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Table 1 Comparison of digestion conditions and

acid medium
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Fig.2 Comparison of the influence of HCI

acidity on determination
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Table 2 Matrix interference effect

A JRAE/
(pg-mL™")

FE 44 FR WE(E/ (pg-mL~")

Cr 4.99,4.98,5.01,5.00,5.03
N Au 15.00, Cr5.00,
B Fe 2.03,2.02,1.97,2.00,1.99
Fe 2.00, Si3.00
Si 3.02,2.99,3.00,2.98,3.03
Cr 4.97,4.99,5.03,5.02,5.04
" Au 30. 00, Cr5.00,
AR 2 Fe 2.01,2.00,1.96,2.02,1.97
Fe 2.00, Si3.00
Si 3.01,2.98,3.02,2.99,3.05
Cr 4.97,4.98,5.01,5.02,5.03
" Au 45.00, Cr5.00,
BHEES Fe 2.02,2.04,1.98,2.00,1.97
Fe 2.00, Si 3.00
Si 3.01,2.98,3.02,2.96,3.00
Cr 4.98,5.00,5.01,5.02,4.99
N Ni 50.00, Cr5.00,
B 4 Fe 1.98,2.00,1.97,2.02,1.99
Fe 2.00, Si 3.00
Si 3.04,2.99,3.00,2.98,3.03
Ni  100.00, Cr Cr 5.03,4.98,4.99,5.02,5.04
AWAES 5.00, Fe 2.00, Si Fe 2.01,2.04,1.97,2.02,1.99
3.00 Si 3.00,3.03,3.01,2.99,2.96
Ni  150.00, Cr Cr 5.05,4.99,5.01,5.00,5.02
GIFE6 5.00, Fe 2.00, Si Fe 1.99,2.02,1.97,2.01,1.98
3.00 Si 3.04,2.99,3.01,2.96,3.02
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Table 3 The results of precision and adding

standard recovery

. KIRAE/ Itz it/ 7 fE/ BN &%
(pg-mL™!) (pgeml™") (pg-mL~') %
70. 00 135. 45 99.3
Cr 66. 35 140. 00 207. 55 100. 6
210. 00 273.15 98.8
30. 00 54.94 97.2
Fe 26. 54 60. 00 87. 14 100. 7
90. 00 115. 14 98.8
40. 00 80. 21 100. 5
Si 39. 81 80. 00 117.71 98.2
120. 00 161.51 101. 1

1R 3 AL, 07 36 B IAR TR N 97. 2% ~
101. 1% , ik R L2 ARE il 00 VR 88 ) 0K

2.7 ABFEEREERT
SEPEATRREL 5 A& 4R, 40l 2 IR 5 vk
MEPR T BT & Stk dr ik 26 3
BB VB RE IS BRI e B A S A
J? T REHGIEDY) GB/T 39138. 20—2020 X i 1k
TR FRNI E |, 25 R W3k 4 PR,
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Table 4 The results of different methods are

compared
TR AXE%  ATENER % ERRITEER %
5.01, 4.98, 5.02, 5.03, 4.99, 5.05,
r : 5.05,5.07 4.97,5.02
o , 201, 204, 198, 2.04, 201, 197,
2.05,1.95 1.99,2.07
, 2.96, 3.04, 3.00, 3.00, 3.02, 2.95,
i S50 2.97 3.04,2.97

M2 4wl M, AR J7 ik 5 E AR J7 & GB/T

39138.20—2020 X Lt , 5 45 R HLAW) &
2.8 TEEEIRE
FATRRECO 13 & b, 45 1.4 J7 ikt
FIIE , T S5 RO 2 B, Ik 5 i
xS OFERORG R
Table S The precision of the sample
VRIE %

ik 2g

JLER e 1E/ % RSD/ %
5.00, 5.01, 5.02, 5.05, 4.98,

Cr 5.01 0.97
4.91, 4.97,5.08,5.03

2.01, 1.98, 2.05, 2.03, 1.97,
Fe 2.01 1.41
2.00, 1.98,2.02,2.05

2.99,2.96, 3.04, 3.00, 3.06,
Si 3.01 1.16
3.03,2.98,2.97,3.05

H & 5 AT, 7 B A R bR ME IR 22 (RSD)
0.97% ~1.41% K% E -

3 45

IR 4 B AR R R A & B K b Cr . SiL Fe
B B R Tk R i A AR SR T 1) B v, AR SCAE
140 °C £10 C | SR - R R - AR AN B4 0
FHER DU 58 £ 4 T8 A0 5E TR 25 P41 f# 60 min , P38
o HURHE B A5 B A OGS (ICP - OES) X HH Cr,
Fe Si JUER M & &7 R B, g ss R R,
T INFR EIE R 97.2% ~ 101. 1% , A X bR
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Determination of chromium, iron, silicon content in gold nickel chromium
iron silicon boron alloys by inductively coupled plasma optical emission

spectroscopy (ICP-OES) with sealed-digestion

LU Ruizhi', ZHAO Wanchun', MA Yuan'?, TAO Saixiang', FU Shimei', YANG Xiaotao'
(1. Sino-Platinum Metals Testing Technology( Yunnan) Co. Lid. , Kunming 650106, China;
2. State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals,
Sino-Platinum Metals Co. Lid. , Kunming 650106, China)
Abstract: Gold nickel chromium iron silicon boron alloys is a kind of excellent brazing material, which is widely
used in aerospace field. It is of great significance to establish an accurate, simple and rapid detection method for
guaranteeing the properties of gold-nickel-chromite ferrosilicon-boron alloy powders. The existing GB/T 39138. 20—
2020 has strict requirements on dissolution conditions and is difficult to master. In this paper, a sample of 0.2 g
alloy powder was measured and dissolved by HNO, —HCI - HF with sealed-digestion at 140 C £ 10 °C and dilute
solution 60 min and boric acid complex excess HF. The contents of chromium, iron and silicon were determined
simultaneously by inductively coupled plasma optical emission spectrometry (ICP-OES). It is selection wavelength
Cr284. 325 ,Fe238. 204 ,5i288. 158 to result computation. The results were same with GB/T 39138. 20—2020 , the
results adding standard recovery was 97.2% ~ 101.1% , the results ofrelative standard deviationwas 0.97% ~
1.41% . The experimental data show that the method is reliable. This method overcomes the defects of the current
national standard method with strict dissolution conditions, makes the dissolution more complete, avoids the loss of
silicon content, and reduces the difficulty of sample pretreatment. It is an easy to master, high accuracy and
environmentally friendly analysis method.

Key words: gold-nickel-chromium-iron-silicon-boron alloys; ICP-OES; sealed-digestion; chromium; iron; silicon



