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D eterm nation of Trace Ruthenium and O snium n Geocheam ical
Samples by Inductively Coupled PlagnaiM ass Spectranetry with
D igtillation Separation
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Abstract: An inductively coupled plasnamass gectrometric ( ICPMS) method for detemination of trace
ruthenium and osnium in geochemical ssmpleswith distillation separation was established The elimination of the
interferenceson ICPM S measuramentswere studied through the experiments Sampleswere decomposed with
Na O, fuson method and the meltswere disolved with acid ®lution KM O, + K, SO, +NaClwere added © the
sanple olution as an oxidant and 20 mL 5% hydrazine hydrate was slected as an aborbent Trace ruthenium
and osniun in the smple lution were sparated by distillation fran matrix and detemined by ICPMS
Distillation conditions, such as temperature, tme, oxidant and absrbent were tested and optimized The
detection Iimitsof the method were 0. 020 ng/g for Ru and 0 015 ng/g for Os Recoveries of the method were
94 0% 102 7% for Ru and 96 0% 102 4% for Oswith precison of 4 72% 9 58% RID (n =12) for
both elanents The reliability of the method has been tested by detemination of trace Ru and Os in National
Standard Reference materials and the reaults are in agreamentwith the certified values
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4 R
, pg/g 12
ng/g : , Ru Os 1 00 mg/mL (
, )
, Cd TI 10u g/L,
[1-8]
e -4 Ru Os - 50 glL (H:N, - H,0),
(ICP- M)t 1! ICP-MS
,IcP-MS HCI N&OH H, 0, , Na O, N&Cl
) K. SO, KMmO, H, N, - H,O Na&BiO; NaBIO;
PO,
, : ( 18 2MQ - an)
) 13
10 00 g 100 mL ,
4 5 NaO,, , NaO,,
OO, RWO, 700 30 min, ,
, 20 gNeOH 500
15 min, , Ng O,
, - , 20 gNaoO,, 700
' 20 min, ,
500 mL , 200 mL ,
0D, 1 , 1000 mL
, [19] 1 ! 5 2 9
(18] ! K, SO,, 9mol/L H, 0O,
, - ICP-MS ’ 20 mL
50 g/L Ru Os
- ICP-MS
, Ru Os , H, O,
' Os 120 mL 9 mol/L H, D, 10 mL KM O,
AsOs Hg, ’ 10mL 20 gL NaCl | 3,
1 , 120 ,
11 _ 3 min, :
X Series ( Themo , , 1mL HCl,
) 1 50 mL , ICP-MS Ru
1 Os 3
Table 1l Operating paranetersof ICPM S 14
005550250 500ng Ru Os
RF 1250W Q7mm 50 mL : 1mL HCI,
<5W , Ru
Eﬁg ?ggt;g:: o Os 00010101050 10 OM g/L
(A7) Q 76L /min 50 “Ru™cd Fos ™I
1 0mm 10ms/
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2 NeOH H, 0O, ( ) HBr HCI -
21 - AsO; 450 g/L NaCN
0$" /108" 1 00 V, ICP-MS Ru Os ,
RU"/RU" 14V , , Ne&OH AsO, 450 g/L NaSON
14V Ru Os ) ICP-MS Ru
Ru Os Os , H,O0, HBr
, KMnO, - NaCl PO, - NeB1O; - NaCl Ru Os ,  HCI-
NeBiO; - KMNO, - NaB1O; - NaCl KD, - NaB 1O, - Ru Os
- NeCl ) ) ICP-MS
Ru Os , )
, Ru
, KMO, - K, SOg - NaCl Os
, Ru Os s H,O H,N,- H,O NH4+ CI , ICP-MS
Ru Os Cr RuOs Ru Os :
: SOy /900 Ru Os
201V, Ru Os , 222
oy Sory Ru Os
KMo, - NaCl , HCI Cl,
,0s ; , Ru
PO, Na&BIO, Ru Os Os Ru Os 500 ng
Ru Os ,  N&B0; ) , 50 g/L
, Br, Ru Os 1
, ICP-MS Ru Os , 15 mL 50 g/L
, 500 ng Ru Os , 20 mL
3 , 50 g/L
ICP-MS ,
' 5 ' 120
KMo, - K, SO - NaCl Ru Os
2
Table 2 Blank values corregponding to different kinds 60 l l l 1
. 10 15 20 25 30 35
of oxidants Vyon/mL
wg/(ng- g %)
Ru Os 1
KM O, - NCl 0 06 004 Fig 1 The effect of hydrazine hydrate dosage on Ru and
PO, - NaB 105 - NeCl Q032 0 016 O's recoveries
Ne&Bi03 - KM, - NaB 103 - NeCl Q 065 Q 029
KD, - N8B 103 - NCl Q 018 Q 009 23
KMmO, - K,S0g - N&Cl Q 007 Q 005 Ru Os
,Ru Os
22 ; ,Fe Re Cr S Te
221 Ru Os , ICP-MS
Ru Os , RuOs Ru Os 500 ng
’ 1000 mL ,
Ru Os Ru Os , 5min, 2 '
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110 , Ru Os ;
Os 140 ,
120
24
Ru Os
, Ru Os 500 ng
3 ,Ru 2 10 min
,Os 1 6min ,
3min Ru Os
120
X 100}
=]
b o0 ¥
= 80
=
60F
40 . . . . ,
100 110 120 130 140 150 160
WwE 0/C
2
Fig 2 The effect of distillation tenperature on Ru and
Os recoveries
110
—+Ru
-+ 0Os

t/min

Fig 3 The effect of distillation time on Ru and O's recoveries

25 ICP-MS Ru Os

H,N,- H,O NH, CI"

