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Carius -
1 2 1 1 2
(1. , 100037; 2. , 100037)
Carius , 230 10 h
Os, Re
(HLP) ReOs 12 17 221.3+
0.3 Ma, 95 % 221.34+£0.12 Ma
AIRIE 19 HLP 221.3+1.0Ma, 95 %
221.34+0.24 Ma
: Carius ;0 ;
: 0614.824; 0614.713; P578.291 DA
(ID 185 R 190 g
- ICPMS Re- Os i (ORNL) , [1]
Cu- Ni
Re- Os , Re 9. 143
3% Mg/g 0s23.37ng/g HA 3.7 mol/L
(ID- NTIMS) Re - Os :Milli - q ,18 MQ
, NTIMS, NH40sCls: , Johnon Malthey
, K2Cr,0y7: , ICP - MS
) K2Cr,07 Os 2.2 ndg 4.5
9 mol/L HyS04 90 min
Carius K,Cr,0; Os 3pgy/ g
NaOH: , 5mol/L NaOH
1 , Vhon V. =31 )
1.1 NaOH Re
Finnigan MAT 262 HBr : ,
, HBr ,
ESPI , 0.001" T x 0. 03" , 1/10
w, w (Pt) =99.999 %
Teflon (5mL), Nalgane HC:MOS , ICP- MS Re Os
1pd/g ,Re Os
: 2001-07-30; 1 2001-08-27
(@9- A- 99 ; (49973017)
(1940- ), , ,
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4 20
0.03pg/ g 25.00mg HLP ,
HNO;:MOS MOS HNO; X Carius
pa/g Os HNO; Os 0804 , -50 -80
, Carius , 0.8
Re , Os HNOs g "®Re ™0s :
, Os, Carius , 2mL 10 mol/L HJ ,4
HNO; 1000 mL ( 2/3 mL 15 mol/L  HNOs
), 20 cm ' Carius 10cm ,
HNO; 8h Os Carius
Os HNO; , .
, HNOs; Re ;
, ICP- MS , Re Os , .
0.03pg/g , 230 10 h
:AG- 1X8 Resn,74 38Um , Carius -50 -80
(200 400 )., d” | Bio Rad ) , ,
Milli - q , 3
mm , 2cm 5mL 8 ; ) '
mol/L HNO;3 Re, , 2mL ) )
0.8 mol/L HNO; , )
: Ba (OH), 1.3.2
NaOH Ba4g/L,NalgL,HNO3;1 1.3.2.1
mol/L Ba , 40 mL Carius
1.2 , 2
3 , 00y, 105
() 110 50 min, 10 mL Oy,
20 mL
60 , 50 mL Re
74U m(200 ) 215 0304 HNO3 ,
, 74 , 30 mL )
HL P, 17 1lh 00, 5mL HBr ,
7 mL
1.3 85 4
1.3.1 Carius h 5mL Teflon
Carius , 200 L
, 20cm, 1.3cm, 1.9 HBr ,
cm, 6cm, lcm, 0.7cm NTIMS , ,
560 ,
CrO; H,S0O, 12 mol/L HNO; 1.3.2.2
4h,
, Teflon ,
10uL 8 mol/L HBr Teflon
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4 :Carius

20

, 40pL (100
g/ L chr207 ,9 mol/ L H23)4 ) Teflon
Os 10uL 8

mol/L HBr Teflon

,60 80
Os 00, ,
HBr 3.5 4h,
70 % Os HBr ,
NTIMS Os
1.3.3
1.3.3.1
120
, , 10 mL 5 mol/L
NaOH, ,
50 mL ,
120 mL Teflon
10 mL , 5 min Re
, 2mL 5mol/L NaOH
, 2min,
, 100 mL 2 mL
50
5mL 0.8mol/L HNO;
Re
1.3.3.2
Re Re 0.8 mol/L
HNO; 0.8 mol/L HNO;
3mL 0.8 mol/L HNO; 2
mL 1mol/L HC ,1 mL HC

