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Abstract: In this study we designed and developed an efficient preparation system of small volume, a CO, laser

for heating samples, a crusher for extracting fluid inclusions and an air argon system for automatic ‘’Ar/*’Ar

dating. A new *"Ar/*’Ar laboratory has thus been established by using these apparatus connected to an ArgusVI

mass spectrometer in China University of Geosciences (Wuhan). The peripheral accessories of third party

hardware, such as pneumatic valves, CO, laser and crusher, can be controlled by the Qtegra Noble Gas software

through a PeriCon (peripheral controller). Therefore, the experimental precedures of air argon analyses, ‘“°Ar/*’Ar

dating by laser stepwise heating and by crushing in vacuo could be fullly automatically performed. By two

hundreds of air argon analyses, we have obtained well concordant atmospheric ‘°Ar/*°Ar ratios with a weighted
mean of 302.22 + 0.03 (1o, MSWD = 0.74), indicating that all the devices made in-house are effective and reliable.
This work serves as a pioneer example in China for establishment of a new noble gas laboratory with home-made

peripheral accessories except for mass spectrometer.
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Fig.2 A sketch of the *°Ar/*°Ar dating laboratory in China University of Geosciences (Wuhan)
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Fig.4 Measurement of **Ar/*°Ar ratios of modern atmospheric argon in the laboratory
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Fig.6 “*°Ar/*°Ar age spectrum and inverse isochron for a muscovite sample from the Piaotang Tungsten Deposit

OIU Hua-ning et al.: Automatic *’Ar/°Ar dating technique using multicollector ArgusVI MS with home-made apparatus



484

Wik 3

2015 £

(1) AT/ Ar
2 Ar 2
AP Ar ,
(2) Thermo
Qtegra Noble Gas
s A/ Ar

3) )
VA AT,
ArgusVI

B IRF AR R a9 EE gL,

% 2% X #k (References):

(1]

(4]

Alexandre P, Hamilton D, Barfod D. The ARGUS
multicollection noble gas mass spectrometer[J]. Geochim
Cosmochim Acta, 2006, 70(18): AS.

Barfod D, Alexandre P, Hamilton D. The ARGUS
multicollection noble gas mass spectrometer[J]. Geochim
Cosmochim Acta, 2006, 70(18): A34.

Mark D F, Barfod D, Stuart F M, Imlach J. The ARGUS
multicollector noble gas mass spectrometer: Performance for
“OAr/*Ar geochronology[J]. Geochem Geophys Geosyst, 2009,
10(2): QOAA02.

Pfaender J A, Sperner B, Ratschbacher L, Fischer A, Meyer M,
Leistner M, Schaeben H. High-resolution “°Ar/*’Ar dating
using a mechanical sample transfer system combined with a

high-temperature cell for step heating experiments and a

multicollector ARGUS noble gas mass spectrometer[J].
Geochemistry Geophysics Geosystems, 2014, 15(6): 2713-2726.
Ar-Ar :
Ar-Ar [J1. s

2006, 35(2): 133-140.
Qiu Hua-ning. Construction and development of new Ar-Ar

laboratories in China: Insight from GV-5400 Ar-Ar laboratory in

(el

[7]

[8]

[9]

[10]

(11]

[12]

[13]

[14]

[15]

Guangzhou Institute of Geochemistry, Chinese Academy of
Sciences[J]. Geochimica, 2006, 35(2): 133—140 (in Chinese
with English abstract).
Nier A O. A redetermination of the relative abundances of the
isotopes of carbon, nitrogen, oxygen, argon and potassium[J].
Phys Rev, 1950, 77: 789-793.
Lee J-Y, Marti K, Severinghaus J P, Kawamura K, Yoo H-S,
Lee J B, Kim J S. A redetermination of the isotopic
abundances of atmospheric Ar[J]. Geochim Cosmochim Acta,
2006, 70(17): 4507-4512.
Renne P R, Cassata W S, Morgan L E. The isotopic
composition of atmospheric argon and **Ar/*’Ar geochronology:
Time for a change?[J] Quatern Geochronol, 2009, 4(4):
288-298.
Valkiers S, Vendelbo D, Berglund M, de Podesta M.
Preparation of argon Primary Measurement Standards for the
calibration of ion current ratios measured in argon[J]. Int J
Mass Spectrom, 2010, 291(1/2): 41-47.
Mark D F, Stuart F M, de Podesta M. New high-precision
measurements of the isotopic composition of atmospheric
argon[J]. Geochim Cosmochim Acta, 2011, 75(23): 7494—
7501.
Kellas A. On the percentage of argon in atmospheric and in
respired air[J]. Proc R Soc London, 1895, 59(1): 66—68.
Koppers A A P. ArArCALC - software for ““Ar/°Ar age
calculations[J]. Comput Geosci, 2002, 28(5): 605-619.
PArAr ATrArCALC [J1.

, 2009, 38(1): 53-56.
Zhang Fan, Qiu Hua-ning, He Huai-yu, Yang Lie-kun, Su Fei,
Wang Ying, Wu Lin. Brief introduction to ArArCALC—software
for data reduction in “’Ar/*’Ar geochronology[J]. Geochimica,
2009, 38(1): 53-56 (in Chinese with English abstract).
A Ar [J1.
1899-1904.
Bai Xiujuan, Wang Min, Lu Kehao, Fang Jinlong, Pu Zhiping,

, 2011, 56(23):

Qiu Huaning. Direct dating of cassiterite by *’Ar/*°Ar
progressive crushing[J]. Chinese Sci Bull, 2011, 56(23):
1899—-1904 (in Chinese).

Bai X J, Wang M, Jiang Y D, Qiu H N. Direct dating of
tin-tungsten mineralization of the Piaotang Tungsten deposit,
South China, by “’Ar/*’Ar progressive crushing[J]. Geochim
Cosmochim Acta, 2013, 114: 1-12.

Geochimica I Vol. 44 I No. 5 I pp- 477484 I Sept., 2015



