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»'In 1 ng/mL
350 000 cps ( RSD)
3% 1.
1 ICP-MS

Table 1 Working parameters for ICP-MS

1 400 W Peak Hopping
(Ar) 18 L/min 5
( Ar) 1.65L/min / 20 ms
( Ar) 1.0 L/min 1
( Ni) 0.8 mm 20 s
( Ni) 0.5 mm 3%C
A0 MilliQ ( M illipore
) ( THA50A

( PTFE ®=90 mm):

© 1 000 pg/mL(
) o

Ir.Pt. Pd. Rh. Re. Au ( Ac-
cuStandard USA) .
BCR-723(
)
Dowex 50W X8 (200 ~400 )
P507 (60~80 ).
1.2
( THH50A)
(PTFE ®=90 mm)
( ) 2015
|
1.3
5 mL
; 0.45 gP507
5 mL
1 g Dowex 50W X8
15 mL 4 mol/LL HC1 3
20 mL 4 5 mL 0.5 mol/LL HC1

1.4
1/4 10 mL
- 2 mL HNO;.0.1 mL
HF 20 ng Ir 130 C
12 h 170 C
2 mL HNO;, 170 C
12 h o
0.5 mL HCI 4 mlL
0.5 mol/L HCI o PTFE
1.0 mL
HCl 2.0 mL 5%
HNO, 15 mL Ir
ICP-MS o 3 mL
1.5 mL 5% HNO,
15 mL ICP-MS Pt.Pd.Rh.Re.
Au o
2
2.1
5~
10 mg 0
2
(PTFE ®=90 mm)
2 1/4 o
2.2
o PTFE
PTFE
HNO, HF
o HNO,
130 C. HNO,
HNO, 170 C o

HCl
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Table 2 Results of blank value for different membrane
Ing Ing
Li 0.00 0.50 1.6 Ce 2.00 149 2.10
Sc <DL 0.50 0.5 Pr 0.19 13.2  0.23
AY <DL <DL 1.3 || Nd 0.53 36.9 0.86
Cr 49.9 187 169 || Sm 0.10 3.19 0.19
Co 1.27 1.30 4.7 || Eu 0.06 0.56 0.04
Ni 22.4 73.5 62.4 || Gd 0.08 1.23  0.15
Cu 51.8 43.9 48.01| Tb 0.14 0.12  0.03
Zn 57.0 139 291 Dy 0.36 0.19 0.14
Ga 0.48 1.03 0.89| Ho 0.06 0.03 0.04
Ge 0.09 0.11 0.23| Er 0.19 0.14 0.08
As 33.1 16.6 2.68 || Tm 0.04 0.01 0.01
Rb 2.36 2.40 5.51| Yb 0.11 0.06 0.05
Sr 6.51 16.7 21.0|| Lu 0.03 0.01 0.02
Y 0.68 0.62 1.17| Hf 0.21 0.09 0.14
Zr 4.05 3.41 5.09| Ta 0.30 0.12 0.43
Nb 0.80 0.28 0.61( W 18.2 0.50 1.44
Mo 4.72 1.91 5.214 TI 0.07 0.43  0.90
Ag 0.62 0.12 0.52| Pb 39.3 13.1 28.8
Cd 2.90 0.70 0.78 | Bi 0.43 0.34  0.97
In 0.34 0.07 0.07| Th 0.30 6.66 0.29
Sn 58.8 2.87 2.35 U 0.20 0.28 0.33
Sh 9.78 2.90 18.7|| Rh 0.013 0.072
Cs 0.17 0.07 0.18 | Pd 0.004 0.11
Ba 40.5 21.3 75.4|| Pt 0.004 0.11
La 0.92 111 1.19|| Au 0.11 0.12
HCI Au
2.3
Cu.Ni.Cd. Zr. Hf ICP-MS
. Pt.Pd.Rh
Re.Au HCI
Cu.Ni.Cd
P507 /r
Hf,
3
2.4

