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Abstract; Distillation is a simple method for separating Os from the sample matrix. However, complicated
apparatus and heavy cleaning work have been the major limitation to its application. In this paper, the Carius tube
direct distillation apparatus was improved and simplified by using latex dripper to replace the silicone tube and glass
end cap and an electric steamer to replace the electric jacket. The distillation time, dilution factor and volume of
the trap solution were optimized. After the improvements, the heating rate, stability and simplicity of the apparatus

were improved, the cleaning work was reduced significantly to obtain a lower blank level, and large batches of

WFS B 2012 —03 —07; 355 AER: 2012 —04 — 11

EE€WHE: HRARBFELTHE (40972070) 5 H [ b F Rl Be AR L 45 2535 H (2011C8J01) 5 H K HRR 4
A H (40730419)

EEEN : IR B0 A, WA A kb2 R B ER b 24058 . E-mail: limit711@ 163. com,

BIHAEE: B, 55, FZ NS Re-0s Al FIRALATFFT . E-mail: andaodu@ 163. com,

— 413 —



3 aw o I K

2012
http: // www. ykes. ac. cn &

samples can be treated in a relatively small working space. The experimental results indicate that the Os recovery of
this method ranges from 86. 7% to 95.2% . After being distilled for 2 h, Os recovery of the Carius tube direct
distillation was about 41% higher than that of the traditional distilling flask method. For different samples and
testing instruments, corresponding distilling conditions can be chose to shorten the treating time and enhance the
signal intensity. The dating results obtained from molybdenite reference materials GBW 04436 (JDC) and GBW
04435 (HLP) were (139.5 +1.9) Ma - (142.0+2.1) Ma (n=5) and (220 +£3.3) Ma - (223.0+3.2) Ma
(n=2), respectively, in good agreement with certified values of (139.6 +3. 8) Ma for GBW 04436 and (221.4
+5.6) Ma for GBW 04435. This method was applied as a routine method for Os separation.
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Fig. 1 The setting drawing of the direct distillation in Carius tube
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Fig.2 The recovery of Os with the air-flow rate and the time
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Table 1 The distillation recovery of Os and relative counting ratio

between 0s and '*Ir under different air flow rate

AR R R/ % HX TR
o/(mL+min™") 40 min 60 min 100 min 120 min '"0s/'”Ir
8 63.3 86.7 96.9 98.6 15.0
16 79.4 95.2 99.2 99.8 14.4
28 80.1 93.6 99.2 99.9 15.9
40 84.1 92.2 97.5 99.0 15.5
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Table 2 The optimal conditions for the direct distillation of Os

PRI AR 25 5 R E B Os B 2K /N, X T
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Table 3 The comparison of Os recovery with Carius tube method and distillation flask method

Wi W W i 5 ZEBI R HIFTER ' 05/ Ir
—— S el W SR v P i .J ]
V/mL V/mL h/cem t/min e RSD/%
Carius &% 5 5 7 4 90 24.0 1.5
S 95 p ) 4 30 23.8 3.8
ARl 90 14.1 2.6
3 bE I EAR R I 4 o5k

2011 427 H & 10 JJB1fE], 2k H] Carius 48 H %
ZEI ,ICP - MS il 2 100 mg bR Y i GBW 04436
(JDC) F1 100 mg brUEYI i GBW 04435 (HLP) , 45
W4, 5 YCHATINE GBW 04436 (JDC) , BEAAE %
H7(139.5+1.9) Ma~ (142.0 £2.1) Ma;2 FAT
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AN B N — 3K

F 4 PLEEFEWRICP - MS JEME Bk - ¥R A7 s ol 9
GBW 04435 (HLP) il GBW 04436 (JDC)

Table 4  Analytical results of Re and Os in 100 mg reference

materials GBW 04435 ( HLP) and GBW 04436

(JDC) using Carius tube direct distillation

PR R wy/(pg - g™") B4R

Y Re Os 1/Ma
17.25£0.06 25.23 £0.20 139.5+1.9
17.10 £0.14 25.16 +0.23 140.3 2.1

FEAHE CBW 04436 * * *
o 17.21 £0.05 25.44+0.23 141.0+2.0
(HLP) 17.04 £0.07 25.50 £0.23 142.0+2. 1
17.05 £0.09 24.99 £0.22 139.8 +2. 1
JHEFIH GBW 04435 271.10.7 634.19£5.6 223.03.2

(JDC) 277.2+1.6 641.0+5.3 220.5+3.3
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