32, 7 Vol 32,No. 7,ppl1939-1942

2012 7 Spectroscopy and Spectral Analysis July, 2012
*
b b b b b
’ s 330013
2.0 mol « L7 . )
RSD 1. 72%, ICP-MS o s
: 0657 3 : A DOI:; 10. 3964/j issn 1000-0593(2012)07-1939-04
(8.9 ,
) , [10. 11] ,
9 ’ [12: ’
9 N ’712—‘ o b
[1,2 [13] s
. . I
b 1
, AN L1
BN BN : LED . . TS5
RN 0 . . . , [14]
s R , 756P - (
: 2011-12-29, : 2012-03-20
: ( [2011]1081 ), (JG201112),
(41174089, ( [2008]212 ) (DHBK1006)
, 1963 , e-mail: yxyang@ecit. cn

* e-mail: qchliu@ecit. cn



1940

32

); ELAN 9000

ICP-MS(PerkinElmer

), New Clas-

sic MS ( - ) ; CL-3
( )3 pH
(1.0 mg « mL '), (50. 0
pg e mL™); (0. 01 mol « L™"); Il

(0.5g+L 1)

(200 gL );

(3. 0mol e L"), (2.0 mol « L71);
(0, 01 mol » L™"); pH 2 0 ;
L2
(50 pg » mL™") . L 0 mg+ mL™!
2.5 mL 50 mL s
pH 2. 0 2.0
mol « L7 s s pH.,
, 174 C 214 °C)
. ]
0. 25~1.25; 1. 0~3.0: 10~60 s
23. 95 mg o
60 mL B 1) 1 ° s
2~3 mm, 125
mL ¢ min~! 30 min, 2.0 mL (2. 0 mol -
L™ 3.0 mol « L7!
0. 01 mol « ™! L.omL 05
gL il L25mlL  20.0g-L""
0. 5 mL, pH 2 0 5 0 mL,
s 650 nm o
,pH 2 0 5 0 mL,

0l

Fig 1

-

— =

—

TP P 0 5

T e

Sample collection device

ICP-MS s
2
21
s 1 VD 1:1 s
650 nm sl
R , pH20 .
Il s Il , 650 nm
o I} ,
2h 0.5~10.0
pgemL™' .
A=0. 235 ¢yraniom 0. 060, R=0. 998, 2
a o ’
756P - s )
650 nm
0.5~10. 0 pg» mL™"
. 2 b . : A=
0. 198 cvrapium —0. 021, R=0. 999,

’

2.4

—
=
1

[a—
L]
L

Absorbance

0.6 1

0 T T L) T T
0 2 4 6 8 10

CUlanium
Fig 2 Standard curves of uranium measured by portable

photometer a and 756P UV-Vis spectrometer b

22
(s o ]
, 4.0 pg + mL™! 1. 0 mL
0. 01 mol « L™ , (0. 01 mol -
L! LOmL 05ge-L™! Il
L25mL  20.0g-L"! 0.5 mL),
5. 0 mL, 40 pg* mL™!
s 650 nm o s



7 1941
23 s
s N N .
(EESD L, 171 s ICP-MS
L. 173 (ICP-MS) ,
o ,
C D, . R
. s [19] . [20] .
s N N N N
s N
Il . e
s 1, B
5 473 0. 804 pg + mL™',
Table 1 Analysis of air samples collected from ores
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/(pg + mL™HRSDY% /(ug + mL71HRSD%
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Detection of Trace Uranium in Air with Field Spectrometry

YANG Ya-xin, XIAO Satjin, LIU Qing-cheng” , HUANG Long-zhu, PENG Dao-feng, ZHENG Yong-ming
East China Institute of Technology, Jiangxi Key Laboratory for Mass Spectrometry and Instrumentation, Nanchang 330013,
China

Abstract As a natural radioactive element, uranium and its compounds exist as aerosol and transfer in air. In gas phase, urani-
um can cause various kinds of radioactive damage to human body. The change in its concentration in a local area is related to the
exploration and utilization of nuclear energy. Therefore, the development of field method for rapid uranium detection in air sam-
ple is very important. In this contribution, the air samples over uranium ores collected by a general pump was absorbed with 2. 0
mol « L' nitrate and then reacted with solid reagent kit. When the reaction between trace uranium and chromogenic reagent was
finished, the homemade portable photometer was used to measure the absorbance. The results showed that the concentration of
uranium in air samples over low grade uranium ores can be successfully determined by the present method and the values agree
with that obtained by ICP-MS. The RSD measured by the new method was 1. 72%. The application of the new field spectrome-

try in discriminating uranium ores from other ores has the potential advantages of easy operation, cost-saving and high accuracy.
Keywords Field spectrometry; Air sample; Uranium ores; Trace uranium detection
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