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Abstract : DE-O-V ICP-AES has been studied for the analytical characteristics of As, Se, and Ge with
PN, USN and HG. Effect of NaBH; and HCI on the signal intensity of As, Se and Ge with HG and
E-O-V ICP-AES were closely investigated. The sensitivities of As, Se and Ge with HG were much
greater than those with PN and USN. Accordingly, the detection limits of the elements with HG were
lower by a factor of 100 and 10 than PN and USN, respectively.
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Fig. 1. Schematic diagram of hydride generator system.

Table 1. Instruments and operating condition

Plasma operating condition (for axial torch observation)

R.F. Power 1200 W
Frequency 27 MHz
Outer gas flow 14 L/min
Intermediate gas flow 1.7 L/min
Injector gas flow 1 L/min
Sample uptake rate 2 mL/min

Spectrometer
Spectro model : SPECTROFLAME EOP

Monochromator 1
Concave grating : 2,400 grooves/mm, 120 nm ~ 410 nm
Focal length : 0.75 m
Dispersion : 0.55 nm/mm at first order
Mount : Paschen-Runge
UV Optics : N; filled seal with automatic purification system
Direct wavelength drive method

Monochromator 2
Concave grating : 1,200 grooves/mm, 260 nm ~ 780 nm
Mount : Paschen-Runge
Detector : Photomultiplier tube

Optical plasma interface for the axial viewing

Sample Introduction System

Pneumatic nebulizer : Concentric
Ultrasonic nebulizer : SPECTRO USN
SPECTRO

Torch : Semidemountable

Hydride generator :

Scott spray chamber
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Fig. 2. Effect of NaBH; concentration on net signal
intensity of 1 pg/mL Ge.
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Fig. 3. Effect of NaBH, concentration on net signal
intensity of 1 pg/mL Ge.
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Fig. 4. Effect of NaBH4; concentration on net signal
intensity of 0.1 pg/mL As.
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Fig. 5. Effect of HCl concentration on net signal
intensity of 0.1 pg/mL As.

- A

3.3 dli= (Se)2l ASM7I0N CHEt NaBH42t

HCl szo| A&t
“‘EﬂtH 215471 et NaBH; §%9] F3kS Yo}
7] J3te] Aol o] &¥ ‘é]'c'ﬂ“er-J T 0.1 pg/mL
OIE}. HAo) 7oA} Zo] HClS FE= 9= 02 Mo
20 M7HA] o], Z+zZke] 5o A NaBH, % 025%

NA 2.0%7HA] HEA71H ZHzte] it AelEe] ASA
718 Al WA At H ks T8It (Fig. 6). 02
M HClQ ARERIAS WE Aletas, YRS 2 NaBH,
=7F S7kehe Aulwe] AsAvle Sk BEE
AL, Hare] A A 7|E Hlie] 499} o] HClY &

= 0.7 Mol|A] 18]3 NaBH,2] 5% 1.5%5 AM-819S

) dojAch =3t Y-S NaBH, 504 HCY 52
WA 71 delge] AsA7] Hels ZARKIH: 1 A
Fig. 79l HodF=50] B|4-9] 7-9-9} B|S=51A] NaBH, S =7}
1.0% oldellA vlaA Aege] A5 Al7le 718t
ae]a #39] AFAH7]E= NaBH,2 §% 1.5% 18] HCl
9] T% 07 MS AHEEIS W doFE & = AsTh

. Se
2.6x10
; —m—0.2M HCI

24x10°7] “e —®—0.5MHCI

2.2x10° o - 0.7M HCI
. 2.0x10° —w—1.0M HCI|
8 18x10°] 2.0M HCI
S
> 1.6x10°
2 1.4x10°
o s
£ 12x10°
5 1ox10°
5 s.ox10'
2 6.0x10°
Q 0
Z 4.0x10°o

2.0x10°

0.0 b B
T T T T T T T T T T
02 04 06 08 10 12 14 16 18 20 22

NaBH, Conc. (%)

Fig. 6. Effect of NaBH,; concentration on net signal
intensity of 0.1 pg/mL Se.
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Table 2. Detection Limit (ng/mL) for As, Se and Ge

Element PN USN HG
As 21 3 0.4
Se 11 2 0.4
Ge 10 0.9 0.1
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71 2 ASTAE 7 F AJSH, PN ARE A 7
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2 ngmL9 AZFIAE 7 F AU
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Table 3. Determination of Se in NIST SRM 1643d
with HG-ICP-AES NaBH,2] %= 1.5%, HCl

TE 07 M
Element  Unit Certified value Measure value
Se  ng/mL 11.43 + 0.17 11.67 + 0.38
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