59 %5 2 W RN ES Y R = Vol. 9, No. 2

201942 4 H Chinese Journal of Inorganic Analytical Chemistry 58~60

doi:10. 3969/j. issn. 2095-1035. 2019. 02. 013

HRBEEE TR 5L (ICP-OES) ZE
BN R R EE | 5 L B 38 3R L 3H 5

LR S
Q&7 BB AARAT K 102628;2 4 BT FH AN 5 RM LR HTE L LB, H K 102628)

# E HF HCI-HNO; IR MRS AW S, 0 ARy 5, 68 F AR HE A 5 22 ) TAE i 48, F e Uk
HMAEBTHREIEE(CP-OE M E T AGHF R 4 B8 4 5 . EREWBRERS
T ARG WARERE BT B HFTUE  MEESNNEESHREERAYE. TERESHE
0.01% ~0. 10 % it , M XF AR MR 22 (n=11) RSD<<5% ; TR & 4 K F 0. 10%,RSD <1%. FEW I EAR
GNP VR BB A A TENSE BRERNE R RYER SR OAHE.

KBIR RS HEEASE TR LN (CP-OES) & ; WirY Kk

thE 43S .0657. 31; TH744. 11 XEREREER A X EHS:2095-1035(2019)02-0058-03

Determination of Silicon, Manganese, Phosphorus, Chromium,
Nickel, Molybdenum and Copper in Stainless Steel by ICP-OES

LUO Haixia'*
(1. BGRIMM MTC Technology Technical Co. Ltd. , Beijing 102628 , China;
2. Beijing Key Lab of Mineral Resource Evaluation & Analysis, Beijing 102628 , China)

Abstract Dissolving stainless steel samples with HCI-HNO; mixed acid, using yttrium as internal
standard material, drawing working curves with standard samples, silicon, manganese, phosphorus,
chromium, nickel, molybdenum and copper in stainless steel were measured by ICP-OES. Under the
selected operating conditions, the stainless-steel standard sample was measured according to the
experimental method. Element mass fraction within the range of 0.01%—0.10%, relative standard
deviation (n=11)RSD<(5% ; mass fraction>>0.10% , RSD<(1%. The method is simple and rapid, and the
precision and accuracy are all in line with the requirements. This method was used to simultaneously
analyze the content of silicon, manganese, phosphorus, chromium, nickel, molybdenum and copper in
stainless steel samples with satisfactory results.
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700-ES R 215 H %% 5 FHOLIE N (R HER
B A F]D ;ICP ExpertT MIT #2484, #4E &M
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Table 1 Instrument operation parameters

SHE/KW  RWHE/mm FHESHRE/(L - min™D)

HWHSWE/(L - mn™)) FEFSME/Q - min!) FHFE/(G - min?)

1.15 10 0.75 1.5 15 15
1.3 A *E K2 HERZERT
1.3.1 FEA AL Table 2 Standard curve series /%
HERFAREC 0. 1 g MO # 2 0.000 1 g), B F %% C  Cu  Mn Mo Ni P Si
STDO 0 0 0 0 0 0 0

100 mL WEKAREM P, MA 10 mLIBEFRLV
(HNO,) : V(HCD : V(H,0)=1: 2 : 3], 8 TH
PR _EARE I IE A, B S T ENRE A TR
REMLY , M TARIHEZR,MA 5.00 mL{Z(YHOHN
PRI (0. 10 mg/mL), KB BREZE RS . #
10EE TAES AR HEAT I . B EHRR R S RE S 2 .
1.3.2 #trEfhZRm 2

T FH A o4 B R 22 ] T4 i R b B4R UG T B A o
VR RBE O A, S I vh S AR ME R 2 ] T AR
2R, WEBRFREURR HE BAE A, HRE O A 3B O VR b B AR
HERE 5 5 5] B B BSUAH [ 2k 1 42 V9 s A YR T o) s o
BRG], bR RSP AR E N 5 mg/L,
PRUEMI LR BRI DLER 2. Kebm vV VRO 2 43 BOfE B A
THEIL BEF TAEA MR, BIESTENES
5 B FNAZ OB B R 5 5 BE L A AN B 0 R VR B 2
il 7 B 2 A A R R O R BUR /T 0999,
SR AR ) A0 88 T4 2 44 00 5 23 3 9 VAR
VR, AR 0 A o T 28 L P BT T R VR B

