12609+ 055 0.4 . 13066+ 138 1.05
™ m 4 31855+ 045 ois O 31632 045 ona 970
e v 4 74884+ 2.04 0.16 75823+ 0.60 0.07
S . I 4 5631+ 148 264 77.04+ 123 089
il 4 11018 186 169 15154+ 1.87 123
620 m 4 31318+ 142 045 12 75t 087 030 066
v 4 74284+ 184 0.10 753.88+ 1.68 022

* (Y -+ Coefficient of variance
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Table 4. LOD of crystaline silica by analytical methods (Unit : 1)
] Quartz Tridymite Cristobalite
79cn 9’ 790cq™ 479cn” 9% 620cm’
DOF 0.52 0.60 092 037 0.72 0.72
Transfer 0.18 0.17 0.14 0.07 0.19 021
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