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Abstract

In this paper, by using inductively coupled plasma atomic emission spectrometry(ICP-AES) analy-
sis, a method for simultaneous determination of Si, Mn, P, Cr, Ni, Mo, Nb, V, Ti, Cu and Al in high
grade pipeline steel have been studied. The experiment factors including the method for dissolv-
ing sample, spectra of analyzed element and instrument parameters have been investigated. This
method was applied to determine the elements in steel standard sample and the results were con-
sistent with the certified values. The relative standard deviations (RSDs, n = 10) for all elements
were smaller than 3%. The proposed method was successfully applied to X90 and X100 high grade
pipeline steel practical samples determination with satisfactory results.
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KBRS S TR T RS (ICP-AES) S ER, FIRHJIE T RiRRE LMW P IR & BE. .
B B Al Bk W BETR. XIERERTR. TRMNEL. USRI SHRERRHRT T
T, EFETRENDIELREGENNSTAERME. HEMATRERER ST ETRONE, WedE
S5EEYIS, BEENT3%. FERHETERERI, WETX90. X100E8L&MFHTRITE,
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FT X80 LN, FEVE R =2k TR R A 1 00 35 1) X90 e 44, X100 B 24Nt ik 1
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HORARB SR A AN, R II G SR, B &S Iu R MR RA ., TUE R, AR SRR
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KT R ARG MRS AR, R & E bR AR ) TAE M2, nT [R5 e A g 6
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2. EIERSY
2.1, FEUFRTIEFRH

IRIS Intrepid 1T XSP HE RS & 45 12 714 R S e A (36 [ B ) s AR & AR SR A 1
2.2. AFIFFRHERE

;R (p = 1.19 g/mL, a0 ) SRR (p = 1.42 g/mL, FE2AL 5600 ): (1 + 1)EhER, #4300 mL
BRI FI300 mLK RS FRAEEBCR I R IVH UES B BRI %
PRI o frat, 56 b K8 IR B 1K

2.3. Mk

AEFAFRIN 0.1 g BUAET 250 mL H#EJE T, A1 20 ml (1 + 1) HCI In# g i, 155 10RE 56 42 i 5 3 im HNOg
2mL, INAEERETEEY], A ERSEEAMEEE 100 mL FEHT.
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Table 1. Working parameters of instrument

= EIERN

FAG3 I [E)/s
ST IW S IMHz Z AL FIAPSI ZALIE 71/KPa =
% K
1150 27.12 25.0 100 15 10
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Table 2. Selection of spectral line

32 RKIELZIERE

JLER Si Mn P Cr Mo Ni Nb V Ti Cu Al
JEek/mm  251.612 260.569 178.287 183.563 281.615 231.604 309.418 310.230 336.121 324.754  308.215

Table 3. Precision and accuracy of the method (n =10) w/%
3% 3. AR EEERE(=10) w/%

LR IWEE FEME RSD
Si 0.168 0.165 0.85
Mn 1.66 1.68 0.34

P 0.021 0.026 2.97
Cr 0.533 0.538 0.47
Mo 0.078 0.076 0.49
Ni 0.133 0.138 0.27
Nb 0.068 0.065 0.58
\Y% 0.100 0.098 0.65
Ti 0.079 0.080 0.72
Cu 0.285 0.283 0.32
Al 0.053 0.056 0.60

Table 4. Analytical results of X90 sample w/%
T2 4. X0 Hma R wi%

liLEEIR] TLER W5EfE HEAEIEE FEdh 5 TLER W5EE HEAEIE
Si 0.27 0.25 Si 0.23 0.22
Mn 1.83 1.84 Mn 1.93 191
P 0.011 0.013 P 0.012 0.010
Cr 0.20 0.20 Cr 0.24 0.23
Mo 0.12 0.12 Mo 0.18 0.17
1# Ni 0.21 0.21 24 Ni 0.19 0.21
Nb 0.063 0.065 Nb 0.055 0.057
Y% 0.0060 0.0062 \Y% 0.0065 0.0064
Ti 0.012 0.013 Ti 0.015 0.015
Cu 0.21 0.20 Cu 0.17 0.17
Al 0.041 0.040 Al 0.025 0.027

Table 5. Analytical results of X100 sample w/%
72 5. X100 H@AER  wi%

B i TLR M5EAE AR E FE G 5 TLR MSEAE AR E

Si 0.28 0.26 Si 0.32 0.30

Mn 1.93 1.90 Mn 1.89 1.88

P 0.0089 0.0084 P 0.010 0.012

cr 0.020 0.019 cr 0.26 0.27

Mo 0.21 0.21 Mo 0.36 0.35

1# Ni 0.36 0.38 2# Ni 0.40 0.41
Nb 0.046 0.048 Nb 0.086 0.088

Y 0.0053 0.0058 \Y% 0.040 0.037

Ti 0.012 0.012 Ti 0.016 0.015

Cu 0.37 0.36 Cu 0.29 0.29

Al 0.046 0.048 Al 0.025 0.028
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