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Flotation Separation of Osmium( [V ) in Complex Metal Matrix with

Stannous Chloride-Cetyltrimetheylammonivm Bromide System

in the Presence of Sodinm Chloride

GAO Yun-tao, YANG Hong, SHI Run-ju, XIANG Peng-zhi
( School of Chemistry and Bio-Science, Yunnan Nationalities University, Kunming 650031, China )

Abstract: The flotation behaviors of osmium( IV ) from stannous chloride-cetyltrimetheylammonium bromide-

water system in the presence of sodium chloride were studied. The results show that under the optimized condi-

tions osmium ( IV ) can be separated in this system. The floatation yield of osmium ( IV ) is in the rang of 95.2%
~98.0% . Recoveries of the method are 94.0% ~98.5% with precision of 2. 1% ~7.7% RSD (n =5 ). The
results also show that the other precious metals such as Pt( IV ), Pd( 11 ), Ru( IV ), Au( 1 ), etc. can be sepa-

rated together with osmium ( [V ). The method has been applied to the separation of osmium in practical samples

and the results are in agreement with recommended values provided by other methods.

Key words: osmium; liquid-solid flotation separation; stannous chloride; cetyltrimetheylammonium bromide

SR A N A ity PP A A 62 5 < e AR
BRI EE B P R BRI
SERIE G B TR R 050, 28 B MERRR L 75
TR 4 DAL e R 1 2OR B R o AR SR ARGE T —
FhBE TR I IR E 2y B 15, 565 i
FRF L 73 88 S IR 72 B AR LG A A A L
VR BRI O R IR BB, T ELd B AT AR
SR A S AR AR 1R

I Fm HEE: 2005-12-02; 81T HHE: 2006-04-23

TETEREHLH A P A 258 TIERRRE T 5
B R F( 17 .SnCly %5 )T 4 B B 1 19 45
PE,SZEIL T PA T I A R P A R R A
AL LK R, 7F— & & NaCl /77 F,0s 5
SnCl1, JE 2% B B 1, v] 5 BH B8 2 1 36 1 570 oS
F i = LSk CTMAC )BS85, 1%
TR A I B A T ¥ AT AV — 5 9 A T B
TPk, ARKEIIR SR & AR, T SE 8 T

TEBEN: BaW( 1962 -), 9, R RN, BIZSZ, N2 8 755 . E-mail : yuntaogao@ sohu. com,

— 246 —

All rights reserved. http://www.ykcs.ac.cn



$3

1o 2 VA AL E T AR — 7 bedt = W IR SR R 2R T2 18 00 1 S 2 2 S A v

525 4%

Os SRR GBI ER TR . 5Bk
Fo, ik BT, 125 BEORAR, B T 050, 28X
XMHEEA GG E G T 0s M52 A5 KRR
BIRILKM D

1 SEEEs
1.1 %525

7200 FA] UL 4366 BE TR T e AT B A
FRAT Do

Os( IV PRUE R ( RIS & @5 it ).
100.0 mg/1{ 0.6 mol/L HCl 4+ & );Zn.Cd .Co . Al
Cu .Ni Mn . Fe .Ca 1 Mg 454 J& 25+ AR R T Mk
JEY 4 50. 0 mg/L.

1.0 x10 7 mol/L. CTMAC ¥#§;0. 5 mol/ L SnCL, #%¥
(2.4 mol/L HCl 415 );NaCl [EHA,

JIT RG34 R A A i, 7K R S 1 Ae B4l k
1.2 SESSJk

T 25 mL L& H, 4350 imA 50. 0 ug
Os( IV ARifEVE# .0. 4 mL 0.5 mol/L SnClL, ¥ .
2.0 mL 1.2 mol/L HCI,60 °C /K¥#H i 20 min ., %
HEMA 1.0 mL 1.0 x 10 2 mol/L CTMAC A .
FRE 2 10 mL, 58 250w =F I 1.0 g [l
NaCl, 753 9R % , 8 21, 88 2 87K A1, BCER 7K AH
SRS B A TTTE B A7 I I o L Pl 2 B
TR, TR RCE ),

Os( IV )BJISEFH Ce* ™ - A’ IR R B f128 006
WREEE N 2B TIRARP &SR T &8
LB B 45 B PO IRC ICP — AES )illAE .

2 #giRkSihe
2.1 HCI #eERIREm

5 Os( IV ) 50. 0 pg, 205K 5 HCI
WIEXT Os( IV ) IF LRI, 45 R R, Pk R
Bt HC1 ¥ B 38 i 3% K. HCl ¥ 25 0. 06 ~
0.5 mol/L, %1% F i iy HARAE . 60 °C 7K ¥ Jin 4
20 minJi,0s( IV )JFER E=98.3% ., AL kSR
0.24 mol/L HCI,
2.2 SnCL#RVE BomBrunt [l iy 55 0m

SnCL R EEXT Os( IV )IF 2R 5% M WL 1.
BRI L, JC SnCL A7 AERT, Os( IV )7 3% 4K ; SnCl,
HePERG AN, 77 8 R K. SnCL ¥ FE R 0. 12 mol/L,
Os( IV 7Pk B K (R T 0.2 mol/L, 77k
R T B, X AT BEJE W ) SnCL 5 Os( IV ) -
SEBIRA G e S A RN PSR
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Fig.1 Effect of SnCl, concentration on floation yield of Os( V)
m( 0s)=50.0 pg; ol CTMAC ) =1.0 x 10 ~> mol/L;
m( NaCl) =1.0 g; SAFH 10.0 mL,

