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APRE345 i 2 5 i $0 b, v i B 5 45 8 T 1
J B ST A ) TAE S A 2R 1. 2 kW 5§
B ARS A 15 Lomin BRI 1.5 L min
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EF BN R E AR, TR, EENFFE 7 10 6 4 RS /K0, E-mail: 412687938@qq. com.,



1172

MRS S 20234655 17 555 6 M

1% F1 20 mL () R BRIV L SR 5 7 2 100 mL 1 45 it
T, P KR T 28 20 B O A0, 0l T % T A vk R
P I 725 T K A B T 45

P 0T 1 18 B, — M LA A v T E A5k
WEMIRE S o BT H R 20T 2 A% o il 2 ik, i 3 1)
o Y ) Jo 07 7 55 43 B 0 B A e K B R BRI HoAR v
£ AH 4B AN BRI R B B . IR E A A il 2Rk
AT A T I, T 36 A7 o ) S5 0L A 1 A0 L A A 1Y)
K, B TAEM 4y B BRY.
1.3 HEm#Hl&E

B K AL 0.075 mm H 4T i A &
SREMFRE0. 200 0 g, I H B T 100 mL 5 /U 3R
CARBEM T . SRS ISR 15 mL, & F v A%

TR 1 FE T N AR 3—5 mL, B &R g 4
VS, BN AR 10 mL, 4k S AE & AR 24
2 mL, REE R G AR R 20 mL. &5 8
AT U, BT 100 mL AR, 05 1K
i B E A RS o
1.4 TEBMZHILH

iz B Ty ik, R R 100 A e Al ik
(>99.9 %), 15 mL AR .4 mL A H 8 .10 mL &
SRR A 20 mL R R 7 i, ARG FE 2 100 mL I 25 =
A, IR B B R T R AR AT TR
5o oy BIVBUAS [R] R B TR A v IR AT A 4%, T o
AN TRI MR BE AR HER T (WL 1) .

R1 BRESBRERREKE

Table 1 The volume and concentration of each element
. FiE i 100 mIL A58 A BORE Bt (mL) /R EE (D6)

e Mn P Cr Al

=M 0.00/0.00 0.00/0.00 0.00/0.00 0.00/0.00

PRl 1 0.020/0.010 0.020/0.010 0.020/0.010 0.020/0.010
PR 2 0.20/0. 100 0.20/0. 100 0.20/0. 100 0.20/0. 100
PRI 3 1.00/0. 500 1.00/0. 500 1.00/0. 500 1.00/0. 500
bRl 4 10. 00/5. 000 10. 00/5. 000 10. 00/5. 000 10. 00/5. 000

iz MR C B A AR TAE R D E i bk A
T, 1 B4 o 7 1 A, LA 20 B G 2% MR BE R A AR B, AT R
o N AR AR, 2 TAE R . &g T8, b v il
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5y, AT LLGH A8 1 S 0B 0 O 2T bR TR 5 A 0 i KA
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Table 2 The spectral lines of each element analysis

JLFR STl I K /nm
Mn 257.610

P 213.618

Cr 267.716

Al 396.152
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Table 3 Linear parameters and detection limit

JLR 2 [l U 5 e LB K th B/ %
Mn y=8.730X10x+1.359 X105 0.999 9 0.009
P y=6.871x+2.529x103 0.999 8 0.006
Cr y=3.590X 10x+9.478 X104 0.999 7 0.003
Al y=1.354X10x+1. 648 X103 0.999 8 0.003

2.6 HBEEXR

$e BRI J5 vk Ak B[R] — AN i, 2300 ) 2 1 D
VR 10 0y, 4% BRASC RS TR % 1R R A5 21 4
i, JF TSI (B B AR X B E i 25 (RSD) |, 45 SR 51

T4, HFELTH B RSD A A 0. 7025% (B Y
RSD {4 3. 9806 % & 1 RSD{H M 1. 4614 % FR 1Y)
RSD fH 2 1. 3454 % , 4 B % 4 1) RSD {H ¥4/ | B
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Table 4 Precision test

. AR A 1
W/ 14 2# 3% 44 5% 6+ 74 8 9% 108 FHE 2,
Mn 0.179 0.176 0.178 0.178 0.179 0.176 0.179 0.178 0.179 0.176  0.1778  0.7025

P 0.023 0.025 0.025 0.023 0.023 0.024 0.025 0.023 0.025 0.025 0.0237  3.9806

Cr 0.48 0.47 0.48 0.48 0.47 0.48 0.49 0.49 0.48 0.47 0.479 1.4614
Al 0.74 0.76 0.76 0.74 0.76 0.75 0.73 0.74 0.75 0.74 0.747 1. 3454

2.7 HEHESLR
T FH WA bR e RE &, 42 BR800 25 B R AT 0

E AN E A RSDZ5 R8I T3 5 3% 5l 1, A
XA G 26 RSD (AT & Rl ZEK , Al BE B 4F

®5 HEBENELRE

Table 5 Accuracy measurement experiment 1%
. GSBH42024-98 GBWO01433
T B (L WIS 1 AR e 22 i WIS 1 AR o 22
Mn 0. 307 0. 310 0.977 0.22 0.22 0. 000
P 0.023 0.025 8.695 0.038 0.036 5.263
Cr 0.3 0.301 0.333 0.014 0.015 7.143
Al 1.56 1.55 0.641 0.78 0.77 1.282
3 #ig ICP I 5 TR A 4 T 25 A 2% 43 1 YR B8 A v, A

R TCP G X R & B a1 1800 247 0
SE R I R A, SRR Ak S o A L L A TR
L ARG R AP AR 25 D RS R . R

TAEM LR T A E R BT KT 0. 999, T AL
B 1070 3R B B N R 5 2R X HL A v T R
AP A 0 5 3k 0 E R A P A DL R AL Y
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Determination of Manganese, Phosphorus, Chromium, Aluminum, and
Other Elements in MicroNitrogen Alloys by Inductively Coupled Plasma
Atomic Emission Spectroscopy

XU Jiabao, WU Shaoshuang, QIN Shuanghuan
(Yangchunxin Iron and Steel Co. , Ltd. , Yangchun 529600, China)

Abstract: Micro-nitrogen alloy mainly includes manganese, phosphorus, chromium, aluminum, and other elements. There is
no national standard detection method for its element content. If referring to similar materials for testing, multiple methods
such as peroxidation-reduction titration and photometry need to be used, and the determination of each component requires
separate sample dissolution preparation and separate detection. It is time-consuming and laborious to use various methods to
detect the samples separately, and it is challenging to meet the requirements for rapid inspection. This article uses the ICP
spectroscopy method to jointly determine the content of manganese, phosphorus, chromium, aluminum, and other elements in
micro-nitrogen alloys. The optimum solvent and detection conditions are determined by analyzing the influencing factors. The
results show that the sample can be completely dissolved by hydrofluoric acid and perchloric acid, and the interference of
matrix and coexisting elements can be eliminated. The spectral element lines and contents can be efficiently measured, with a
relative standard deviation of only 0.70% to 3.98%.

Keywords: micro-nitrogen alloys; chemical method; inductively coupled plasma atomic emission spectroscopy; individual

determination ; combined determination
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