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Abstract

Rhenium is one of the rarest elements in the Earth’s crust with an average concentration of 1 x
10-7%. It has been widely used in various industrial fields due to its special physical and chemical
properties. The rhenium in nature is precious but scattered, causing difficulty in accurate deter-
mination of its content. The great industrial demand of rhenium requires its production in large
amounts. This stimulates the development of analytical methods for its control in various mineral
raw materials as well as in different technological products, including, electro stripping voltam-
metry, spectrophotometry, X-ray fluorescence analysis spectrometry, ICP-AES and ICP-MS. ICP-MS
has the advantages as follows: Low detection, little matrix effects, simple spectral lines, simulta-
neous determination of many elements, wide linear range and rapid determination of isotope ra-
tios. In geology, it is used to detect trace elements and ultratrace elements in rock ore and
groundwater. With the development and application of large-scale precise instruments, the pre-
treatment, separation, enrichment and determination methods of samples containing rhenium
had some progresses. In this study, the research progress on separation and determination me-
thod of rhenium in ore samples in recent years was reviewed. The application of ICP-MS in the de-
tection of rhenium was focally introduced. The merits and demerits of different methods were
compared. The development direction on separation and analysis method of rhenium was pros-
pected.
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BRE—MHELRE, EHRPTHETELANL x 107%. HTEASHROWEILEMERE, SRE TIFR
BELRE T ZHNAH. BRATHRREMHE, ERUEHSEFE SRR EANTIHER
R T BRI BT RSN, HmabEE iR R, SR, XHETOmtEE, AR
BEEFE TGRS, ARRSEETRIEESE. ARASER TRIEEAREIEHR, ik
BN, ELRE, RRANNEFEZITR, SISEMEEETE K EPENERAR ILESFR. fREF
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1. 518

BR(Re) R —FI St EM = E SR TR, TS ERE, FHSEAN1x107%. FHEEH
W mb el R meRA. WAL RARFVEL], BV IME. BiEfiR. EPSESUAAT 2
MR AT [2]0 A5 B IR TP AR R BUBR AR ST AT D47 AE, 10 A 0 B3 AR T S BB AT 0 B i 2 1 o 2R
Y3 Bk B MEA T4 B0. B 8. B BESETWR[4], MR R R T R, Bk, F
SEXT LR AT+ R L

LR & 55 1 T U R (ICP-MS) B A A tH IRAK . REBUZ . W iR, A S iEfE e, i Hig
RIS 22 AP T 3R, ARG B ity 73 A P AL HR i (9 5 4 DR 55 AR e 5 73 [5] [6], A& H ATH 7 FH BRI
FEEIGE T B ASCHULFRY 4 PRI R . B8 REAT 7408, ERAH T ICP-MS 12 41 8k
RO 73 T P S FH AR

2. HmEVRTALE

B RRAT R B 73 i8R B TR B IR B D5 A0 2% 2 R Bk o A A RE R L O A 22— ATARER D5 K
RIS EEA G TERAL AT B IERA O%, I E RN HIE BB ISR . IR, SRR
B 93 i 07 10 B A B SRV . TRVEE L A KR BB R (R eR) . BB
T SR [7]-[12] . & T3 R BB R AL sk Rl A 1o
3. MO BESER

BT —fCE A Re &8l XA 0.x~x nglg, “FHIREMHEMNANBERLL b, £ ERZENERH
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Table 1. Comparison of decomposition methods for samples [1]

=1 BRE RS EIEL[1]

SRITIE i I
sy, FRBE, WHTULE LO RIS RHRIEES, RS, YR, FICKE R, &
e L T BB B
L5 15 (0 1~ R TIAR, 5, [
N mr sty XTRIO01020, WK, WHEK S, T
wr PR SRR BRI TR, ORLESIA T KRR, (R,
¥ P I 2ot P 2 R

wkiy  PROHRORITT BN SRIER T AT, R
pottar  PRRTERDTCRII, R, IR, TR R RS R
BAEAE I 5 B, FLERE AL Rk B2 18
e iR A R L WS, BRI, Akt A s b
gy (FEMEBTLIEOEN R R, G WAL, WD, TR
iR RRIRLIGEE 7R AR5

T, HFPAwT R, I HHAH RS ICP-MS A& B i BRAE [F] — /K-, MEREECR. Bk, %l
B E AR A RS BIMER P SRR . B E B WA A Bk BTSRRI
POUEVE S AT SR A A SRR B 28 [13]-[20] . AEHUS) B2 R A BGRB8 1~ 5 ReO, AR
oo WG RNEPFEAE I SE UK 5 HABILAZ TR I, ST E AR . T2, (AU 5
GRS A REREME, &b LiE L. T2, ik, mTEERRHBIRE =N
ko ReO, SHAEAE L AUBA RS 1A L8 7 AC BN, SRJA A BERE A ReO, LS i o WUBLIZ 2 AERR PR A
b, FLALBRA RITH F 2 ReO, , 8K S W WAL E TR0 8. WEMTERINEHET . &R
VMG ST IMER, SRS NE: BED B AR R, DUk, wRtksRrssi o ssoR, B
ReTIFRBETERBL, BORIEAE . PUTEVER 2 AL & Vs i FE I A R A BR S 26 4R 2 8, & T8k
RN AR R RS AR S S IE FO AR E R S, S & T AR E Y+
Bk, (EFEREBON . IRIRIE PAE R IR IR BB R R A RO BREAT RO, [T B i

