5545 5 A W) o F o= Vol. 45 No. 4
2016 4 4 A ACTA PHOTONICA SINICA April 2016

doi: 10. 3788/gzxb20164504. 0414005

WOt S GG 4G A i E bRk [F] i
E BT EEOCR

R EERE L HRAES!
(1 R ETFR2BE %5 o F R F B, B 310018)
2 Wit &M ASTR I KR . Wi v &M 318000)

B E A2 MAFFEFAELSOONANERBRE IO AR PEIEZALSI A BawiF k. KA W
QR Nd: YAG A Z FHAAMAEENF ICCDAMNBESFARNELFFETLLLIARE 4
FRERBESROELFFEFTRAE RBRLELL. L0000 EREFEIHR P Sife Bavisk R& 2
WL AR FANEBHER P SIF B S E. SIS ToMMATREEL 4.96%~10. 12% 218 454 £
A 0.38%~1.29% 2 ¥ ,Ba & oM AR Z A 4.07% ~9.62% 2 1 A7 2 £ 0.54% ~1.70% %
B, T#HEAW . MNEEE EREALRFEF.

E@AMAFFEF G AD A RF R ANE T AR Z LT E
FESES 0433 Xk FRIAEG A XEHE.1004-4213(2016)04-0414005-6

Simultaneously Quantitative Analysis on the Main Elements in Glass
with Laser-induced Breakdown Spectroscopy Combined with
Calibration-free Method
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Abstract: A method of simultaneously quantitative measurement of the main elements (Si and Ba) in glass
by using Laser-Induced Breakdown Spectroscopy(LIBS) was established. The LIBS system is composed
of a Q pulse Nd: YAG laser, an echelle grating spectrometer and an ICCD detector. We collected the
LIBS spectra of 4 glass samples. The Boltzmann curves of the main elements Si and Ba were established
by using free calibration method. The contents of Si and Ba in glass samples were calculated with
Boltzmann curves. The relative error of the contents of Si and Ba ranged from 4. 96% to 10. 12% and
from 4.07% to 9. 62% , respectively. The standard deviation of the contents of Si and Ba ranged from
0.38% to 1.29% and from 0. 54% to 1. 70% , respectively. T test results showed that there was no
significant difference between the measured values and the actual values.
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[ :45Si0, +25AL, 0, +NaF+20BaF,

I :50Si0, +20 AL O,+ 10NaF+20BaF,

Il :60Si0, +10AL O, +15BaF, +10BaO

IV :55Si0, +15 Al O, +20Ba F, +10BaO
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Table 1 Contents of Si and Ba in glass samples

Si/ % Ba/ %

1 13.7 29.9

Il 15.6 30. 6

I 17.4 42. 6

v 15. 6 41.7
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Fig. 1 LIBS experiment setup
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Table 2 The analysis results of Si content in the four samples
Actual Measured content/ % —
Samples 9 AASD/? D/ !
Samples content/ % 1 2 3 4 5 X/% SD/ % SD/%
1 13.7 13.0 14.6 14.1 12.9 13.1 13.54 4. 96 0.76
I 15.6 17.5 17.3 16.8 17.7 16.9 17.24 10. 26 0. 38
I 17.4 15.7 18.6 15.8 15.5 15.9 16.30 9.08 1. 29
v 15.6 13.8 14.1 14.6 13.2 14.4 14.02 10.12 0.55

T I 4EH .1=0. 4221, p=0.

3506>>0. 05, 4% H1 0. 05 [t 35 P 7K V-0 56 , ) 8 {0 F S B (G B e 22 57t

®3 WIERP B FENIITER
Table 3 The analysis results of Ba content in the four samples
0
Samples cor/?tce;llta/l% T Mezasured Scontenl/ % i X/%  AASD/% SD/ %
1 29.9 31.2 32.1 28.6 30.7 29.4 30.40 4.07 1.40
i} 30. 6 28.8 31.1 32.2 29.3 32.6 30.80 4.31 1.70
I 42.6 46.7 46.3 47.1 45.9 47.5 46.70 9.62 0.63
IV 41.7 38.7 38.4 37.9 39.0 39.3 38.66 6.14 0.54
T K345 R 0= —0. 3014, p=0.3913>>0. 05, $i¢ i 0. 05 {1 .2 P /K - I 5 ) 83k (10 0 52 o LG W 22 S5
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