SCER R, EIR T Os( IV )R IFZEREUR, A
FEF Os( IV O RYPEPE > A S2 68 1 A )y 2 42
PEOs( IV )5 SnCL BRI . [ 2 S5 R RHIF LR
60 °C 7K N A [8] X 77 5 R A 52 0 . H AT L,
HIA SnCL W AR Z M 20 min, Os( IV ) 7R L%
E=97.5% , W Os( IV )E 9 e i 7 . ARSIk
$:0.12 mol/L SnClZ?’ﬁ*“{TQﬁO C/RKBINF 20 mins
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Fig.2 Effect of heating time on floation yield of Os( IV )

2.3 CTMAC ¥RENIEM0

SCEGHEA, TR E R A CTMAC FH & A9 14 fin ifij
WA, AR Z G CTMAC FE7ERF, Os( IV ) IF ik % 4%
VLT 0;CTMAC FHEAE] 1.0 x 107 mol/L,0s( IV)
Pt VT s ARSI N CTMAC FH &, PRk B R
g ARSI CTMAC 1.0 x 10 ~° mol/L,
2.4 NaCl H&/580

NaCl FH X V7 36 252 0 (1 25 R B, AR A
NaCl, UTIEMTHIAR 2D, 0s( IV )IF IR T 21. 0% ;
RitiF NaCl FHEIGIN, 7R T 5 . NaCl &5 3]
80 g/L,0s( IV )8 5¢ 4 1% 1k ; e gk S 38 i, 77 ik
RARFEAAL . ARSI HERE NaCl I 100 ¢/Lo

LG LA bk B S5 F, LB XS 10 ~ 100 pg
Os( IV )HJIFEZR K 95.2% ~98.0% , 7 0s( IV )
9 Rk
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Bl & e, AR iR T s . 321 45 Rk
B, i nl SE TR 4B Os( IV ), K WAk Ak 4
JBILT AR R, 548 P IV ) Pd( ) Au( M) Ru
(V)BT RBGE B VR, PRIy vk il K B4R
4@ Os, [l Pt.Pd  Au Ru AT 954355

H#1 A TAMRERR DRI T8

Table 1 ~ Separation of metal ions in synthetic sample
| ™R k|| 2R mYRE
BT s ps P BT gpam pwe %

0Os(V) 20.0 19.5 97.5 Zo( ) 1000.0 11.2 1.12
P{IV) 20.0 19.7 98.5 Col ) 1000.0 6.1 0.61
PACITI) 20.0 19.6 98.0 Ni( ) 1000.0 4.2 0.42
Au(II) 20.0 19.6 98.0 AICIT)  1000.0 0.0 0.0
Ru(IV) 20.0 19.3 96.5 Mn( ) 1000.0 0.0 0.0
Cul 1) 1000.0 13.4 1.34 Ca( ) 1000.0 0.0 0.0
Cd( ) 1000.0 17.6 1.76 || Mg I ) 1000.0 0.0 0.0

@ KA ICP — AES ¥E5E .

3.2 HPRRED Os ks LS

HEFAFREL 5. 0 ¢ B HEET 50 mL EH R, 7F
650 ~750 C IR ke 1 h, R EERESRFE A 400
mL BEAR A 50 mL /K T Hubie b i i
2 h,ZZZIET, A 10 mL ¥ HCLEE HNO, =¥, H
25 mL 2.4 mol/L HCI %%, =B Bb it <} 1 38
BR LRI, PSR UE G T 100 mL BapfrhzE 2k
T A & 0s( V) (20 ~ 100 wg ), 5 mL 0. 24
mol/L HCl ¥ M5 , 25 2 10. 0 mL, #4755 250 Wil
S He S A TR A SR MR 2.

2 EBAE BRI

Table 2 Recovery test of management samples

) m( Os )/ pg [#] i %
B - o
AR EE R/%
e B R 50.0 47.0 94.0
IRVE T HLRE 50.0 49.0 98.0

3.3 FBRkER

HERFREN 1.0 ¢ 524 @ bE0 T 50 mL B,
YBIANA 10 g Na,CO, F1 MgO JRAKEH] RS, 135,
A 48 FHE 2 550 °C , fEHR30 min, B,
BHGHH RERIGETEE A 100 mL BRI, IIA20 o
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Na, 0, , 1R %], 7E 700 °C 15 f 100 min, BB R 5, H
5 mL 0.24 mol/L HCl #4752 43w} v #e5
T TR . 723 S5 IR, FRThR v 22
(RSD )M 2.1% ~7.7% ,IME - SHAEFTT .

#3 gbakEab OsC IV sy "
Table 3 Separation of Os( IV ) in practical samples

) w( 0s )/10 72
b - —— RSD/%
A3 UK E x et
, 0.155 0.173 0.161
PGM #5471 0.185 0.183 0.171  0.161 7.7
v~ 0.159 0.150 0.154
PGM K54 2 0.156 0.154 0.155 0.173 2.1
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