4. BREGAE
4.1 EARBEEFETRIE(CP-MS)

HLEGH & S5 B T BV H AT LT 12 N TR AT = (R S, R BRI 2 B AT
B, ICP-MS A REE R LIMEIEHETE. 2 oxm BRI E SRt 5KIR2115 KR & it Al B e
WFEJE, RF ICP-MS SRIIEFE SR BRIG& &, Ze M EInTIA 0.05 ng/mL~100 ng/mL, Z&EAH RECH
0.9999, UL 6 fbriifm 22t A3 VEM RN 0.3 ng/g. T WHE[191E I AL BE AT, A Bk R
B, ICP-MS W& S A AT A h ek, J7iEk R (3s)y 0.005 pglg. XFEGEHE A1 E K —Hbritky)
Jii GBWO07238, GBWO07239, GBWO07240 “FATIIE 6 1K, HEET7iMG % FEAMERFE, 455 W& 2.

{EEHF[22] AR R + ZU R + = SRV AR R Bk, A& B s e, F R G 5 5 R i 152
BN EAY AR P Bk, 7R R (3s) il ik 0.012 pglg, EHL 3 ANEEK —FHT bR AERE
(GBWO07238, GBW07239, GBWO07285) F %1% 7 VA MIHERGIE, SLIG45 R W% 3.

A58 B [23] 51 W BRAE B MLV I A8 S AR SR a, SR IHER . i A S P R T AL 3,
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Table 2. Accuracy and precision tests of the method [19]
2. FAERERBEE[L9]

FE b W5EFHIE(ng/g) FrAEAE (ng/e) RSD (%) AlgC
GBWO07238 0.354 0.35 3.02 0.004
GBWO07239 0.124 0.12 4.42 0.014
GBWO07240 0.119 0.12 2.77 -0.003

Table 3. Determination results of rhenium in the standard samples [22]
= 3. FRERRINELSR[22]

FE AR WI5E 18 (ng/g) FrifE(E (ng/g) AN 22 (%)
GBW07238 0.33 (0.35) 5.71
GBWO07239 0.11 (0.12) 8.33
GBWO07285 31.50 31.2+37 0.96

FRUE T ICP-MS I LML F b BREG B EE A FE, B 3 f b 22 o B S8 MO HE IR 1.60 ngig, 10 545
HE S BT R IR 5.32 nglg: T VA AR I % 7 95.8%~101.1%. FEEK 6 AN & R4l [
FARBEYIR, ORIV 6 AMFERBET T IRIARALEE, A1, . SEURERIIE, S5 Snbestvk
TR LA, RS IZE 4, MFe 4 Ry DL HY, SR PR+ 35 P RS AR AL TRE G i 0 5 1
G IR 5+ L B S TR O i 2 AR

4.2. AN RHE—BRRBSFRETHRIE(D-1ICPMS)

[ 7 2 R A2 IS FH TS 12k )6 2% (B0 Re  [RIE 3R BEAT 255 40 W 8 — o 5 125 o o — 5 B TSR P
FE (R R 2 A L2 E) BRI R bR ic b &I RFE R, SH SRR, fEAie 2 )a,
PGy B A I C R B, SR A0 52 O 1 R (B b ), 4 FL S P L (B LG = )
Mo, R —EmR RN, 2R AR &R, WNEFEERSET, — BRI
SRR SIA B R RSP G, HR AR ZA BRI . P24k A Carius & &
T ERE, TARHACHL, 743 BUSRFRAYPH & A M R BR AN RIS, KA R R —— R S 8 1
PR BRSO A S HUTORE PR SR BRAEAT TR E . XA A RS nglg BT Re HEAT 4TS
4 IREF ST 45 ) RSD Sl 3.89% (25) .

TR [25 4 R ol SRR, B PR 20 R 7E 2 mol/L I SRR A5 rb Y 99 122 B W) A HEAT 1R 9% W BA
SR IR R (L+ )M [R) L S M B 45 2 TR U E I 78 7 2k Y PR 31 0.004 ng/g. {3 USGS (United
States Geological Survey)s A bsFE/E NFRHES HZ YR, T BCR-1 (ZiUA). BHVO-1 (ZilA). W-1 (FE4k
), VLEOEENE K —Zhrht IDC #4708, HEER WA 5. A7l R SR EEA -8, 4
REIHE 2 1 TTRE IR 2 Re M2 HT 2K .

