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Fig. 1 (a) Direct distillation device and (b) conventional distillation device
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Table 2 Recovery rate of Os under the different temperature and time of the absorption liquid
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Table 3  Recovery rate of Os under the different temperature and absorption liquid volume during micro-distillation process
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0s -8 70°C 36148 45105 0.8014
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[ET g

— 443 —



" E= I [
e http; // www. ykes. ac. cn 2018 4
ool @ W oo [ (b) EmmRm M (o) kBt -
R 3N
_80f _80f EIENT
vy 70 F vy 70 F g
%ﬁ 60 - %S 60 g
Csof O 50l
40+ 40
55 60 65 70 75 80 85 90 95 100 5 10 15 20 80 8 90 95 100 105
WA (C) SRR R MO AR AR (uL) Os[al I & (%)
Bl 2 ARIZEREIET Os ImificE

Fig.2  Recovery rate of Os under the different

volume, and (c) time

7% TRAIE T IR AL SR
2.4 PEARINRIN; Os MR

N T BRI I AR /NG Os [ 1
IR 4 A/ g/ NS SRR R IR
PR EHCT R R IRIHUR (e SR 1 QORI
JAC1S WL SRR W WAL, BT L 2 40 91 AR 4k 2
TR, Zod B s R O 80°C . f I it
TR TRI A 4 h (Rl (R e 22 8 X R - 47) 1F
X EE TR B A SR IR Os /Y 2k
Lo

FetEIRLL A (4) L (5) 7 B R s i
e P R AR R SR 4 R AR it P R X T R
(y) MENTRTHEER G (e) , b n ARMIER
fTa]

1y 2208 1A ()
7< ) mlr‘i‘l‘%ﬁ((n) (4)
_ ¢ TosibH,
=2 T g )
FEdh Os [EICE (o) THEALIT
w:yi—”)xm% (6)

4 DRI Os IlBeA 5

micro-distillation conditions; (a) reaction temperature, (b) absorption liquid

HRAEAZ(4) L (5) F(6) THHF Y Os [
INCERHE DL 22 4, Os [0l IS0 3R I 5 2% 1 2 I B[] )
AN 2¢ FR o TEH SRR R/ N Os 1y [R1fi
R, UZEIE 4 h FES TR 0.9157 B & T
223 AT A SRR BB, R TR
B S I R TR AR AN AT RESE 2 — 3 (2R
FI 5 i 045 W TR 22 K A — o T B L Ui B
THEEHRRICE RS Os H—E MK, Zid 1 h
TR )G , Os [AISCR I iy ] 34 51 94. 8% , F4:3d 3 h
TR, Os [nl IR 5 @ 3 m 7 5. 1%, w] DL i B
0s0, 177 A F B P AEMR RIS — A~/ N o

Bl JE 558 T 4047508 2 h 14 h J5 Os Byl
[t a0 (1) L (2) FN(3) 7H ], 2B AN
A ATRIR MR o WA FE S 1 Os 1S3 43531 Sy
79.5% F180.7% , A TC 25 5| o FETZEMBIHT 2 h
H, K2 80% 1) Os © 2l i 8 18 & FE 4lifb , 1y Bt
R R B[R] ) 3 Rt B R Os [l IS4 FH #0708
R, 7243 M SE PR RE s, % F Os S IR AORE &
PRI R BEE N 4 b, DUEIERE S Os AT fig
Z M AE AL, TN T Os 7 5 A58 w8 P AR o, B TR 1R
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FE i 247 TR ] 20s %k (cps) e 8 (eps) 1%20s/"% Ir 52 {H Os ISR (% )
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Study on the Conditions for Enrichment and Purification of Os by Micro-
distillation and Its Application in NTIMS Measurements

LI Xin-wei'” | YANG Xian-de’ , LI Chao'** , ZHOU Li-min'*, ZHAO Hong"*
(1. National Research Center for Geoanalysis, Beijing 100037, China;
2. Key Laboratory of Re-Os Isotope Geochemistry, Chinese Academy of Geological Sciences, Beijing 100037,
China;
3. China University of Geosciences ( Wuhan) , Wuhan 430074, China)

HIGHLIGHTS

(1) Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) is used as the measurement method and Ir as the
internal standard to measure and monitor the intensity of the Os signal.

(2) Compared with previous studies, the Os recovery increased 10% - 25% after optimizing the Os micro-
distillation experimental conditions.

(3) The optimum experimental conditions of micro-distillation can meet the Negative Thermal Ionization Mass
Spectrometry ( NTIMS) measurement requirements for pg level geological samples, and greatly improves the

experimental efficiency.

ABSTRACT

BACKGROUND: Micro-distillation is an important chemical pretreatment technology for the enrichment and
purification of Os. It is particularly important to improve Os recovery by optimizing the micro-distillation
experimental conditions to ensure the accurate measurement of Os by NTIMS. The micro-distillation temperature ,
absorbing solution volume, and reaction time have significant influence on the recovery of Os. However, the
optimum experimental conditions for micro-distillation are not clear, thus resulting in unstable Os recovery,
affecting NTIMS measurement accuracy, and easily resulting in increased Re-Os dating error.

OBJECTIVES: To evaluate the influence of different experimental conditions on the yield of Os during the micro-
distillation for improving the recovery of Os, ensuring the intensity and stability of the Os measurement signal by
NTIMS.

METHODS; A self-made Os-containing solution was chosen as the research object and ICP-MS was used as the
measurement method. The element Ir was used as the internal standard to monitor the Os signal, and the Os
recovery was calculated by the sample signal count.

RESULTS: The results show that the maximum recovery of Os was obtained when the HBr solution was evaporated
at 120°C for 15 min, the micro-distillation temperature was 80°C , the HBr absorption solution was 15 pL, and the
micro-distillation reaction time was 2 h. The Os recoveries were 80% — 90% under the optimum experimental
condition.

CONCLUSIONS: Os recovery under the optimum micro-distillation experimental conditions satisfies the
measurement requirements of NTIMS, especially for pg level geological samples. It also increases the Os signal

intensity and improves the efficiency of experiments.

KEY WORDS: Negative Thermal lonization Mass Spectrometry; optimum experimental conditions of micro-

distillation ; recovery of Os; enrichment and purification of Os
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