STD1 18.35 0.617 0.86 0.209 8.22 0.032 0.39
STD2 16.27 0.501 0.836 2.00 10.20 0.039 0.33
STD3 18.74 0.672 1.24 0.142 8.16 0.034 0.62
STD4 17.06 0.123 1.27 2.34 13.83 0.030 0.225
STD5 17.82 - 1.28 0.223 9.35 0.0273 0.643
STD6 18.51 - 9.28 2.15 5.46 0.059 1.04
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JEE T Hi & ICP-OES E b ™ & i T4, 45 o7 ik
TE AR HE SRR 22 W TAE b £, oA o R A o il 4R
E—BO R T BT R TR B T4 . R B SR A %
BRI TC R A [R] 43 Br 6 [ B 000, 3 B A R R
WETE AT T BB 27V 1 B 43 B 46, DAL TR BR
Rk B B T #t. Cu 213.598 nm XJ Bf i i &
213. 620 nm T L™ , Bt A S HL T H 25 %5
X f 178. 284 nm fER 43 Hrdk . HH I 356 5 1 43 BT
KL% 3,
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Table 3 Wavelength line selection

TLE Cr Cu Mn Mo

Ni P Si Y

¥ K /nm 267.716 327. 395 257.610

202. 032

231. 604 178. 284 251. 611 371.030

*4 FEHHR
Table 4 Detection limits of the method

TLE Si Cr Cu Mn Mo Ni P
KR/ % 0. 0042 0. 0032 0. 00034 0. 0005 0. 0001 0. 0022 0. 0022
R5 RHEEZIRER
Table 5 Results of precision test(n=11) /%

L& W 7 18 ¥ E M s 22 RSD
0.515 0.513 0.509 0.516 0.503 0.513

Si 0.512 0. 004 07 0. 80
0.518 0.509 0.515 0.513 0.512
0.805 0.806 0.803 0.804 0.801 0.802

Mn 0. 803 0. 001 84 0.23
0.802 0.802 0.802 0.802 0.800
0.0310 0.0284 0.0302 0.0288 0.0300

P 0.030 0 0.001 17 3.9
0.0307 0.0287 0.0309 0.0306 0.0317 0.0285
18.68 18.71 18.71 18.73 18.66 18.67

Cr 18. 67 0.033 0 0.18
18.65 18.62 18.64 18.67 18.64
9.92 9.91 9.92 9.89 9.84 9.90

Ni 9.88 0.020 7 0.21
9.89 9.88 9.88 9.90 9.89
0.147 0.147 0.148 0.145 0.145 0.145

Mo 0.146 0. 001 29 0. 88
0.146 0.146 0.145 0.145 0.144
0.182 0.181 0.182 0.182 0.180 0.181

Cu 0.181 0. 000 63 0.35

0.181 0.181 0.181 0.180 0.181

M5 AT LR 1, JC R B8 0. 01% ~
0. 10% if, RSD<5%; it & 4+ L K F 0.10% K,
RSD <1%. Uiy BB e i
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Sk 56 I T V5 1 o 1, e IR S0 50 BT 3k TS AR O VA
FAXAS TAE S5, X A5 W bm W R YJZ0601 F
YJZ9714D BEATIN 5 , 75 52 J5 ¥k 0 HE B L 4 0 S 45
REGRUEE ST, XTSRRI 6.
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Table 6 Accuracy test of the method /%

. FREE YJZ0601 FRkE YJZ9714D
TR TamE wel | RRl WeR

Si 0. 461 0.463 0.613 0.615
Mn 1.21 1.22 1.56 1. 57

P 0.027 0.029 0.027 0.030
Cr 18.70 18.73 17. 79 17. 82
Ni 9.99 10. 02 9.59 9.62

Mo 0. 149 0. 150 0. 30 0.28

Cu 0. 308 0. 310 0.18 0.19
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