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Table 1  Measurement conditions of X-series ICP-MS instrument
e 2 BOE(H ke 2 BEAH
TR AL 1.0 mm HWOA(ES)WE  0.81 L/min
IR LA 0.7 mm FHA(EA) W 0.94 L/min
N TRIES 1250 W e Bev
U ipiks 0.5W R 1 ms
ZAL AR T 0.2 mL/min HEA[A] 16 ms
RHACED MR 16 L/min A 100
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4 659 +14 ng/g,Re — Os 454 221.3 £5.6 Ma;
GBWO04436 (1) Re 24 17.39 £0.32 pg/g,"” Os
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A it 1) AR 2 : DA S 17518 5388 K
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ﬁﬁ%/ﬁ, THREFEAR ., A [R]BR B W O
BTOs/ P Ik X U AE (36 2) BOHAR R (1) %
BF g PR B W AR ™ Os/ ™ T ARG HE A 43 3] °F
YIRRE27.2% F1 27. 6% , 22 5 558708 AR IR W AL T
(" Os/ " A ) HEAEL A I e S, O 34.2% o fie)mi—
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Fig. 1 Effects of absorption liquid storage duration, acidity and

temperature on the signal intensity of Os
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BURIZL, UL U OsO, R KB Z "™ 0s/ ™ Ir
FEXS ECELBR L EALR , (HAS R SE IR R A R AR AR A
VLR R R IF AL T2 Os 55 FEAR A ME— st A
AT AE A E AR R

B2 W WO AEAS [l e I )L R DS R I 2R 1R R I
7 0/" I KRG
%7 0s/"*Ir ratios of absorption liquids stored in different

Table 2

duration, acidity and temperature conditions

5%
i WBORIREE  CERE 0/ Ir
e TR B[R] 7 T e

(R) e(H")/(mol/L) (C)  HIXHHAHY (%)®
JDC -1 30 5.85 -18 18.0 11.7
JDC -2 30 5.85 4 10.7 47.5
JDC -3 30 5.85 25 9.9 47.3
JDC -4 30 3.83 -18 16.8 10.7
JDC -5 30 3.83 4 12.5 33.4
JDC -6 30 3.83 25 7.6 55.1
JDC -7 30 0.70 -18 12.7 24.7
JDC -8 30 0.70 4 6.3 62.5
JDC -9 30 0.70 25 6.4 68.6
JDC -10 20 5.50 -18 18.2 11.0
JDC -11 20 5.50 4 14.8 27.4
JDC -12 20 5.50 25 12.9 36.9
JDC -13 20 3.63 -18 16.0 14.8
JDC - 14 20 3.63 4 11.8 37.2
JDC -15 20 3.63 25 13.6 27.7
JDC -16 20 0.50 -18 15.9 6.0
JDC -17 20 0.50 4 10.5 37.8
JDC -18 20 0.50 25 9.6 43.3
JDC -19 10 6.60 -18 18.2 10.6
JDC -20 10 6.60 4 15.7 23.1
JDC -21 10 6.60 25 14.3 30.0
JDC -22 10 3.78 -18 18.2 3.2
JDC -23 10 3.78 4 12.2 35.0
JDC -24 10 3.78 25 12.9 31.4
JDC -25 10 0.75 -18 16.3 3.4
JDC -26 10 0.75 4 12.1 28.4
JDC -27 10 0.75 25 11.4 32.7
JDC -28 0 6.53 -18 20.4 -
JDC -29 0 3.48 -18 18.8 -
JDC -30 0 0.68 -18 16.9 -

E: @ 'Y 0s/" I faF et (1) 559505
@ (FEWEARER = (1 - BEGH"™ 08/ I AN HLAE/0 K AH R R B
RIS Os/ " I AT HAE) x 100%

1E ICP - MS Jll 5B, HA 1% ~2% B9k s il
e 55 A0 LA e 1 T8 2 A48 B A, R A
ﬁJ\J”'Hi AR IE R AR o T OsO, 20 T AN ]
+8 it Os AARWR % KM, 705 1t B P AU AR TE
BRI IR A AR K — 53 LL 0s0, SRR, 5K
Ve I — R A GE B TR, Xl + 8 i Os 1Y
ICP - MS &2 R L +4 A1 +6 i Os 52y 50
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20 w0k Os BRI R AT 3, +8 4 Os JiT
b7 FL B R 5 B R R, 4 +4 R+ 6 £ Os B9 kL
B N 2 T 3UE 5 BRI