, ICP-MS ,
cl, HCI
Ru Os 50ng 50 mL ,
20 mL 50 g/L , HCI
Ru Os ,HCI 5mL
, CI 1 2mol/L ,
Ru Os
ICP-MS
, Ru Os

86 Sr;LG O 102 RU

106 YblGO 176 LulS O 176 Hfle O 192 OS
102 Pd 102 RU 192 Pt 192 OS ,
Sr Yb Lu Hf Pt Pd

10004 g 100 ngRu 100 ngOs,

, 195 Pt 105 Pd 86 Sr 106 Yb 176Lu
176Hf , 101 RU 102Ru 189 OS
20505 Sr Yb Lu Hf Pt Pd

, Ru Os )

102 RU 1QZOS
26
ICP-MS
, 12 ( 10 g
) : 3 (3s)
5, (Lp) 3
3
Table 3 Detection limitsof the method
wg/(ng- g%
Lo/ (ng- g™ %)

Ru Q 0059 Q 0013 Q 020

Os 0 0035 0 0010 0 015
27

@BW 07288
@BW 07290 BW 07291 BW 07294 BW 07101
10 0 g, Ru Os ,
4 , Ru Os
,Ru 94 0% ,0s
96 0%
4

Table 4 Recovery test of the method

wg / wg /
(ng gy me/Mg  (ng g} me/ng RI%

@BW 07288 005 Q50 0 097 Q 47 940
@BW 07290 14 8 150 302 154 102 7
Ru @BW 07291 25 25 4 95 245 98 0
@BW 07294 Q 66 50 117 51 102 0
GBW 07101 100 100 19 72 97. 2 97. 0
@BW 07288 005 Q50 0 101 a51 1020
@BW 07290 96 100 194 98 98 0
0s BW 07291 24 25 4 96 256 1024
@BW 07294 0 64 50 112 438 9 0
@W 07101 60 50 10 97 49 7 9 4
28

@BW 07288 GBW 07290 12
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, 5 (RD) photometric detemination of trace ruthenium ()
4 72% 9 58% based on catalytic effect of ruthenium () on oxidation
of acid chrome blue K by potassium bramate [ J].
M etallurgical Analysis, 2007,27(7): 13 - 19

5 [3] . FCF
Table 5 Precision and accuracy testsof the method [J]. 2007, 26(2): 60 - 62
wg/(ng- g°*) [4] : « , , : -
RD /% (3] ’
Ru 0 050 0 050 Q0044 880 2006,25(2): 10 - 12
BW 07288 (5 Q 050 0 048 Q0046 958 [5] , , , : B
J].
aw oo " 14 80 14 66 a7 49 : 202,35 (8) 384 - 386 [J]
Os 9 60 953 Q45 472 ' '
[6] ; , . 0)
[J]
3 ,2002, 30 (4) : 443 - 446
[7] , , : .
5 , , [J]. ,2001, 29 (12) : 1437
6 , - 1439
[8] , , )
6 - [J1
. . ,1999, 18 (4) : 288 - 290
Table 6 Analytical resultsof Ru and Os in samples (9] ’ ’ . i
wg/(ng g°*) [J]. ,1994, 15(4) : 35 - 38
[10] , , \ ,
Ru Q 051+Q 006 Q05 [J] ,
BW 07288 Os Q 049 £Q 007 Q05 1995, 14(3) : 208 - 212
Ru 14 96 +Q 60 148 [11] , EbiharaM.
W 07290 0s 9 3540 51 a6 [J]. 2005, 24
Ru 2500 15 25 (3):167 - 170
BW 07291 Os 2 27+0 15 24 [12] , , .
Ru 06440 05 066 [J]. ,2000, 28(8) : 1010 - 1012
BW 07294 Os Q 63+0Q 06 Q 64 [13] , , : : -
Ru 249+Q 75 2
Os 25 840 82 26 : [J]. , 2001,
20(3):191 - 194
4 [14] , , Brugmann G
) [J]
,2001,17(2): 325 - 331
[15] , .
, Re Os [J].
s ) , 2004, 25 ( ):181 - 182
, ; [16] : : . ,
’ [J]. , 2006, 35(6) : 667 - 674
’ t 7] : : C :
[J]. , 2007, 26
5 (2):113- 116
[1] , .Ru( ) - - [18] , . [M].
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