4.3. SRWRFETHRIEEMC-ICPMS)

2 PSR S5 I TR BT A M BRAL 2 MU P R AL B AL 2 T2 BB R, B R R o e
ek LA e HERF P RS e ZEAN[26] M H] MC-ICPMS llE 1 RIRERER-BEBE BRI A e il ) Os [ 3R
AR Re. Os &8, KM Carius EIEFREX A AFER TP Re M1 Os BEATAL22 70 B, 45 & DUSAL AR A H
PARAMZR B TT 57 B2t Os, AU 7 2C M IR 7 %70 #5446 Re, 345 T ERARIO MM 45 R o fiF
FAR[27]R A Carius BERE . NUZRARNE 70 BRI 20 ER I Os LU B & T IR 52470 1 Re HOJT
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Table 4. Accuracy tests of the method [23]
+= 4. FRERRE23]

R M Hnge)  AES + FBRSR R (uolg)  MIXTIRZE®%) EAT Ry HTIRZE%)
GBWO070034 19.2 19.0 1.04 19.3 0.52
GBWO07239 0.12 0.13 8.33 0.11 8.33
GBWO07240 0.12 0.10 16.67 0.12 0.00
GBWO07241 0.08 0.09 1250 0.08 0.00
GBWO07238 0.35 0.39 11.43 0.38 8.57
GBWO07166 3.50 3.33 4.86 3.37 3.71

Table 5. The determination results of the reference materials [25]
5. FREEMELER([25]

N we(ng/g) N we(ng/g)
FRkt \ \ bRkt ‘ \
P Wil el i (L
BCR-1 0.84 0.82 W-1 0.49 0.50
BHVO-1 0.298 0.28 JDC 17,390 + 320 17,500

ESTRE S T A HE, SR MC-ICPMS JU5E 1 81 0 R WS ‘& b (WPR-1) 7 Re. Os & & 1 Os [FIf
MR, s RS kB EAA R ELEAYIE, ESRIE 6.

5. Zit5RE

AT BR A RE S A B R e T iR 2 M 2 B, (HEZ DA A AL o LS AL B e 4 ik DR L HURE R K
HIRE s, KRR TR AR I, HERER S, A& & RHCREIIRES, BHAREEDERD, AdEs
RE BB RIRBOT + MEFNERAER R, R ABCE, (HIERERCRAEAR, X0 F 7
A e s, R T e dl R, e R AR,

B A AR BT B, SR BORE R W 0 B AR DL VA QAN R 2 IR I 2R . —
TR R T AR A 93 8 BT TR I B DL R OR RS B AR KT A, (BRI e MBS TR R R . HAET, R
BRI E EZAH AR RUBRE S 8 TUEE . RS SR TR T A i
W Bridas . EACHAEI EBR, FRRUE TR EEAR, WiREE AR P il e BRI B
AT PR S S B, S E rR AR R R T PG 2 T ik RIBENME FE AR K
FEUF T 0%/, &G R SRR B RS BRI g s H T ik i R IRE O OB L U R
BOINIE S, P RGES e B ot I ARSI NI, ARG RN, AR A ik
PR 7 55 B A B RS G BB I R HE TR RE AN R U e, RS, e AT EERR, TR E 2 AR
AL 3 K JSE AR 73 A7 T LI AN 2 v R 5 55 28 A BRI I, DRI PR 5 55 B R A A A U I E R
AREdh P BRT R MR EE T T

S JE BRI E K A LU R LA TR R : 1) I Mrill € JiiEA R 5 e e R i 3w R R
HHRRAE M, WORDHTIEGIT I, TR T2, B4 708 s I RsT LU . 5
2) AT LGEEIE A B LR M ik, BRI A RS SR A BT M A AR B SR X
mo REANMHEAN, 3) WRESCIRPATBUAE H, AR AWETT RS il BRI 7%, (22
R BT Lbai b V2 i Raed M Tl s, S IReki il e rik iz m s H T 5Lbs
AP TT AR S -
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Table 6. Analytical results of Re-Os in peridotite standard sample WPR-1 [27]
= 6. $ARKTT R AR WPR-1 B #7[27]

wg (1079
FE RS m(**"Re)/m(**0s) m(*¥"Re)/m(*®¥0s)(+20)
Re Os
1 10.18 16.40 2.999 0.14483 + 0.00006
2 11.03 16.41 3.245 0.14474 + 0.00011
3 10.61 16.35 3.134 0.14464 + 0.00009
4 10.66 16.92 3.041 0.14495 + 0.00011
SFEME 10.62 16.52 3.105 0.14479 + 0.00026
Z%(H 10.83 16.72 3.267 0.14521 + 0.00089
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