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Fast Determination of Free Silica in Dust by Fourier Transform Infrared

Spectroscopy
Ting Yanlong', Wang Yi?, Wang Xiao?, Xin Xin?

(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



W™ S0 S0 R A MR S SO RV AT I3 AR N G A o A i 2 — A A
HE Ay, HIPIR RG22 R ER, ANEH EEARFEAR, WR, ER. X
A RGP RGN, T E IR RSB0 B0 A i AR R, 5
AR IBUR A BB VIR, My dhifees Ko BE, R0 M. Bl TR
AT e 8 SRR A S ORI 4 S A 1R R W AR I B B b, TR O 2 v i 5 —
STk PR YR PR U 5 0 A 3 oty 2 £ 55 R R ) 0 DAV R ) B 75 2 e 11 50 45 0 B AT
) AR L.

e NSRBI P A bR #E GBZ/T 192.4—2007 ( TAESZ A S dn Rl 4 4
G WERS ZEAEES R WUE T =R AR B S R E A ARBERRE. a4
WA X RATSNE . AEBEIRIER T A M 0710, AR e R —ik, (R AR
RS MERRAK, T LS MR, A DU R T A AT R A K A T AT 55
X BATHHEAGR NS B ot, ARSI, M DAL (50, 20/ i AN (SO G
B I HL AT CASE It ARSI, s P 2 il e A S B N B ARV o AR B A BT X R
R A BRI R T EHRE TR, LT EESNTI—EARE, e T
AR Py Wf A A
2 &R

GBZ/T 192.4—2007 TAEfiras ok AR ESH 4 57y W LS &

3 PR

%8 GBZ 2.1—2019 ( LA A HR R PNLHAIRE 55 1 #5: ¥ HHFHERER) M
E, M A a- ARG EN R K. o-ATEELADEE ST 12.5um (800cm™)
12.8um (780cm™) K 14.4pm (694cm) Ak Ry Lo ey, 7E—EvalE N, ok
FEME oA o B AR TE G R . Gl RS, 3 AT BASEILN o A7 9 1 1 B SE

4 LRFE
4.1 UBEE



®1NFEERE

B HA S "%
WQF-530 & 7. A 421
FEHL b Ab o ERI AT sy (ERD BIRTHTEA A
AN TEA
MainFTOS Suite Yi K4
b At BRI AT sy (ERD BIRTHTEA A
At
At
{8 ST AR i B AR ARE
b Ab o BRI AT sy (ERD BIRTHTEA A
MERR
igas FER ML BEE. BT dbatdbamRl ey (BERD IR TTEAF
4.2 AFIFEM

BALER OfigalD, i 200 HififE, FRRIEHE, T 150°CHEE, TR
Hs ToKCEE GrinaiDds brfto-foed, S0EETE 99%Lh b, RiEE<Sum; Kb il es — 4%k
FERFERE (7 RA B BARN 0D, %5 GDOHZKTGO012-1 (#it 5 20190301) .
GDOHZKTGO012-2 (#It5 20190301) 1 GDOHZKTG012-3 (k5 20210430).

5 PRI
5.1 B &M

MR WORRE; WETER: 900em'~600cm™; FREFER: 2em’; FHHKEL: 16
o
5.2 WA RE
5.2.1 hRvE 2k ar

(1) HEFFRE 0.25g WHEE 70 70 (M IAL BT R, 568 B R b R0 s v BN T
WA 110°CTJ4: 20min. [fiJ5 7E 20MPa J& /) N AINE 2min $i 50E BIEE F . IRACEIEE v 1E %
FIRES A, R IR oA JERR R il 1 75 SRR A A B TBONE it 8 B U S 1

(24 b ko7 9 AL AR R R A 1 %03 FE ) o-A7 96 RFECED 10mg/g), 43I FREX 0.0057 g+
0.0191g. 0.0385g. 0.0552g. 0.0725g F10.0893g KA, MINWFEE LT (FIRILATE] 0.25g, ALE
Fo-F1 555843 54 0.057mg. 0.191mg. 0.385mg. 0.552mg. 0.725mg A1 0.893mg [ 6 #3#5
HERE M o KEC B oA SRR ERE i F A BT R R S S 5 B T R R R, IRk
J 7 BN 48 110°CF1% 20min. BEJ5 7 30MPa K /) R AN 2min #80& W58 v, 45
WHARTE (1D ARG EE 1T SO S, A A& -y SRR AR B TN i 5 2 0