Rh.In.Tl.Re

Pt.Pd.Rh
Ir Ir
1 mL
Ir
2.5
6
3, 3
( 10 mg )
o 3
Cr-Ni~Zn.Ba
3

Table 3 Blank level and detection limits

(n=6) /(ng/eg) (n=6)  /(pgl/g)
Li 0.15 0.09 Ce 0.20 0.11
Be 0.01 0.01 Pr 0.019 0.012
Se 0.83 0.72 Nd 0.072 0.040
v 0.85 0.55 Sm 0.013 0.009
Cr 25.1 4.47 Eu 0.004 0.001
Co 0.93 1.82 Gd 0.012 0.006
Ni 11.4 7.69 Th 0.001 0.001
Cu 4.05 1.93 Dy 0.007 0.004
Zn 43.8 26.2 Ho 0.003 0.001
Ga 0.12 0.084 Er 0.005 0.003
Ge 0.01 0.008 Tm 0.001 0.001
As 1.51 1.23 Yb 0.004 0.003
Rb 0.22 0.079 Lu 0.001 0.001
Sr 0.82 0.34 Hf 0.009 0.005
Y 0.054 0.030 Ta 0.34 0.78
Zr 0.28 0.12 \% 4.95 8.31
Nb 0.86 1.85 Tl 0.002 0.001
Mo 1.00 0.79 Pb 0.55 0.12
Ag 0.16 0.15 Bi 0.18 0.05
Cd 0.12 0.079 Th 0.10 0.11
In 0.054 0.12 U 0.023 0.020
Sn 0.86 0.42 Rh 0.007 9 0.007 7
Sh 1.48 3.34 Pd 0.001 1 0.000 4
Cs 0.008 0.003 Pt 0.000 5 0.000 3
Ba 8.20 5.06 Au 0.014 6 0.009 3
La 0.10 0.060 Re 0.000 5 0.000 2
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2.6
0 BCR-
723( ) o
4 BCR#23 R
Re.Au PM,,
Table 4 Results of trace elements platinum group elements BCR-723
Re and Au for BCR-723 and a sample of PM,, ng/g
Li 19.10.54 13.7 || Ce 31.2+0.43 34.1~97 064 18.2
Be 1.2+0.03 0.47 | Pr 3.5:0.04 1.85 BCR-723
Sc 6.840.09 843 3.32 || Nd 13.6£0.25  46.1  6.93 50 mg 50 ml
V. 70.4+0.98 26.8 || Sm  3.0+0.05 1.34 25 mL (
Cr 356+8 88.6 || Eu 0.6x0.02 .63  0.27
Co 27.50.7 30.7 4.5 | Gd 2.7:0.08 1.33 10 mg )
Ni  160+4 148.9 267 || Th  0.420.01 0.56 0.2 ( 4
Cu 20415 5436 || Dy 2.5:0.05 .12 .
Zn  1652+14 1384 ~1850 716 || Ho 0.5+0.001 0.24
Ga 8.9+0.07 154 || Er  1.4:0.02 0.66 °
Ge 0.7+0.02 7.44 || Tm  0.2+0.01 0.09 3
As 12.5:0.16 26.1 126 || Yb 1.3%0.03 .76 0.6
Rb 68.02.0 57.8~77.4 33.4 || Lu 0.2+0.01 0.09
Sr 23243 201-~246 125 || Hf 2.120.21 0.0055 ~0.861.19
Y 14.5:0.090.0133~126.19 || Ta 2.9:0.65 238  0.33 A
Zr  83.246.5 3.5 W 82.315.4 73 18.6 o
Nb  10.320.21 4.63 | T 8.6:0.18 3.47 .
Mo 33.1x1.31 40.6 | Pb 935:19  723-~918 682 Ge.Cd.
Ag 0.4:0.04 0.007 7.95 | Bi 0.65+0.06 13.01
Cd 1.9:0.05 2.16 354 || Th 5.0+0.15 2.66 In.Tl.Bi. Re. Au
In 0.120.01 .71 || U 1.8£0.05 1.93 1 .
Sn o 9.9+1.1 281 || Rh 11.5:0.5 2.8 7.8
Sh 26.7:0.28 28.7 87.9 || Pd  5.210.4 6 65.3

Cs  3.4+0.09 4.7 2.43 Pt
Ba 399+7 513.2 302 Au
La 15.5+#0.29 15~18 9.21 Re

79.2+5.6 81.3 32.5
2.2+0.84 10~20.6 175
7.5£0.51 6.65~10.7 206

Dk http: //georem. mpch-mainz. gwdg. de/sample_query.
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Determination of Trace Elements and Platinum Group
Elements in Airborne Particulate Matter by Using
Inductively Coupled Plasma-mass Spectrometry

ZHANG Yong' CHEN Zhuo'* QI Liang’ DONG Xian'

(1. College of Chemistry and Material Science Guizhou Normal University Guiyang 550001 China;
2. Guiyang key Laboratory of Atmospheric Fine Particles and Air Pollution Chemisiry Guiyang 550001 China;

3. State Key Lab of Ore Deposit Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081 China;)

Abstract: Determination of trace elements and platinum group elements( PGE) in atmospheric particle is very difficult because of low

sample mass( S ~10 milligram) and interference of Cu Ni Cd Zr and Hf to PGE. In this study HF and HNO; were used to digest

samples with Teflon-stainless steel pressure bombs. About 1/4 of the digested solution was used for determination of trace elements by

ICP-MS using Ir as an internal standard. The remaining solution was passed through an ion exchange column containing SOW-X8 cation

exchange resin and P507 extraction chromatograph resin to remove interference elements. The passed solution was used for determina—

tion of Pt Pd Rh Re and Au by ICP-MS using Ir as internal standard. The proposed method can be used for measuring trace ele—

ments and PGE in a single sample preparation. Results of international certified reference material agree well with the certified( or re—

ported) values.

Key words: ICP-MS; trace element; Platinum group element; atmospheric particle