PRI, Os 11 7% 188 W WSOV A 28 4ok 45 K I []
J& , ATRBAFTE LT AN i R (il A0 A S8 B 1K1 Os
D, O A 0 B A ORI i
0sO ¥ R, IO Y Os 25 & A% ; QW IOk P
FIEBSr +8 4 Os BiL L +4 8¢ +6 i, KR LR
P, TERE S IS5 AL, 3 A S8 TR 0s0, S fR
IR, AR X A SRR R S 3 BUE SRR AR, BP
108/ Ir MIXF FLIEL AR, HR & FHA2 S 2O I
H Os BYSEPR &5 T R OB 5 8 1 AR SZ i F
B B WSO PR 4 I Ik, i ] BEGA IR Y Os T
BRI AR 050, J5 ZE Bl , 22 "™ 0s/ ™ Os fH, F]
FAR B A Wi rh SE PR AR A7 ™ Os 25
SIS EXT AR Os MR DAB/R #5300
Os i &,

BRI Os FRAFREE (2 3) R, 7218
TR —18°C) XM N, 4o R ZH Ui Os B IR FF
RIS 65% (5 T AL HLP — 11 3 55.0% ) , A~
[FR EE AN [R)FE TS [) %) W SO 1 DR A 2 I
20, Uk BV VRSO BE B AT 3L A i) 0sO, 1
YRR o IXAJEAE IO I 5L g v, Y VR ICE RO
5o B R i /N RR . {H 66% ~ 69% FIARAT
FRAXF N Os [ZEIR DR ) SR T 17 A\ Z& 408 &
SCEGRAS I 95% LI b [l 000 i 2 I Ol R
RWWCRAT T Z R0 SR FIFR R , ik Lo AR
ZE OsO, 5 A 2K o

FERURAE T, R KR B WSO I AR AR
ZERIARK E R BRI 4™ Os/ ™ Tr AR HE (4
& b AR WO (3R 3) o IRAERARRIHERR T
WSCR H Os & 1 X5 5 5 B (R 52 ), BRL Ok e L IR R
JFEWSCRAE"™ Os/' Ir AR HOAE | 1Y 2R Ge 1k 22 S 3iF
W1 73R A FH A A AE e R B2 WSO 1) A8 A PR i
Os 2 G PR Ho e M 2, ARG IR FE WSO ) 8 Ak
HRES, m A Os B85 5 4538 i, 0s0, 11 Eb 4] ik
A AFARI RS TR

SR CE A ) B R Y A R B R SR 1
T0s/ " Ik} FUAE AN Os fR A7 3R 5 B — A
A 2) o 5™ 0s/ I MR LA T &, BCE M
() i [ 14 o PR M SO 347 e T AT R B W MSCOARE , T %o
T Os PRAFRRIN G AH S, 1o e FE WSO AR TR R B
WSO o X FF—URGE B T 5 & A e 2 19 [ B A7
TE 15 R B W AR 1 395 T 7K A0 i A SR gl 21, 0s0,

3 W™ Os Erie '™ Os/ " Ir MR ELA

Table 3 '"Os concentration and ' 0s/' Ir values in the

absorption liquid

W6 13 i 187 O 187 ()g/
Lo GE L TOR 0stE
T . 735 N & (ng) 2 Ir

o FONUE -7 A = :
% x) CH gy - ~ (%)® Xt
(mol/L) Y SpRE® Hm®

HLP-1 30 6.30 -18 .48 1.02 68.9 18.5

HLP -2 30 6.30 25
HLP -3 30 0.73 -18
HLP -4 30 0.73 25
HLP -5 20 5.63 -18 .50 1.02 67.5 15.4
HLP -6 20 5.63 25 .32 0.42 32.1 9.9

1
1.32 0.23 17.7 5.0
1
1
1
1
HLP -7 20 0.85 -18  1.36 0.95 69.8 14.5
1
1
1
1
1

.48 0.97 65.3 14.7
.64 0.69 41.7 2.4

HLP-8 20 0.85 25 .64 0.91 55.7 7.5
HLP-9 10 5.63 -18 .07 0.71 66.2 15.8
HLP-10 10 5.63 25 .28 0.39 30.2 11.6
HLP-11 10 0.23 -18 .10 0.61 55.0 13.3
HLP-12 10 0.23 25 .66 0.64 38.8 9.4
T @ W™ Os S TS ME = FE 'S Os it x FREL S x TH
FEIR RSO A/ T 1 MR AR AR
@ W™ Os & B SThR(E AR RS 0s/1% I ST AR, ) FH i B¢
HEARHERE,
@ Os fRA7 3 = Wl Os S SEPr{E/ R U™ Os & BliE
i x100% ,
@ "8 0/ Ir AHX HoA S T 3 A A 2 BT A5 LA

w IR, 25°C

L - . 11.57
127 m (g i, 25°C

9.89

mOS/mIr*ﬁ Xﬂ‘ﬂ:

60 - 56%

30K 20, 10K
B R
Pl 2 oIl L o . AR W i3 ™ Os/'™ Ir AHOME LE AR AN

0s A7
Fig.2 "™ 0s/"Ir values and Os retention rates of high- and
liquids  stored at room

low-acidity ~ absorption

temperature
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FE R A5 G A 2, e TR B R A YR A i 10
K20 KA30 K, BAR Os A7 3450 3] XA HH R
IR WS Y T1% 57 % Fi1 46% , H. 755 2 FE Wiz 1
TS BR I 15 5 5 B ('™ Os/™ Ir # X HE (B 45
) H AT IR 3 R WS 43 3l v 22% \33% 1 110%
X ULHTERAS G OUT , +8 4 Os Bk J5 o il
R RS R, R S B S e 3 5 R
PRAFZRANGE 5 0 B I (R] (A8 fb ka3 (/] 2) iR 5%
BT, O Ao (R A 3 SR FH A i A
2.3 OsO, W IRAT 2R R I £

PR E T AP + 8 # Os i 3d J5T, EL R AT 1)
TR 38 AN 0 1 A A, 32 PR Ol — Ty TR 3 ot 1 2%
IRV K53, 0s0, H B AR 2 B Pt 2k
HAER SRR PR T e 53— 7 T, B G
SEVA WA P — METE 5% Fo A7, 1o TR P W MAC Vs 22
i PR ZIK AR T, T2 B 0 e s R A IR R, 4 % (55
SR R ARRAT, , V0 A R BT, T LA R A e B 47 ol
3.5 mol/L EHE REH . ¥ % n] LI 0s0, #
K AV VR TRLRE A% 1 T B SRRSO A vk L H
1 TR SRR R R 4l K TR A9, FL4K
FHEARWE , % Carius 55 N 1 ERBR RIS AR HLA7) B AR
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reference materials :

Study on the Causes for ICP-MS Signal Intensity Declination of Os Water
Absorption Liquid

ZHOU Li-min'”, LI Chao"*, LI Xin-wei'” , ZHAO Hong'?*, QU Wen-jun"*, DU An-dao'”
(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)

HIGHLIGHTS
(1) The volatilization and reduction of OsO, cause the decline of Inductively Coupled Plasma-Mass Spectrometry

(ICP-MS) signal, but the latter is the main reason.

(2) Keeping the absorbing liquid in high-acidity (about 3.5 mol/L) and freezing can suppress the signal decline.
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ABSTRACT

BACKGROUND: Os can be separated from the sample matrix by distillation, and the absorbing liquid can be
introduced into ICP-MS directly, which is a key step of the molybdenite Re-Os isotopic age analysis. However, the
Os signal intensity declines significantly after long time storage. According to the properties of OsO,, the possible
causes may include: 1) volatilization which reduces the Os content in the absorbing liquid, and 2) the reduction in
which Os( V) transforms to the low valence state without volatility and OsO, in the gas state decreases. Although
they can both reduce the Os being introduced into ICP-MS ultimately, the extent of their effect is not clear.
OBJECTIVES: To quantify the effects of absorbing liquid storage conditions such as duration, acidity and
temperature on the Os signal intensity, to identify the cause of this decline and to find out the methods for its
suppression.

METHODS: The experiment consists of two parts: 1) using the molybdenite Re-Os dating reference materials to
construct a different absorbing liquid storage condition series, including duration, acidity and temperature, and
measure their Os signal intensities in terms of "' Os/'” Ir relative ratios. 2) sealing the residual absorbing liquid
together with the spike and oxidizing agents within the Carius tube with sequent heating and distillation. The
*70s/" Os ratios were determined to calculate the Os content and the retention rate.

RESULTS:: After storing, the Os signal intensities of absorbing liquids decline with time from 3.2% to 68. 6% .
The longer time, the lower acidity and the higher temperature for OsO, absorbing liquid storage, the more obvious
Os signal declines. After storing at room temperature for the same time, the Os retention rate of the low-acidity
series is higher than that of the high-acidity series, but the former has a lower signal intensity than the latter. This
indicates that both volatilization and reduction contribute to the decline of Os signal intensity and are the main
factors.

CONCLUSIONS:: Freezing to —18°C can inhibit the volatilization of 0sO, , whereas increasing the acidity ( about
3.5 mol/L) can reduce OsO, reduction. The combination of the two inhibits signal attenuation, and increases the

flexibility and applicability of the distillation method.

KEY WORDS:; Re-Os isotope; distillation; ICP-MS; volatilization ; reduction
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