B0 . R T A - A1 DEAR RS SR TE S, 7R S0 AR i 28 — SRR & R4
H1EL 800cm . 780cm! Al 694cm™ AL HIOG A A MNALER . a- 1 SE TR (mg) JuREALTR,
2511 = S AR A ) oA DR il 2K
5.2.2 BRG]

HL0.1g 2tk A FE s e AR B (RAGRT R &) 5 B T W R, T 550°CK 4K 30min,
Rk AR A 20 JE IR R B R HERA PR B ORI JE L&D o KA S R AR i AE B3 BT
Wb RS S, AN HERIRREL 2~4mg (HURERT D, IIABFEELT HIRIGEE ] 0.25g, #%
FFD SR B IR A5 3 50 JE R R G RE BT BE O R R BRI TR AR 110°C T #
20min. BEJ57E 30MPa & 7] F 0% 2min i BGE B BE fr, frlse 5.2.1 (1) AR EE Fy
M SO S, B AR IURE SBONRE AL BRI B . MR8 s EHCE (1D d
BALEREE IR SO, TRE AR IRE SO B 1, BRI R IR TR S AR
Hreif s AR B R HOR = IR B A IRE RO N, BINIKALRT B & Ak
JE BRI BT, M B B ST R e S
6 MR
6.1 A ZEARAE LR

TR 1 B B S N AR L AR i 2 SRR B R G AR, B B Bl -
APERRHERE S 800cm !y 780cm Hl 694em™ = AbHIREFEME (W3 20, BJS H 3 Lho-A 97
B (mg) NFAAR. 800cm™. 780cm F1 694cm! = Ab IO FEAE A bR, 2] =26 AN
o- A PEARHE R 2R, =R ARUERTZR T RE 2 N y=0.67297x+0.01426 (A800, R2=0.99941).

y=0.52730x+0.01198 (A780, R?=0.99927) #ly=0.19654x+0.00725 (A694, R?=0.99981),

0.7 [ —— 0.057mg

[ ——0.191mg

06 0.385mg

| ——0.552mg

0.5 | ——0.725mg

Iﬁ& | —— 0.893mg
76
i3

900 850 800 750 700 650 600

VL (e

1 6 MREMRE o- A SRR SR R B R E



R 2 - ARIFEFRRESRALEHIE

o-FAEFIE (mg) A800 A780 A694
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
6.2 FER RIS R

K2, K3 AE 495 R T GDOHZKTGO12-1 # &« GDOHZKTGO012-2 #f i Al
GDOHZKTGO012-3 £ 3 Yl & WO o REIx RO 1 B4 3 N fd S AR 4 i
B AR RS, B BB B S AR A R (LR 3D, AR R
AL TR S V.

1.6

i — 5 R

1.4 — B
1.2
W 1.0
yiri |
HE 0.8
0.6
0.4

0.2 " 1 " 1 " 1 L 1 L 1 L
900 850 800 750 700 650 600
HE (em™

E 2 GDOHZKTGO12-1 5 AR &tk



1.2

— FIX

Ak

— K

0.4 1 1 1 1 L 1 L 1 X 1 Pu
900 850 800 750 700 650 600
FHem™)
3 GDOHZKTGO012-2 # G HR 5L E it E
1.8
- IR
1.6 —F W
¢ — =R
14
g 1.2
biR I
1.0
0.8
0.6

7 S S R
900 850 800 750
W (em™

700 650 600

& 4 GDOHZKTG012-3 # R BRS¢ it E



K3 INREHHLRARESE

Fedh BrARBUE AT BTN RPRENR RREE e AR BEERRE

i ® (mg) X fiE U HEE  FiE (mg)  &E (%) iR (%)

1 0.3002 0.4249 15.36

1 2.7667 2 800cm™! 0.3024 0.4282 1548 1541 13.0~17.6
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1 0.5744 0.8323 40.54
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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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