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Abstract: In this research, hydride generation in HPLC-ICPMS for the selenium speciation was investigated.
Chemical and photochemical vapor generation techniques were compared for the effective generation of selenium
vapour. HBr/KBrO; was used for the chemical reduction and a UV lamp was used for the photochemical
reduction. It was found out that the photochemical reduction was more effective than the chemical reduction
in all of selenium species studied. The optimum conditions for the generation of vapour are 0.4% KI, 2.5%
NaBH, and 1.0 M HCL The enhancement factor using a photochemical hydride generation was from 6.3 to

16.7 times for inorganic and organic selenium species.
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Table 1. Optimized experimental conditions for ICPMS and

HPLC
ICPMS
RF Power (W) 1560
Carrier Gas (L/min) 0.92
Makeup Gas (L/min) 0.10
Collision gas, H, (mL/min) 3.5
HPLC
Symmetryshield™
Column RP; (3.5 um, 4.6x150 mm)
Injection volume (pL) 50
Flow rate (mL/min) 0.90

Mobile phase
Ton-paring reagent

5% Methanol (pH 2.5)
0.05% nonafluorovaleric acid
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Fig. 1. Schematic diagram of the HPLC-HG-ICPMS for (a)
chemical reduction method and (b) photochemical
reduction method.
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0.5% wtive A& 5= Uk

Table 2. Optimum instrumental conditions for chemical and
photochemical reductions for Se in HPLC-HG-ICPMS

Chemical  Photochemical
RF power (kW) 1.6 1.5
Carrier gas (L/min) 0.92 0.6
Makeup gas (L/min) 0.10 0.6
Collision gas (mL/min) 4.0 3.5
. . HBr/KBrO;; KI; 0.5 KCI;
Reagent flow rate (mL/min) 1 0.3 NaBH,; 0.4
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Fig. 2. Chromatogram of Se** (a) and Se-M-C (b) for HPLC-
ICPMS (100 ng/g, 50 uL injection).
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Fig. 3. Chemical reduction for Se** (a) and Se-M-C (b) in
HPLC-HG-ICPMS.
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Fig. 4. Photochemical reduction for Se®* (a) and Se-M-C (b)
in HPLC-HG-ICPMS.
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Table 3. Comparison of sensitivity enhancement for chemical
and photochemical reduction of Se in HPLC-HG-

ICPMS
Enhancement factor*
Chemical  Photochemical .
HPLC-HG-  HPLC-HG- Photl(icheilnllcal/
ICPMS ICPMS chemica
Se* 4.87 12.8 2.63
Set* - 6.30 NA
Se-Met 1.09 10.0 9.17
Se-Cys 1.19 14.7 12.4
Se-M-C 2.79 16.7 5.98

*Peak area of 7’Se is used for calculation
NA; not able to calculate

Wi 7bA] F ks shekA gkl FshehA] fhelo)
239 F7HE A EH E’—% 5]@}“‘4 o—r°ﬂ
33}ty Zhdo] 953
Se-Met®] L} Se-Cys2 H™ 108 X &80 l':‘\%”é‘
o = Ut} Eg miER X 7R 9] A, F3)ekE 3
A Zdl= m/z 79914 7R E vtE A& 3
=02 Ho} Bro] 7Hio] mjAlE AR AYZtE ).
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