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Study on Extraction of Rhenium with Isoamylol and

Its Application in Geological Samples
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Abstract: Extraction process of rhenium ( VII) from the media of nitric, sulfuric and hydrochloric
acids using isoamylol was studied. Effect of types and concentrations of acids, and volume of extrac-
tion reagent on extraction yield of rhenium was discussed. The extraction mechanism of rhenium( V)
was proved to be an anion exchange reaction by UV — Vis spectra. A method for the determination of
trace rthenium in geological samples, such as pyrite, chalcopyrite, magnetite and rock, using iso-
tope dilution — inductive coupled plasma mass spectrometry was developed. This method was verified
by analyzing the international reference material (CCRMP, WPR-1) and the analysis results were in
good agreement with the value reported by Meisel and Moser. RSD(n =5) for Re content in chal-
copyrite sample was 1. 03% .
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1 SKBEEsS

1.1 XF/EIRA

Agilent 8485 44h ~ [ BLGIE(L; HUBHE A FE PGS (ICP - MS) (X SH TR 7]) 5 R
BRI (SK-1, E4EHER); Carius . —FPiR iR S E)ERE ST 2R, EAHK 20 om,
WEL3 cem, #MEL 9 em, WHFFIPHK 6 cm, NFE0.7 em, IME1 em,

B Re FFEF(E Re 61.09 ng/g, 2% HNO, 5, [HIEEE PRe 94.04% , ""Re 5.96% , FHXHIE
FFi R 185.06) ; NH,ReO, FRUEE (& Re 20 mg/L KIER) ; BRI, R, 5XEF(3-FE-1-T
BE) (thekad) ; MR, FhIR(MOS 4fi); &UK. IECk(/iral) ; BLEAb2EaR 4 EigE 25 SR L s
RAAER AT =6, L5 K AKX,

1.2 XWHZE

B R LTS . #EFEER 0. 100 mL 20 mg/L NH,ReO, HRUEEM (1. 5 mol/L HNO, A ff) F 15 mL iR
B, A1 mL RB%EE, THREESERLIRY S min, #E8, 202G, HBRSEEEIHEER
B H—3RE S, REFERTIAN 1 mL 55082, BE LaRE, 862 KERGHIEREHF, BH
2 mL 1. 5 mol/L ) HNO, 43 2 (R BEEA VA, SR/5H 8 mL 28% (LR 7140 EKHF Re( V) A [H] /K AHH
FHREFIME, BEHEN 33 mL PFA i, JETEPM ELL 120 ChidhiE+, &5 5% 19 HNO, R
FHBINLAE D, BREE 10 mL, AK/EHREE0. 100 mL 20 mg/L NH,ReO, bR 75— 3L thfa
P, 5% 9 HNO, #RE% 10 mL, T ICP - MS JJ5E Re 38)¥ . FFIZBUAR T Re HISRIE SRl
W Re (s pEL, woRAEIER,

SEBREEG Re SEIE . FRELO. 100 0~2.000 0 g By KEES LA 0. 100 0 ~2.000 0 g " Re FikEH],
KR SN Carius B, FEAIA 3 mL 12 mol/L HC1 F19 mL 16 mol/L HNO, F Carius B, 2R
JE ¥4 Carius E NI LIVKKBFEMR S, 15 min 5, HER - QA KIEHE Carius 524 HH 5 BT
FRENRIE ,, BAPIRABRIEMAEREE N, BB EATL, DMURERE, BRESE NS
W, ZEFFARE]230 C, IR 10 h, Carius BHANKFE R h, HEREAE Carius EHFTRFZIE,
FEmL B EEEN 15 mL SO R0 5 ming, | ERTEREE 33 mL PFA #E FEHWR FLL 120
CHHET, M2 ml 1.5 mol/L HNO, FFFRIE . HZ IR LI BUR RS> B AN E Re, FERHAEDL
FERBIEAITHE Re S B (FEWSCHRIS]) o

