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Table 1 Volume of separated test solution and the
amount of aqua regia added
A 43 U IR AR AR FAMA R
Boron content Volume of separated Added of
w/ % test solution/mL aqua regia/mlL
0.50~1.00 100 0
>1.00~5.00 20.00 10
>5.00~10.00 10.00 10

1.4 #REBBRRIIMES

53 ) 3% BOE 5t 0 AR MEVE R T 100 mL 25 &
OMmA 10 mL oK, KR B2 ZI 5 IR 2. Behn
HEVR W R 50 v B 5T A R B 43 3 SR 0.0, 25,0, 50,
2.50.5.00,12.50,25. 00 ug/mlL,

2 ZHR5WiE

2.1 HERNE

BG4 oG 4. SCHER (16 1% i a2 2 o il
R0 2 45 AR IS i R 25 10 T A T A R R R
JEARBE O A A 52 4 DA R R RE 40 ik ot B o B3 40 i 5
SJEMAIRS KA T A L FRER 0. 20 g 4R B
B4 (NiBs ) B ity LUAS [A] 52 19 6 7K 23 i B s O 4%
AR E AL AR R 2, AR 2 TLIE I, Y
TAKHE/NT 10omL B, BE 5 RS IR P A B
R EL I 45 A K 24 EoK LA 5 15 mL
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Table 2 Effects of aqua regia dosage on the

determination of boron

EA I SRS W (i
Dosage of Experimental Found
aqua regia/mL phenomenon w/ %
5 B A RO 4.53

10 T R @R 1.68

15 W 5 4.84

20 W 5 1.83

25 VW 5 4.82

I B O e A IR IRTE 5E . SRR 15 mL
FIK 3 A o o
2.2 TGk
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JT S 7 B L i BRORBORE i R e MR L R TR
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—E A A T 100 mL 258 8 P i ACK [R5 Y
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Table 3 Interference results of nickel on boron
[ BLIREX (N B € (i AT iR 22
pxi/ Theoretical Found/ Relative
(pg/ml) value/(pg/mL) (pg/mL) error/ %
0 0 0
o 0.50 0.49 —1.6
10.00 9.97 —0.3
20.00 19.93 —0.3
0 0 0
0.50 0.51 +1.0
100
10.00 10.06 +0.6
20.00 20.07 “+0.3
0 0.01 “+0.0
0.50 0.51 +1.4
400
10.00 10.11 +1.1
20.00 20.16 +0.8
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: - - 52 92 09 0 B 9 DT 1 O B e
1000 0-50 0.51 +1.8 JE Cuug/ ml) R R AR, 55 iR B8 A N A B 22 o A 1
10.00 10.13 +1.3 . - e s e gt s
20.00 20.23 +1.2 Hﬂéf;if@(%ﬁi?ifiiﬁz%ﬁ:?ﬁ'gfE@Yﬁﬁﬁ?ﬂﬂfﬁ
0 0 0 11 W B0 7 25 3 v i 22 19 3 A5 R 5 i A 1
0.50 0.51 +2.2 L e -
2000 o gL PR B 5. 3 b TP R, SR 1.
20.00 20.24 +1.2 2.5 BEERR
Oo_ ) 00-0313 ﬁ; ) PeFERLS R NiB,, (NiB; \NiB, \NiB,, ; f 86 &
_ .5 .5 . X o X v e
2000 10.00 10.17 +1.7 S i e BRAZ G 5 vk DU A o 5 L O A TR
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Table 4 Calibration curve and limit of detection
o PR L LRI 5 AR R E it BR JE PR
El X . Wavelength/ Linear rang/ Linear regression Correlation Limit of detection/ Limit of
wemen nm (pg/mL) equation coefficient (pg/g) quantification/(pg/g)
B 249.772 0.25~25.00 =8577.7x+87.96 0.99995 2.0 6.6
y
*5 BEERRER(n=1)
Table S Precision test results
FE S 7 {8 T E e 22 PR 22 AR AR
The brand of Found Average Range SD I 2
the sample w/ % w/% w/% w/ % RSD/ %
NiBy 9.68,9.75,9.90,9.84,9.89,9.96,9.70,9.73,9.87,9.81,9.80 9.81 0.28 0.090 0.92
NiBs 4.85,4.76,4.90,4.84,4.89,4.95,4.83.,4.74,4.86,4.71,4.83 4.83 0.24 0.066 1.4
NiB; 1.86,1.87,1.92,1.86,1.87,1.94,1.82,1.83,1.85,1.89,1.81 1.87 0.13 0.040 2.1
NiBy 5 0.52,0.57,0.55,0.56,0.54,0.58,0.59,0.54,0.51,0.51,0.57 0.55 0.08 0.027 4.9

2.6 Fiktbxt
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Table 6 Results of method comparison w/ %
\ A% s ;
GG Proposed i A a3
s
Sample P Titrimetry Spectrophotometry
method
NiBy, 9.81 9.75 10.06
NiB; 4.83 4.76 5.06
NiB; 1.87 1.67 1.82
NiBo 5 0.55 0.65 0.51
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Determination of boron in nickel-boron alloy by inductively

coupled plasma atomic emission spectrometry

AN Zhong-qing""*° ,FANG Hai-yan*,FAN Xing-xiang **,ZHOU Ya'"'®
ZHAO De-ping"*”,LIU Ying-bo'**
(1. Kunming Metallurgical Research Institute, Kunming 650031, China;2. Sino-Platinum Metals Co., Ltd..

Kunming 650106, China;3. Kunming Metallurgy College, Kunming 650033, China;4. Yunnan Key Laboratory for

New Technology of Beneficiationand Metallurgy, Kunming 650031, China;5. State Key Laboratory of Pressure

Hydrometallurgical Technology of Associated Nonferrous Metal Resources, Kunming 650031, China)

Abstract: As a kind of high temperature welding material, the nickel-boron alloy is widely used in many

fields such as aerospace, iron and steel metallurgy, petrochemical industry. energy and electric power. The

mechanical properties of nickel-boron alloys are affected by the content of boron. Therefore, it is very im-

portant to accurately determine the boron content in nickel-boron alloys. The sample was decomposed with

aqua regia. The content of boron was determined by inductively coupled plasma atomic emission spectrom-

etry (ICP-AES) in the medium of 10% aqua regia. The determination method of boron in nickel-boron al-

loy by ICP-AES was established. The experimental results show that the determination was not interfered

by nickel when its mass concentration in sample solution was less than 2500 ng/mL. The contents of other
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coexisting elements were low and had no interference with the determination. The linear range of calibra-
tion curve was 0. 25-25. 00 pg/mL with linear correlation coefficient of 0. 99995, The limit of detection was
2.0pg/g. The proposed method was applied for the determination of boron (0. 55%-9. 81%) in nickel-bo-
ron alloys. The relative standard deviations (RSD, n=11) of determination results were between 0. 92 %
and 4. 9%. The content of boron in nickel-boron alloy sample was determined by proposed method, titra-
tion method and spectrophotometry, respectively. And the measurement results were basically the same.

Key words: boron; nickel-boron alloy; matrix effect; inductively coupled plasma atomic emission spectrom-

etry
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