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1 mg/mL;Sn.Sb,Bi :1 0 pg/mL, 20 mL (1+1) 10 mL (1+1),
1. 0 mL 1 000 , ; Sc. Rh Tl
mL R 50 mL (1+1), L 0 pg/mL, L 0 mL Sc.Rh Tl
s 351, Ti,Mo, W ( 1 000 mL . 20 mL
):1 mg/mL;Si, Ti,Mo,W (1+D, , o
:1 0 pg/mL, 1. 0 mL s
1 000 mL , o
1
Table 1 Working parameters of ICP-MS
Parameters Value Parameters Value
RF (W)HRF power 1 500 (V)Plate bias lens voltage —30
(L/min)Plasma flow 15 (V) QP focus voltage 2
(L/min) Auxiliary flow 1 . (107 )(u.) 0. 740 1
Resolution(10% peak height)
(L/min) Nebulizer flow 1 Measurement mode Hopping
(L./min) Make-up flow 0 / Measurement point/peak 3
H, (mL/min) Hydrogen flow 4 Scan times 3
1 (V) Extact 1 lens voltage — 140 (ms) Integration time 100
2 (V)Extact 2 lens voltage 4 (ml./min) Sampling rate 0.2
(V) Omega bias lens voltage 0.2

1.3 VCHUArt PO ArT PN MAr ,
L31 0.1 g( 0.1
mg) 50 mL , 3 mL 0. 01 ng/mL, ,
> s s 100 mL ;
s 2 mL , )
L32 1 0 pg/mL 2.2 Si,Ca Fe
Mg.Al.Ca.Cr.Mn,Fe,Co,Ni,Zn,Cu,As.Cd.In,Ag. He H, ,
Pt,Au.Pb »1 0 pg/mL Sn.Bi He , Si  Ca
1 0 pg/mL Si.Ti.Mo,W . H, Si,
0.0 50,1 0.2 0,30 100ml. 6 100 mlL. Ca Fe ’ 1, 1
, 020 mL L 0 pg/mL Sec,Rh Tl
) 1+99 )
, o 0,
5,10,20,50 100 ng/ml, 20 ng/mlL, . 1 , H,
Si.Ca Fe ( )
2 . H., 0~7 mL/min
21 ,
) 2 . Si,Ca o
Fe ECHOT VAT YArO" ., H, 0~4
R ; Mg, AL mL/min H,
BTi.7% Cr **Mn 2CECT  PCPNT ;  H, 4~10 mL/min
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Fig 1 Effects of eliminating interferences by 11 s
reaction cell technology . 3 , 10
1. (Blank) ;2. 10 ng/mL ,
(Mixed standard solution ) ;3. 2
(Background equivalent concentration, BEC) , ’
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Table 2 The detection limits and lower limits of quantitation
(ng/mL) (ng/mL)
(ng/mL) Lower limits of (ng/mL) Lower limits of
Isotopes ) o o Isotopes ) o o
Detection limits quantitation Detection limits quantitation
Mg 0. 036 0. 12 " As 0. 058 0. 19
AL 0. 054 0. 18 % Mo 0. 025 0. 083
%S 0. 23 0. 77 W Ag 0. 033 0. 11
"Ca 0. 18 0. 60 Cd 0. 018 0. 060
BTq 0. 024 0. 080 115 1y 0. 028 0. 095
“Cr 0. 025 0. 083 18 Sn 0. 055 0. 18
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2
(ng/mL) (ng/mL)
(ng/mL) Lower limits of (ng/mL) Lower limits of
Isotopes . o o Isotopes . o o
Detection limits determination Detection limits determination
Fe 0. 018 0. 060 181w 0. 032 0. 11
°* Mn 0. 022 0. 074 195 Pt 0. 042 0. 14
*Co 0. 011 0. 037 7 Au 0. 031 0. 10
89 Ni 0. 031 0. 10 2% Ph 0. 039 0. 13
% 7Zn 0. 061 0. 20 209 Bi 0. 046 0. 15
% Cu 0. 041 0. 14
3 o 7
) 3.
s
3
Table 3 The analytical results of high purity antimony samples
1.0 pg/g 20. 0 pg/g
Additon of 1. 0 png/g Additon of 20. 0 pg/g
Element (ne/e)
Found (ng/g) (% sn=T7) (%) (ng/g) (% sn=T7) (%)
Total found RSD Recovery Total found RSD Recovery
Mg <0. 12 1L 05 4.7 105 20. 5 L2 103
Al <0. 18 0. 98 5 2 98 214 13 107
Si 0. 77 1. 10 7.8 110 21.5 2.4 108
Ca 0. 79 1. 82 2.6 103 19. 8 32 95
Ti <0. 080 0. 97 35 97 20. 6 1.9 103
Cr <C0. 083 1. 05 3.7 105 20. 2 0. 89 101
Fe 0. 49 1. 54 2.7 105 20, 1 L5 98
Mn <0. 074 1. 02 14 102 19. 7 0. 96 99
Co <0. 037 0. 95 2.1 95 217 0. 89 109
Ni <0. 10 L 12 4. 2 112 211 1. 05 106
Zn 0. 79 1 89 17 110 20 1L 8 96
Cu 0. 14 0. 98 2.9 98 19. 8 L5 99
As 0. 86 195 37 109 20, 8 32 100
Mo <0. 083 0. 97 L5 97 21 3 L6 107
Ag <0, 11 0. 92 5 2 92 20. 7 0. 95 104
Cd <0. 060 1. 03 L5 103 189 14 95
In <0. 095 0. 99 30 99 211 0. 87 106
Sn 0. 67 1. 75 4.1 108 19. 8 L5 96
W <0, 11 1. 00 34 100 211 0. 93 106
Pt <0. 14 0. 99 2.2 99 21. 3 L2 107
Au 0. 10 1 05 2.7 105 20. 3 L1 102
Pb 0. 45 1. 49 32 104 19. 8 0. 96 97
Bi 13 2. 36 2.7 106 21. 6 2.1 102
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Determination of twenty-three trace impurity elements in high purity
antimony by dynamic reaction cell inductively
coupled plasma mass spectrometry

LI Ji-dong, WANG Chang-hua, ZHENG Yong-zhang

(General Research Institute for Non-ferrous Metals, Beijing 100088, China)

Abstract: Twenty-three trace impurities in high purity antimony such as Mg, Al, Si, Ca and Fe were
determined by dynamic reaction cell inductively coupled plasma mass spectrometry. The determination
isotope was optimized and selected. The spectral interference of Si, Ca and Fe was eliminated with H,
as reaction gas of dynamic reaction cell. The optimal H, flow rate was established as 4 mL./min. The
instrumental signal shift and matrix effect were compensated with Rh as internal standard element.
The lower limits of quantitation were in the range of 0. 037-0. 77 ng/mL, the recoveries of standard
addition were 92 %-112 %, and the relative standard deviations (RSD) were smaller than 10 %. This
proposed method could meet the requirements for the determination of twenty-three trace impurities in
4N5 high purity antimony.

Key words:inductively coupled plasma mass spectrometry; reaction cell technology; high purity anti-

mony; impurity elements