2 #R5iTiE

2.1 BARBREENZERNEAISM

TEAEE) S BE A 20 mg/L NH,ReO, BT, 5T
T HNO, . H,S0, #l HCI 3 Fh A ot B HCRI IR, 2530
WE L, ME AR, BB FRIREE RS R R
MR, ¥E#E 1.5 mol/L HNO, Avfiii, AEUEEE.
2.2 RBRESERSEGFEIREL M %0's i s ;

DUTE o A 00, 1% S5 I B A AR 40 045 31k o(HD/ el - 1D
25% . 50% | 75% . 100% B9¥E . SR LR AFESAIA B FEBEER U REX RN S
&%7&7@7&5&??%@’ éé,:%%lﬂ , F@g = &@Mﬂ/ﬁ{ ﬁiﬁﬂ/\] Fig. 1 Effef:t of diff(:rent system of acids and
M, AR, 55 RREE D 1000 By, oo of 1 on th excton
RHEEE
2.3 EWHAEXENELSME

7£ 1.5 mol/L HNO, 430 F, %4 4y BRI (0. 100 0 g 20 mg/L NH,ReO,) 5+ HIfI 1, 2., 3 i
4 mL SREESY 2 REEBUSF B AIIE , WEE S IRBUATRA N, BB TN, 2 S RAEA A 4 mL
B, ZEBCERT 90%
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2.4 KER

R LRFEERT Re BEATRBUG, 4aIMAYHEPIIA 2, 4. 6 718 mL 28% (JFRE/>E) ME KT
Re AT AKIN, 45REH, BEEZUKMBUAIEN, RERZHIM, MEUKEEH 8 nL i, RER
R o
2.5 FHRERSEETERHSBEYUR

LIBIHEAPRE(CCRMP, WPR-1) AR R A G, B E T RIREERZER TR AT TH M 2 B RUR
FHOCL2Y aWRAE, BREBRUGHERAAT, M2 ml 5% HNO, JEf5RE, JRSHEHEEHE) 15 nl
PR E R, 0.2 mL 500 ng/g Rh S FRFIFFRES 10 mL 7£ ICP - MS _EillE a4, #5RWNE 1. |
F1EHL, BR Cr. Cu, Zn fl Ba §EHESN, HETTRHOTEARE, LHE W, Yb, Er & THTHE
PRTFR IR S A4l RN R RAE AR Re B2 BI8CRET

#1 EPUERPETTRAR

o

Table 1  Composition of elements in extraction solution w/(ng-g™")
Element Content Element Content Element Content Element Content

Li 0.043 5 As 0.1427 Ag 0.021 0 Hf 0. 000 4
Sc 0.011 4 Rb 0.014 7 Cd 0.005 4 Ta 0.1317
A 0.377 5 Sr 0.148 5 In 0.000 2 Tl 0.030 5
Cr 36. 85 Y 0.001 3 Sn 0.1055 Pb 0.0525
Ni 0.08 Zr 0.0242 Sb 0.020 2 U 0.000 2
Cu 3.37 Nb 0.000 9 Cs 0.001 5 Er -
Zn 2.08 w - Ba 1.78
Ga 0.000 2 Yb - Ce 0.005 5
Ge 0.000 9 Mo 0.040 4 Gd 0.000 1

* below the detection limit

2.6 ErFEAm Re HIERRE ‘

IS EPRAE (CCRMP, WPR-1) A SEFRAEm % 5% Re 7R SEhnke ol A REEER . EFRFRER 1. 000 0 g
FESh, TEAIN'® Re FREFIMES T, XSHES ) Re #H7RBUE, 15E Re XEUABEKT, HMA
R Re BN 4 mL ToK, Nz, FEIWRELL170 T 6 h, $TIF PFA IR HZET, F 5%
HNO, %, £ 1CP -MS LIE Re, 453REH, HHUHHT Re & EH 6. 67 ng/g, RIBAKIREES T
HIFI(E (10. 67 ng/g, UWL3E 2) i1 5H A4 ] Re BIRELE R 62% .

