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Determination of Al in High-iron Soil by Inductively Coupled
Plasma Atomic Emission Spectrometry (ICP-AES)

TANG Yushuang, SU Weihan, XU Hongliu, DENG Shupei
(Research Institute of Hunan Provicial Nonferrous Metals Geological Exploration Bureau ,

Changsha , Hunan 410000 ,China)

Abstract Al in high-speed rail soil was determined by ICP-AES using alkali melting and acidification
decomposition samples. By expanding the linear range step by step, the suitable spectral line for determining
high content Al was selected. The interference of the iron matrix concentration from 20 pg/mL to 80 ug/mL on
the spectral lines of Al was investigated by adding the standard iron matrix gradually. The national
standard substances GSS-1, GSS-2, GSS-3, GSS-4, GSS-5 were measured with ICP-AES, and the relative
error(RE) between the measured value and the determined value was —0.37% to 0.31%. RSD(n= 5) is
0.26%— 0.75%.
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1.1 BRI EEE

7000SERIES ICAP B &4 B FIRE &
BT G EFER CHRBI R ARA D R K
ST 1150 W, BB KW & 0.5 L/min, FHX
WA 0. 6 L/min, T B WL & B 12 mm, 4 & gk
BF[E] 15 s, /hPE/ 4 T = 3 60 r/min, 45 3 FR 45 B[]
15 s, KIE B4 HTE] 6 s,

1.2 iK#

Al FRYERE &V (1 000 pg/mL) W [ 4% HEY) i
WL . AEE AR IRl L KA
ZIREBETFK,

1.3 HRoE

FREL 0.1 gO#E 0.000 1 )ik F 5 mL 48
W3, L £ B SRR S BOA T 3R b IR IR AR
TLHEHRH L INA 0.5 g EAAM, BT S 3prh,
FHRF 700 C, £ & 20 min, BB ML, T
100 mLAgEARH, 20 mL #h#8 (1+ 1D EE., T4
Wik, B . HEBOEEAT 100 mL F &M, &%
5. WRE 45 R,

2.1 HREBMEZEKMETE

ZRB|LEES D Al FREAE S B,
AL FRUER T 43 A 3 AUk BV B, ZEAER 1 43 501 4 il
T/ #h 2. B £ 1) 0.00, 1.00, 2.00, 4.00,
10. 00 pg/mL; #1 €& 2) 0. 00, 10. 00, 20. 00, 30. 00,
40. 00 pg/mL; #1£8 3) 0. 00, 20. 00, 30. 00, 40. 00,
50.00.,60. 00 pg/mL, FEAX#F b EEHUAT 5 SHELR,
KBE AR BHNER 1 AR,

£1 AAUEEXEH

Table 1 Correlation coefficient of Al concentrion

AL /nm s D ik 2) HZk 3)
MR MEHRH MXHRE

167.079 0.999 9 0.999 5 0.999 0

308. 215 0.999 9 0.999 9 0.999 9

309. 271 0.999 9 0.999 9 0.999 9

394. 401 0.999 9 0.999 9 0.999 9

396. 152 0.999 9 0.999 9 0.999 9

M 1 AT LUE 2 ALJUE R BER T 10 pg/mL
i, Al 167. 079 nm 3™ £ HK AR AR, TIE
HETF IR . T 4 A58, Yin R Rk R
#1250 pg/mL W, T4E i AR SR A 1R 4 1 4tk
KER.
2.2 BHREEATHRER

2% EF R HEY T GSS1-16 L Fe & &
B, Fe 167.074 nm {£46F0 Al 167. 079 nm 4k
R T W WE Al 2 EE TR, AA AL
B #E & B 0.00, 20.00, 30.00, 40.00, 50.00,
60. 00 pg/mIAEARAEM LR, 76 50 pg/mL B Al Hjm
A 2 P Fe 2:4K,50 pg/mL By Al 5C BRI #5345
RIE 2,

£2 50 pg/mL AIELER

Table 2 Determinnation result of 50 pg/mL Al

JA Fe 3k #t/(pg » mL™Y)

Al /om 20 30 40 50 60 70 80
167.079 50. 13 50.56 51.74 52.61 53.15 53.78 53.80
308. 215 50. 22 50.12 50.36 50.24 50.11 50.09 50.04
309. 271 50.18 50.11 50.14 50.12 50.01 50.16 50.03
396. 152 50. 03 50.11 50.12 50.14 50.06 50.15 50.14

& 2 AT A H Fe RX} Al A 167. 079 nm X 5%
PELRM 2 A T 45, Al 308. 215,309. 271,396. 152 nm 3
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E R Y T GSS-1~GSS-5 # LI 7 ik 58 & 18
ff, AT 100 mL AP A MR 4 5, H
Mk 2 ER TAEMZK. BAMEM8 5 AN FATRN
FEJa , BEEL AL 309. 271 nm 4R B 45 R, MW BEFURE
R SLIR A5 IR AN 3 BTN o A v A 5 I A A A X
FRUEIRZE K 0. 26 % ~0. 75 % , I B IF .
RIOEBENEEELIBRER

Table 3 Testing results of accuracy and precision(n=>5)

/%
PRAER AR PR MXRE MXRAE R E
GSs1  7.50 7.51 0.13 0.64
GSS2  5.46 5. 44 —0.37 0.75
GSS-3  6.48 6. 50 0.31 0.66
GSS4  12.41 12.39 —0.16 0.32
GSS-5  11.24 11. 25 0. 09 0.26
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Table 4 Comparison of sample analysis results and different methods /%
1##E5 AR 3% R
ICP-AES ¥: T ICP-AES ¥ T R ICP-AES % T 2 s
9. 86 9.82 7.66 7.70 5. 44 5.51
9. 85 9. 84 7.64 7.68 5. 46 5.49
%% X
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