1997 3 ACTA SEDIM ENTOLOGICA SINICA Mar. 1997
He Ar
IR AL
( 730000)
, , He Ar , ,
He Ar s
He Ar N s
He Ar
P575 9/p597
53
He Ar )
He Ar He Ar
’ 1
, 3 He/* He 0. 1. 40 ) 60 ,
X 10% &K 10° 1.16< 107 & 10°, 10
3 c AR AL 2. 2955 2000 min , ,
140 000 13 000~ 28 000 360~ 425( ., 120C , ,
“Ar/ CAr 3
5007y, 3 : : 58
HG AI' ? D)
, He Ar s 8 mm
(4
(3 €3] ’ 7 (8)
E9]‘ [10]‘ E11]\ ( )
(12) (13
1977 , ,
. . . (
" 1987
V G-=5 400 ,
He Py D) D)

: 1997- 01- 12



1 He Ar 49
. — 15 min,
21 (Art Krt Xe), (Het Ne)
5L 0. 1Pa He ,
, (A Ko+ Xe)
’ AI'
( 1 C . <10 * Pa, Ar
R AB o
< 10 Py P Vi Ve Ar . PAr
0. 1Pa
. Vi Vi Vs, Vi,
Ve, i il
) Vs ek Zr- AL BRSE /AP
V. , ,
v % O
A 4
| I e
.| i é,vv
| Vs V. Ve
¢ | 4 —‘3’7—'—‘8’— REEH
seel ™ | i[F] | =
; - Lit
| !
|
2
1 Fig- 2 Extracting, purifying and separating systems of
) o ) noble gases in solid samples
Fig- 1 Portioning of the air as a standard sample
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Table 1 Sensitivities of “He ®Ne *Ar of the air standard sample
n V4 54( 10 ]0) Vm Sz()( 10- 9) V36 S;e,( 10~ ]0)
43 96. 10. 31 158.0 8. 338 300. 6 1.377 10. 79 1. 551
44 96.11. 1 148. 4 8. 873 287. 8 1. 436 10. 12 1. 653
45 96.11. 5 147.6 8. 916 306. 0 1. 350 9.23 1. 811
46 96.11. 8 140. 6 9. 356 2885 1. 431 8. 08 2. 068
47 96.11.25 141.3 9. 304 288. 9 1. 429 8. 46 1. 974
48 96. 11.28 142. 4 9. 228 208 1 1.384 11. 22 1. 488
<t b, 146. 4- 6.0 9. 06t 0. 35 295.06F 7.0 1. 40H 0. 032 9 6- 1.2 1. 765 0. 21
ta V4 Vo Vie ‘He *Ne 3°Ar ) mV, ) R= 10'%.
b. Sy S Sy 4He 2®Ne PAr N cm3STP /mV.
c.n n
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Table 2 Mounts of the rocks melted in the crucible
(107 YOem?
(em3STP/g) (mV) (mV) (g)
STP/mV)
*He 10-5~ 10-10 9.00 1. K 10% 0. 11 1.54 K104~ 42
Ne & 108~ K 101 14.0 57 0.03 3.34 0. 02~ 351
BAr X 108~ X 1011 1.76 284~ 0. 28 0.23 0. 003~ 3
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Table 3 Measured blank levels in the mass spectrometer, including the systems of extraction and purification
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m S 3 ¢
m STP/mV) cm cm
“He 1. 40- 1. 60 1. 54F 0. 11 0. 900t 0. 035 1. 386< 107 23X 10°°
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Table 4 Measured He contents and isotopic compositions in the rocks
1 2 3 4 5 6 7 8 9 10
4 He 99. 1 4. 89 0. 84 9.42 58. 6 4. 89 7.70 2.75 0. 262 0. 262 52K 10 ¢
10” 7em® STP/4 +59 +029| +0.06 | +0.56 + 35 +029| £0.39 | £0.16 | = 0.016| + 0. 014 + 0.05
3 He/* He 1. 78 1. 91 4.63 1. 19 1. 64 3. 89 3.12 3.86 9.1 75 14. 0
(10 7) +007| +019| +0.49| £0.12| 2006 | =020 +£0.19 | + 0.29 + 16 + 0. 69 + 0.3
3
5 Ar
Table 5 Measured Ar contents and isotopic compositions in the rocks
11 12 13 14 15 16 17 18 19 20
BAY 6.59 4.21 218 1. 60 23.5 34.1 12 3 8 43 6. 72 5.60 316 10°5
.1 10- 5
10 Yen®sTPrg| £0.03 | £0.34 [ £0.17 | £ 0 04 + 1.9 + 2.7 + 0.7 +004 | £005| £0.02
NTETY 1726 1929 1273 299. 1 307 2472 3634 4120 4416 1209 295. 5
Tl £ | £20 | 46 | 18| 2 | x99 | =18 | +21 | +26 | *6 +05
SNED 0. 199 0. 194 0. 156 0. 191 0. 188 0.200 0.184 0. 180 0. 186 0. 199 0. 1880
' ' +0.008 |+ 0.009| £ 0033+ 0005+ 0.004|+ 0.014| + 0.002 | £ 0. 002| = 0. 002| & 0.003 + 0. 0003
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Measurement on He and Ar Isotopic Compositions
in Solid Samples by Mass Spectrometry

Sun Mingliang and Ye Xianren

(Lanzhou Institute of Geology, Chinese Academy of Sciences, Lanzhou 730000)
Abstract

An analytical technique for the simultaneous determination of He and Ar contents and isotopic com—
positions in rocks by static mass spectrometer has heen developed. The gases in rocks are extracted by
melting at 1 600C . The purification of noble gases can be made out by a titanium sponge getter at
600C , two Zr-Al getters,and a Ti subliming getter. Heavier noble gases, such as argon, krypton and
xenon are absorbed in a charcoal trap held at liquid nitrogen temperature. The purified helium and neon
fractions are admitted to the mass spectrometer for helium measurement. After that, pumping out the He
and Ne, the charcoal trap is heated, and then the released ( A+ K Xe)fraction is admitted to the mass
spectrometer for argon measurement. The air with constant isotopic compositions of noble gases is con—
sidered as a standard sample. The average sensitivities of “He, “Ne and *Ar are (9.00t 0.35X 100 v,
(1 40H 0.032)X 10 ° and ( 1. 76t 0. 21)< 10 "“em’STP/mV , respectively. The blank levels of the sys—
tem for ‘He and Ar are 1. 386¢ 10 ” and 4. 08 10 ''cm’ STP, respectively. Measured He and Ar con-
tents and isotopic com positions in eclogites are given in this paper. Itis the first report on Heand Ariso-
topic compositions in rocks in China.

Key Words  rock sample He Ar isotopes measurement of mass spectrometer