3mL 4mol/L HNOs Re 7mL Telon

, , HNO3; ,
; Re
, NTIMS Re
Re 5mL 8 mol/L HNO;
Re, , 2mL 0.8

mol/L HNO;3 , Re
1.4
Re- Os ,
Re Os )
0.02%
1.4.1
30 min
, 2min
Os 1pg
, Re 8pg
1.4.2
Re (7.9ev) O0Os(8.7¢eV)
, Re Os
1.4.2.1
Re
, 0.8A ,
1.2A, 1min ,
4u L )
1A
1.4.2.2
Os
(H,0Bre) HBr
, 0.8A , 1.2
A, 1 min HBr ,
1x10 ° Pa
150 mA/ min
H,ORBrg Os,
( 1500 mA) ,
2
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3uL , 187 Ra 185 e ,
0.8A 1.2A, B'Re
1 min , ,
1.4.3 Os Os 0.1 ng
Os 0s0; . ®0g0s , 0.05% Os
1x10°° Pa : 1.4.4 Re
Os 003 5 Os
x10"° Pa : ¥ Rel " Re 0. 003 %
200 mA/ min , 1750 mA Re
60 mA/ min ,
(1°0s%0;) - ,
238 ) ) 2
HL P , 1995
) HL P
1900 mA 0.1 Re- Os
ng , 20 30 ,
mv, 2h ,
*¥’0s 1 1
1 NTIMS HP Re Os
Table 1 The results of isotope determination for HLP usng NTIMS
_wRe/Ugg  w(Re/UggH _w(Os)/(nga w09/ (ng-g" t/ Ma
No. No. found o) found g found a found g found o)
1 101 286.582 18 180.134 11 0.00 0.20 666. 22 0.17 221.587 58
2 12 283.312 20 178.078 13 0.91 0.22 659.35 0.17 221.833 60
3 9 283. 258 22 178.044 19 2.00 0.09 654.97 0.12 220. 405 42
4 86 285.213 33 179.274 21 1.95 0.14 659.28 0.15 220.335 58
5 122 284.531 32 178.845 20 2.23 0.10 659. 87 0.16 221.057 58
6 144 284.923 41 179.091 26 6.73 0.16 659. 90 0.11 220.763 49
7 156 285.210 58 179.272 36 0.61 0.25 660. 80 0.12 220. 844 60
8 168  283.184 14 177.998 9 1.67 0.94 658.01 0.14 221.483 50
9 177 282.601 34 177.632 21 0.62 0.06 656. 69 0.09 221.496 41
10 195  280.773 44 176.482 27 9.86 0.82 652. 37 0.49 221.470 17
11 208 283.960 37 178.486 23 1.59 0.22 659. 71 0.17 221.448 64
12 49 282.898 29 177.818 18 8.76 0.70 654.74 0.44 220.610 15
13 60 282.673 60 177.677 38 0.98 0.05 657.79 0.09 221.808 57
14 156  284.637 29 178.911 18 0.92 0.14 663.17 0.13 222.080 50
15 168 283.764 46 178.363 29 0.97 0.07 660. 04 0.12 221.712 52
16 195  285.716 46 179.590 29 1.00 0.07 663. 47 0.09 221.342 46
17 208  280.550 24 176.343 15 3.09 0.14 651.22 0.17 221.256 61
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4 :Carius
, 221.27 Ma
87Re (1.666 ,
x 10" 1)/ a® (average age)  221.27
+0.50 Ma, Re 283.71+1.544 g/ g, ouo
870s 657.95+4.74 ng/ g ,95 % R P 1 A4 y
. emq  FESEM T
221. 3 + 0. 3 Ma, T e
, N 34
(median age) 221. 34 Ma, (mean o M
abolute deviation) 0.12Ma =
187 o E‘; 850 /ﬁ( \221.2? Na
(0.2%) , st -
0.03 % we s 2D 282 284 s 2 30
TRe .g!
' (10 12 ) w(TRe}(ug-g™)
1 1 1
Fg.1 i h |
0.3%, Os , g Unoentantyoft. e results
to age reference line
Os ,Os
¥os 3 ¥70s AIRIE HL P
187 g , 187 18 ,
Os 187Re 19 [71 ’
2
1 L
2 AIRIE H.P Re- Os
Table2 The comparion of Re Os age for HL P between thislab. and AIRIE group
() w(Re)/ (g g w(*09)/ (ng-g™ Y L
L ab. g9 g g
6 17 283.71+1.54 657.95 +4.74 221.27+0.50 221.3+0.12
AIRIE 18 19 284.4+2.35 659.4+5.2 221.0+1.0 221.3+0.24
2 17 NTIMS , HLP
221.4 3.0 Ma, Re
282.2+4.1pd g, ¥70s 657.0+6.1
2.1 ng/g NTIMS 0.00x %
Carius , 0.0x %, ICPMS(Poems) 1% ,
, Os NTIMS
, ICPMS ,
, NTIMS
2.3
Re 20 pg,Os 7pg,
2.2 NTIMS ICPMS Re- Os Re Os ,
ICPM S(Poems, TIA ) Re Os
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Precise Re-Os Dating for Molybdenite by ID-NTIMS
with Carius Tube Sample Preparation

DU An~dao', ZHAO Dun-min?, WANG Shu-xian®,

SUN De-zhong', LIU Dun-vyi?
(1. National research center of Geoanalysis, Beijing 100037, China;
2. Institute of geology , CAGS, Beijing 100037, China)

Abgtract : A precise Re-Os dating method for molybdenite by ID-N TIM Swith Carius tube sample preparation
was presented in this pgper. The sample was digested with mixed ikes and reverse agua regia in a Carius
tubeat 230 . Os was purified usng norma digtillation and micro-ditillation. And Re was purified usng
acetone extraction and anion exchange chromatography. Isotope ratios were determined by NTIMS. The
method has been goplied to Re-Os age determination in a standard reference molybdenite HL P powder.
Seventeen samplesfrom twelve bottles were analyzed over a period of sx months. The average Re Os age of
this standard reference molybdenite sample analyzed by this method was 221. 3 = 0. 3 Ma with 95%
confidence limit. The median age with mean absol ute deviation was 221.34 = 0.12 Ma. The result from this
method isin agreement with that from AIRIE group of Colorado Universty USA.

Key words: Carius tube; rhenium; osmium; molybdenite; micro-digtillation
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