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Comparison of Three Sample Pretreatment Methods in
Determination of Rhenium in Ores by ICP-MS

ZHANG Yan, HAO Hui, LUO Hong
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Abstract Inductively coupled plasma mass spectrometry (ICP-MS) is the most commonly used technologies
for the determination of the dispersed element rhenium. The sample pretreatment methods are mainly including
acid soluble and half solvent digestion method. This paper compared three kinds of widely used sample dissolving
methods, including the magnesium oxide half-dissolving method, the closed acid dissolution method and the
HNO, +HF+ HCIO, +HCI mixed acids and strong oxidant dissolution method. Analytical conditions, such as the
data precision, the sample dosage. the degree of sample decomposition, the impurities introduced, the dissolution
time and the operation process, were comprehensive investigated. The influences of three associated mineral of
rhenium on the analytical results were also discussed. The results showed that the magnesium oxide half-dissolving
method has high accuracy, which is suitable for the determination of low content of rhenium sample. However,
the dissolution process of this method is more complex, leading to be not used for batch analysis. The closed acid
dissolution method can meet the requirement for the determination of high content of rhenium. The HNO, +HF-+
HCIO, +HCI mixed acids and strong oxidant dissolution method is simple operation and short time-consuming,
HCIO,.
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however, the lower results were obtain due to the use of the high boiling acid
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Table 1 Operating parameters for ICP-MS
’ ’ Parameter setting
Working parameter name |
, RF RF generator operating 1250 W
power
’ Cooling gas flow 13. 0 L/min
° Auxiliary gas flow 0. 70 L/min
, Atomizing gas flow 0. 85 L/min
Ni Sampling cone aperture 1. 0 mm
) Ni Intercept cone aperture 0. 7 mm
° Analysis element 18TRe
s . 150 mL ) ’
N + ’ ’
s ICP-MS , 60 mL , ,
, 15 min, 2 h
[11] R
150 mLL 9 ’
1 5~6
1.1 s
GBWO07238 ( 5 mL (1+1), 25 mL .
).GBW07239 ( o
) .GBE(E)070024 ( (2)
) GBE(E) 070034 ( 0. 05 g( 0. 000 1 g)
) .GBE(E)070073 , 1~2 ,
( ) .GBE(E) 070075 2 mL HNO; +2 mL. HF,
( ) s 190 C 36 h,
1. 2 D) ’ 0
XI11 ( , 1 mL HNO; ,
) 1, 25 mL , , .
L3 50 mL , 8 g
N . . N ( , 2 h, ,
b ) b o
. (3) +
(1 000 pg/mlL, 0. 20 g( 0. 000 1 g)
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1 0 mLL HCIO, +Q 2 g KNO;, GBW(E)070073 JGBW(E)070075
, , 5 mL a+4, ,
; 50 0 mL , ICP-MS . 4,
b o
3
2 Table 3 Comprehensive comparison of analytical
results by three pretreatment methods
21
3 . Method Method Method
Project
, , one two three
Quantity of sample/g 1. 000 0 0. 050 0 0. 200 0
b o
2, Sample decomposition degree
Impurity
2 ICP-MS Dissolution time
Table 2  Analytical results of rhenium by Operation process
three pretreatment methods /(ngeg')
He" s 4 ICP-MS
Table 4 Analytical results of rhenium in three type of ores
Standard material Standard Method Method Method .
name value one two three /lpg- ')
GBW(E)070024 0.321 0318 0 301
0. 33 0.319 0.328 0. 299 Standard material Standard Method Method Method
Molybdenum ore 0.324 0330 0 308 name value one two three
GBW(E)070034 19.25 1931 18 98 GBW(E)070024 0.321 0.318 0 301
Molybdenum 19.2 1928 1928  19. 00 0.33 0319 0328 0299
concentrate 19.30 1919 18 76 Molybdenum ore 0.324 0.330 0. 308
0.342 0.347 0. 321 GBW(E)070034 19.25  19.31 18 98
GBWO7238 0. 35 0.341 0. 356 0 318 Molybdenum 19. 2 19.28 1928  19. 00
Molybdenum ore 0.352 0.360 0. 301 concentrate 19.30  19. 19 18 76
0.118 0125 0.098
GBW07239 01340 1270101 GBW(E)070073 )
Molvbd 0.12 0127 0 123 0 098 Copper ore 0.1z 0128 0139 0. 104
olybdenum ore 0.130 0.134 0. 103 i 0.130 0.137 0.093
0. 250 0. 253 0. 201
GBW(E)070075
0. 24 0.241 0 247 0 211
N N Copper ore
0. 251 0. 243 0. 202
+
, + , +
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