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Determination of Content of Al Fe and Sb Impurities in Zinc Flakes
with ICP - OES Method

Hao Li —rong Zhao Bu —he Zhou Jing —tao Zhang Na Ma Lu —na

( Chemical Inspection Center of Inner Mongolia Baotou Steel Union Co. Lid. Baotou 014010

Inner Mongolia Autonomous Region China)

Abstract: After the sample was completely dissolved by dilute nitric acid the method for determining contents of im—
purity elements ( Al Fe and Sb) in zinc flakes with inductively coupled plasma optical emission spectrometer ( ICP — OES)
was established by selecting Al 167.079 nm Fe 238.204 nm and Sb 206. 833 nm as the analytical line. The results
showed that the detection ranges of Al Fe and Sb were 0. 50 ~5.0 pg/mL 0.05 ~0. 50 pg/mL and 0. 05 ~0. 50 pg/mL
respectively. The linear correlation coefficients of calibration curve were all over 0. 999 and the detection limit of method
was 0. 018 ~0. 100 pg/g. The production samples of zinc flakes were determined according to the experimental method the
relative standard deviations ( RSD n =10) were all smaller than 5. 0% and adding standard recovery was 98% ~102% .
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1.1.1
. ICAP 6300
| ( ) ; GWA - UN4 -20
( ) o 1,
1.1
1 ICP-OES
/(L*min~") W /(L *min~") /(L*min") /(L*min~") /s /mm
0.75 1 150 15 0.5 0.8 20 12
1.1.2 . .
>99.999% ; N
>99. 995% ; \
2
DAl : HCl < HNO, < HCIO, < H,PO, < H,S0, .
1000 pg/mL; Fe 1000 pg/mL; HCl  HNO, . H,PO,.H,SO0,
Sh 1 000 wg/mL. ICP
: HCl  HNO, H, PO,
5 mm o H2504 3 .
1.2
I.2.1 2.1.2
0.100 0 g( 0.000 1 g) 1+l
100 mL 10 mL (1+1) 5
. Al Fe. ’ ’
Sh ° ° . (1+1) 10 mL .
1.2.2
2 cps
7 100 mL
5 mL 8 mL 10 mLL. 12 mL 15mL
0.100 0 g ( 99. 995% )
Al 154.33 171.46 172.32 173.85 171.10
10 mL (1+1) 1.2.1
. Al ( 1 Mg/mLx Fe 147.95 173.19 173.94 172.57 173.62
0.1 Mg/mL) Fe. Sh (0.1 }Lg/mL\ Sh 53.126 57.372 58.578 58.543 58.969
0.01 pg/mL) Al :0.0.50.1.00.
2.00.4.00.8.00.10.00 pg/mL. Fe.Sh 2.2
©0.0.05.0.10.0.20.0.40.0.80.1.00 wg/mlL ~ 2.2.1
s Al 2 pg/mL Fe.Sb
o 0.2 pg/mL
RF (1000 ~1 300 W) RF
2
2.1 .
2.1.1

ICP RF



3 ICP - OES Al.Fe.Sb 93
1150 W. 3,
3
/cps 1 000 W 1 100 W 1150 W 1200 W 1300 W
Al 169. 05 170. 14 172.32 171.42 170. 86
Fe 165.58 169. 46 173.94 172.53 172.26
Sh 55.463 57.844 58.578 57.935 57.588
2.2.2
ICP
4, Al
2 pg/mL Fe.Sb 0.2 pg/mL
4 5. 6. 7
12 mm Al 167.079 nm. Fe
4 cps 238.204 nm- Sh 206. 833 nm
10 mm 12 mm 14 mm 15 mm A
Al 174.23 172.32 171.70 168.99
Fe 175.80 173.94 172.47 170.35 8 °
Sh 60.113  58.578  57.826  56.297 5 Al
Al 2.00
/nm /(g mL™) /cps /cps
2.2.3
167.078 1.98 172.32 0.001
308.215 1.93 28.725 0.002
309.271 1.84 57.415 0.001
10
6 Fe
2.2.4 Fe 0.20
ICP /nm /(g mL™") /cps /cps
° 238.204 0.21 173.94 0. 0002
0.7 ~ 259.940 0.16 39.909 0.0003
. ’ 239.562 0.27 53.433 0. 0002
0.9 L/min o
. 7 Sb
0.8 L/min 1.
Sh 0.20
/nm /(g mL™") /cps /cps
200
180 206. 833 0.20 61.578 0. 0003
160 % l 217.581 0.23 52.081 0. 0004
140
0 ul 231. 147 0.15 42.386 0. 0004
3 =8 Fc
100
€ g »
8 ( )
60
40 /nm
20
0 Al 167.079
0.5 0.7 0.9 11 13 Fe 238204
AR/ (Lemin )
Sh 206. 833
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2.4 10 9
2.4.1 3 0.018 ~0.100 pg/g
.2.2 0.999 o
/(pg e mL™") /(pge mL™")
Al Y = 89.763X -2.438 6 0.50 ~ 5.00 0.999 3 0. 100
Fe Y =0.6515X -1.1050 0.05 ~ 0.50 0.999 6 0. 050
Sh Y =0.303X +0.3052 0.05 ~ 0.50 0.999 5 0.018
2.4.2 (L+1)
10 rsd
5.0% o
0 10
10 %
rsd
1#( Al) 0.281 0.276 0.280 0.279 0.283 0.278 0.005 5 2.0
0.267 0.269 0.284 0.280 0.282
1#( Fe) 0.035 0.039 0.036 0.035 0.038 0.037 0.001 4 3.8
0.037 0.035 0.038 0.037 0.036
1#( Sb) 0.020 0.019 0.020 0.019 0.021 0.020 0.000 6 3.0
0.020 0.019 0.020 0.019 0.020
2.5 3
ICP - OES
Al: 0.50 ~5.0 pg/mL Fe: 0.05 ~0.50 pg/mL
Sh:0.05 ~0.50 pg/mL
! o o
0. 1000 g
Al <0.000 01% Fe <0.000 01%
Sb < 0. 000 01% ( ICP Soudier L. Mermet J. — M. Use of normalized
) o relative line intensities for qualitative and semi
1.2.1 2 mL Al — quantitative analysis in inductively coupled
(100 pg/mL) 2 mL Fe.Sh( 10 wg/mL) plasma atomic emission spectrometry using a
11 custom segmented — array charge — coupled de—
98% ~102% o vice detector. Part I Principle and feasibility
11 J . Applied Spectroscopy 1995 49 ( 10):
/mL 1% 1% 1% 1478 —1484.
Al 2 0.200 0.202 0 101 . ICP — AES
Fe 2 0.020 0.019 6 98 J. 1988 7(1):26 —43.
Sh 2 0.020  0.0204 102 ( 98 )
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