2.7 iRHEMRPIRE Re W5 HME

SyHIINRE TS, BT, T LIRSS A Re S B (MK 2) . 45RE, HBFRHE
(CCRMP, WPR-1)5 KEH/HTEFIME(10. 67 ng/g, HDFREEMZES 1. 70% ) 5 Meisel 251 Hy 43477
£552.(10. 83 ng/g) W) A EIF . XEEH T B Re $E174007, ZEBURERAIZE 10 fEMRHT, S KE
BN R 4E Bk 198, 38 ng/g, FEMHRUEMR S 1.03% . b, 0.250 0 ¢ BERD" . BEERD DL KAl
WER SRS 2 IKEE TG R S8, 450K, FikER T, BismuIsE. 0.250 0 g it
FESHEIENF IR & Re BOTER,

#£2  HTORER SRR Re (9

Table 2 Determination results of trace rhenium in geological samples

Sample Sample type Data source Mass m/g Re content w/(ng + g™') Average w/(ng-g~') RSDs/%
Reference material Peridotite This study 1.001 9 10. 65 10. 67 1.70
(CCRMP, WPR-1) 2.000 0 10.76
2.006 8 10. 86
2.039 6 10. 68
2.008 0 10. 38
. a 10. 83
H7ZK411-166 Olivine clinopyroxeniie  This study 0.250 8 .51 1.50
0.251 3 1.50
DHS-0636B Pyrite This study 0.250 4 0.42 0.44

0.250 5 0.46
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(8%2)
Sample Sample type Data source Mass m/g Re content w/(ng * g -1y Average w/(ng - g~') RSDs/%
YLP-0802 Chalcopyrite This study 0.1252 197. 81 198. 38 1.03
0.2517 201. 59
0.2520 195.96
0.500 5 198. 40
1.002 2 198. 14
DHS-0802 Magnetite This study 0.2512 22.36 22.44
0.2512 22.53
a. obtained from reference [ 10]
3.04
2.8 EEHESH
FIREEREE Re (V) PTBE/F7E 2 PACHUPLEE . SR A 20
PUBRAE T4 S LB (BB T AT R) o HARBUR N S 5
KAV, W ReO, il n B S5ARMER B IEEE B4, = 19
Ly L S N Lb = 0.54 o
i 0 L FRSEERIRR, BRSEESHMWEEETR, % N 2 5
WA A, AR
SRHTS b - T IR AT T IS, A SIRAET oA oo

JKAH NH,ReO, MIZ S 005 B (K 2), Z5REIKMH
NH,ReO, £ A, K206 nm, WZESY A, F7234 nm, ESY
Ao LE T 28 nm, REEH B KBIEBACALE N 1. UV - Vis spectra of ReO; in aqueous phase;
THIBEENK o SLERBA IR Re D KR 5. 4y - vie specra of ReO7 of complen
DIEgar AT, MRS T SWIERET, S

(CH,),CH(CH,),0H, #& ) NO; FIAESIEW P ReO, il e A H, HAmdBa AT
F:

B2 ReO, #45h - IO
Fig. 2 UV - Vis spectra of ReO,

(CH,),CH(CH,),0H + HNO,—(CH,),CH(CH, ),0H; NO;
(CH,),CH(CH,),0H,; NO; +Re0; —(CH,),CH(CH,),0H, ReO; +NO;
3 & it
AAE 1.5 mol/L HNO, 42 fiHr, L4 mL 5pResr 2 IRZKEL, A 8 mL 28% ZUKRFAL, HEEL
FrAtdnh Re BYBRICER KT 60% 5 %e5b — o WIS/ ATiEsS: T 7 RREAE HNO, M REAMET, HEABWLA
B FHEERNHRE TR ; FikEHTFERY . B0, By s G SR PIHE Re
W, HEEHEER, KAHED. IMEEESERS, ETERSEIRZR,
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