1 4 Vol. 1, No. 4
2011 12 Chinese Journal of Inorganic Analytical Chemistry 64~67

DOI:10. 3969/j. issn. 2095-1035. 2011. 04. 0016

(ICP-MS)

\ N N \ N N N N
( s 611731)
(ICP-MS) v v v v v
500 °C , . ,

’ H 91%"\’

110% ,RSD<<3%, 0. 0059~0. 0099 pg/L. 0. 0003~0. 0012 pg/L,

1ICP-MS; R T R
:0657. 63; TH843 (A :2095-1035(2011)04-0064-04

Determination of Iron, Copper, Lead, Tin, Arsenic, Silver, Chromium,
Nickel and Vanadium in Oil by Inductively Coupled Plasma Mass Spectrometry

CHENG Yong
(Panzhihua Iron and Steel Group Research Institute Co. . Ltd » Chengdu, Sichuan 611731,China)

Abstract Trace elements iron, copper, lead, tin, arsenic, silver, chromium, nickel and vanadium in oil
sample were determined by inductively coupled plasma mass spectrometry (ICP-MS). The oil sample in
the crucible was sub-boiling distilled in a muffle furnace until organic materials completely were evaporat-
ed. At 500 °C the residue was burned to form ashes. The ashes were soaked in the mixture of nitric acid
and hydrogen peroxide, and dissolution was completed on heating plates. The sample solution was heated
to boiling point in order to decompose hydrogen peroxide. Above sample treatment completely eliminated
the interference of organic matter on mass spectrometry measurement. Additionally, after the sample
treatment composition of the testing solution became simple and the matrix effects were reduced. Internal
standard correction was not necessary but instead, the sample could be determined directly by the calibra-
tion curve of a pure solution. Optimization of the type and amount of digestion reagents, isotope usage and
working conditions of equipment were completed in order to eliminate spectral interferences and blank
background effect. The super trace impurities in high-voltage transformer insulating oil were determined
and the results showed that: the recovery: 91% ~110 %, relative standard deviation(RSD) <3%, detec
tion limit: 0. 0059~0. 0099 pg/L, BEC: 0. 0003~0. 0012 pg/L.
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, Table 1 Analysis of isotope and its corresponding
, o abundance sensitivity
’ ’ “Fe 5. 84Y% 1208y 32 59%
’ > 53 Cu 69. 17% 5 As 100%
. 208 Pt 52. 4% 07 Ag 51 84%
. . . . 2Cr 83. 78% 60Ni 26.22%
Y% 99. 75%
. X 2.4
. ng/g 241
) ’ 5~30 g( Q 0001 g)
el 50 mL :
(ICP-MS) (
NN ’ 180 C),
, ICP-MS 500 °C 1h
) ng/g , 5 mL
N , 2~3 mL ,
(ICP-OES) (GF-AAS) 50 mL .
; el 242
) ,
21 o 5 mLL HNO; )
X Series 2 ( :0,10,50,100,200,500 ng/mL
) Milli-Q ( Milli- R
pore ); AVALAB ( )6 6 o
Fe.Cu.Pb,Sn,As,Ag.Cr.Ni,V
(1 mg/mL): 3
(>>99.999%) 5% HNO, 31
H (1 pg/mL) . 1ICP-MS
1 mg/mL s , ICP-
s 2%, AES AAS
22 .
1CP 1184 W, 13 L/min,
0. 7 L/min, 0. 90 L/min, ,
0. 85 mL/min, Xt , 0. 75 mm, R
8§ 0V, —3 3V, ) o
—4 0V, 140 mm, 0 7 amu, , HCI Cl”  Ar.
100 ms, 2800 V, O.H
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,As.V.Cr.Cu 2 Q 0059~Q 0099 ug/L,
. t BOAr NT Q 0003~0Q 0012 pg/L,
38Ar 14Nv \38Arl5 N+ \-LO Arl-t N+ 50 Cr\BZ Cr‘ l’lg/14 5
SCr'Cr , Q 1 ng/mL, 33
HNO, s o . 8
HNO; H, O, , 8 s 8
b o o
Cl ,As.V 3.
y R 3 (n=38)
32 Table 3 Precision tests for the method ng/g
1 2
RDS/% RDS/%
11,10 5 Fe 110 0. 22 15 0. 51
; 5 Cu 25 0. 97 10 1L 02
. 208Ph 9 0. 60 5 0. 81
. (BEO), 2, e ; :
120Sn 15 0. 58 7 1 34
2 (n=11) " As 10 0. 77 6 1 96
Table 2 Detection limits of the method and background 107 Ag <0, 01 <0, 01 /
equivalent concentration (BEC) pg/L *2Cr 33 110 5 231
60 Ni 41 1. 83 4 2. 67
W Fe 0. 0012 0. 0099 v 22 L 44 8 2 81
83 Cu 0. 0010 0. 0071
208} 0. 0006 0. 0055 3 , RSD
1208p 0. 0008 0. 0079
} 0
5 As 0. 0010 0. 0086 3%
107 Ag 0. 0003 0. 0061 3. 4
2Cr 0. 0010 0. 0090
A\ 0. 0008 0. 0087 ’
sy 0. 0009 0. 0075 s 4,
4
Table 4 Recovery tests ng/g
1 2
/% /%
Fe 110 100 219. 4 109. 4 45 50 98 2 106. 4
83 Cu 25 20 433 9L 5 10 10 19. 2 92. 0
208Ph 9 10 19. 5 105. 0 5 10 14. 5 95. 0
1208n 15 10 25.0 100. 0 7 10 16. 3 93. 0
5 As 10 10 20. 5 105. 0 6 10 16. 9 109. 0
07 Ag <<0. 01 10 93 93. 0 <0. 01 10 9. 2 92. 0
2Cr 33 20 54. 7 108. 5 5 10 15. 4 104. 0
SONi 41 50 90. 4 98. 8 4 10 14. 7 107. 0
Y 22 20 41. 5 97. 5 8 10 17. 5 95. 0
4 . 91. 5% ~ ,
109, 4% s s , s
ICP-MS ng/L .
Y Y Y Y Y Y hY b I:l:l b ’ 9
R ,2010,37(8) :32-34.
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