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Determination of *Th/**Th and correct methods by High
Resolution Inductively Coupled Plasma Mass Spectrometry

XIE Sheng-kai', GUO Dong-fa', TAN Jing', ZHANG Yan-hui',
HUANG Qiu-hong', GAO Ai-guo®
(1. Beijing Research Institute of Uranium Geology, Beijing 100029, China;
2. Xiamen University, Xiamen, Fujian 361005, China)

Abstract: It is very important for the rapid and reliable determination of **Th/**Th in the thorium-230
dating. A method of measuring ®Th/*Th in natural samples by high resolution inductively coupled
plasma mass spectrometer (HR-ICP-MS) was developed on the base of our former work. The precise
and accurate of natural *Th in geology samples is challenging, as the peak tailing to the high
intensity of neighboring peak at *Th and the mass discrimination of the instrument. The peak tailing
of U to #°U was used to decrease the peak tailing effect of **Th to ®°Th. The mass discrimination
factor K between ture and measured isototpe ratio was calculated after measuring different **Th/**Th
ratio solutions. Lab used standard samples was digested in mixed acids of HNO;-HF-HCI-HCIO,,
and separated by the Bio-rad AG 1% 8 CI” resin. The measurement method of blank-standard-blank -
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sample procession was used to determinate the *Th/**Th. The measured result of *Th/**Th was at
(7.29% 0.34)% 107°, which agreed with the reference value of (7.33% 0.17)x 107,
Key words: *Th/?*Th; HR-ICP-MS; peak tailing correction
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Table 1 Active ratio and atom ratio of standard

solution

230 Th /232 Th 20 Th /232 Th
( ) ( )
0.19+ 0.01 (1.02+ 0.05)x 10™°
4.8+ 0.1 (2.57+ 0.05)x 107

GBW04430
GBW04431

1.3
H-15,
0.1000 g , 25 mL
Teflon , s 4 mL HCI
4 mL HF, , 170C
3h , o
, , 4 mL HNO;
4 mL HCIO,, 180°C 4 h
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Table 2  Procedure for the separation of Th 1.6
20 mL , 4x 1.2 mL 0.1 mol-L™" HCI N N N
4% 1.2 mL 8 mol-L™" HNO; o N
4x 1.2 mL 8 mol-L ™! HNO; . .
4% 1.2 mL 6 mol-L" HCI Th 20TH/22Th
0.5 ml. ’ ()
14 R,= Loy Doson— Losoa— Do, (1)
L= Dy — I,
: by Iy 5 Do Ly
5 Do I,
5 [23011 H Rm o
3 o »
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Table 3 Working parameters of ICP-MS ’
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Table 4 Possible interferences for 2’ Th and **Th ’ Ly, °
BOTh/* Th
BTh MOgUAY, PRAr, OsMAr, PPrAr, PR Sie,
232 Th ]VZOSM)AI_ ) l‘)ZPt-'u]Ar ) IMPtEXAr , I%Pt3ﬁAr s I‘,‘XPI%S m/z — 229 .5 m/z — 230. 5



184 30
232Th 230Th
A= (IposTIh3s) /2% Iy (4) ,
236U /23U [18] R
2357] 26[7
2387 BB
A= (Lo L3s® Loy /3s) 3 (5) o
’ 5 o
A, , 1 . .
232Th 230Th ) 1l : )
A 1 o A 2 ’ (2 ) ’
2T 20T Z0Th/*Th
6] /2387 27}, B0TH/32Th i
> 2
Table 5 The test result of abundance sensitivity ’
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Fig. 2

The relation between the ratio of > Th/> Th and K-factor
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Table 6 The result of samples

Th leps Th [eps

R,/107°

K R,/107° RSD/%

963

909

833
1205
1235
1189

121 211 523
106 532 981
94 444 596
167 068 823
161 086 921
148 258 609
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7.94
8.53
8.81
7.21
7.67
8.02

0.87
0.87
0.87
0.95
0.95
0.95

6.91
7.42
7.67
6.85
7.28
7.62
7.29% 0.34
7.33% 0.17

0.98
1.75
3.41
1.88
3.43
3.88
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