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ST IE T OLS O g eI i 2 O R L e R 4% 0] U RN S R R AL DA = R T SR A
T, DIOKARTE 438 Ni A BEAT T [BDA 36 BIRAFU LE 434, 2 o8tk [ s 0 6% [m] A 0 SR s LR R~
AHXS bt 22 23 704 7.60%, 4.86%, 2.35%; fe KAHXT AR 22 23 3 K 23.35%, 15.20%, 8.29%; ~F-IAAHRT 12 22 93 il b
25.98%, 10.58%, 2.72%, Tt KANXKRZE 5354 116.47%, 47.38%, 9.89%. W57 Mt — b SzH/K IR B 48 Je I PaE

SER TR TIEN SR S

REEIR: L, BOLIA S
PACS: 52.50.Jm, 32.30.—, 42.62.Fi

1 5 5

WOt 3 i 6 R (laser-induced break-
down spectroscopy, LIBS) & — it i ik £ J0' 75
FAF B AR, AT BT B AR T R SR
JR 53 RV FEE B SR 5 R A3 e A B oA T
IR N T A R RAE ) A 5 1 2 i 9 A
$R1231 py T i A i AN 7 B A B Tl AR AR AR
U B 5 RABUEFI B 1, LIBS & & 43 8 15 iAWt
REBERAEM, S4. TSNS, ERR
251 LT 2 U AR R G KT T LIBS SE
AN, 40T i 22 FHAR N f 22 BB TE 5% 2 N Wang
2t 5,00 v T 35 S D 2 00 B/ — 6T (partial
least squares, PLS) #i# FIJL F- PLS ) dE £k £ 4%
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BRI B T S50 A 5 b v O 22 23 0 R 7.60%, 4.86%,
2.35%, B KAHR bR 22 53 01 A 23.35%, 15.20%,
8.29%; ~1- ¥y AH X & 2 73 il A 25.98%, 10.58%,
2.72%, e K AH R 5 22 5 0l A 116.47%, 47.38%,
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Pel 4 RN A g 22 R X 5 2 00 Ll
F 1 BTSSR
FEA FSUREE Zousktt HIXARME O AAXS dhemg dhsdE O MDE SRR MIRHRRME AR
M5 /ppm  [HJH/ppm  WZE/% %% [BE/ppm  WZE/%  #mZE%  BIHAppm  WZE%  RE%
1 100.00 99.91 4.32 0.09 100.68 11.61 0.68 99.53 0.68 0.47
2 80.00 78.61 11.40 1.73 80.06 4.88 0.08 80.34 2.29 0.43
3 60.00 61.61 12.79 2.69 59.76 426 0.41 59.48 1.78 0.87
4 50.00 40.10 23.35 0.26 39.83 471 0.42 40.57 1.51 1.43
5 40.00 29.02 9.19 3.25 29.61 4.03 1.29 28.74 1.93 4.19
6 20.00 18.36 8.19 8.21 19.62 3.19 1.92 19.88 1.35 0.59
7 10.00 12.42 8.69 24.23 10.43 2.11 428 10.11 1.12 1.12
8 7.50 9.04 6.84 20.58 6.29 1.96 16.14 7.58 0.90 1.11
9 5.00 6.28 7.77 25.67 3.82 1.09 23.64 4.88 3.50 2.37
10 2.50 0.63 5.35 74.83 2.42 0.83 3.28 2.52 8.29 0.68
11 1.00 1.20 4.76 19.88 1.25 1.62 25.33 0.95 1.28 5.38
12 0.75 0.62 1.69 17.11 0.68 2.44 9.27 0.78 1.10 3.36
13 0.50 0.26 1.38 48.70 0.26 15.20 47.38 0.53 3.10 6.23
14 0.10 0.22 0.73 116.47 0.11 10.13 14.07 0.09 4.05 9.89
SFEIE — — 7.60 25.98 — 4.86 10.58 — 2.35 2.72
= IN:} — — 2335 116.47 — 15.20 47.38 — 8.29 9.89
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Comparative analysis of quantitative method on
heavy metal detection in water with laser-induced
breakdown spectroscopy”

Wang Chun-Long Liu Jian-Guo Zhao Nan-Jing" Ma Ming-Jun Wang Yin
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Zhang Yu-Jun Liu Wen-Qing
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( Received 1 November 2012; revised manuscript received 6 January 2013 )

Abstract
The quantitative analysis models of multiple linear regression, neural network regression and support vector machine regression
with laser-induced breakdown spectroscopy are established in this paper. Heavy metal Ni in water selected as research object is
tested and comparativly analyzed. The average relative standard deviations of multiple linear regression, neural network regression
and support vector machine regression are 7.60%, 4.86% and 2.35%, and the maximum standard deviations are 23.35%, 15.20% and
8.29% respectively, the average relative errors are 25.98%, 10.58% and 2.72%, and the maximum relative errors are 116.47%, 47.38%
and 9.89% respectively. Methods and reference data are provided for the further study of fast measurement of tracing heavy metals in

water by laser induced breakdown spectroscopy technique.

Keywords: spectroscopy, laser-induced breakdown spectroscopy, support vector machine regression, heavy metals
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