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BE: SRS SR TR (MC-ICP-MS) £ 5% B 2 4 R AL R M3 ik, SR T 76 B v . n] RE A E T
Ho AXF MC-ICPMS Cu [FA7E W E A BB T AT T 7M. EBEWHELLFHEMAMNEA: (1) X iR R
AT 12k, BT FIARER SRR R Cu RN R IR R R AL R T v L2 ; (2) 2 K f f S 8T Tt
WL, H P K RS ) Cu R E SRR Co lREMW A, AE—F Cu IWENREBRRET TRESHAST
© CuBLIE SR LI, FISHULRM Y K(E/NF 1 o, BT 63 b FHRAR/D, X &% Cu BRI tL 7T BETR
K5 (3) Bt X I HILE R 5 L FR E 45 R Xt b, &I BT R0 0 5 BB H0h 65 1T 4L al LLZ B it
(4) EFRME L R LW, MR Cu ROWRERARAETR Cu BB 0.5 ~4 0, IR KBS LS5 H
BEEEIREBE A3 (5) WEBENEFUI R E LB 7 Fe fl Co Xf Cu R ERMERH M, LRLEREH, Y
Fe/Cu <100,Co/Cu <7 Bf,Fe,Co RNEMH Cu [AALE HEHME; (6)10 MAMEMEMRRLER K ¥Cu=3.521.

0 (28D ), HMEMEARZELWEN S CMIERE—H.

KRB WFEGR; SRBCRBREE S B TRBE; R R M8 BB AR R AR T

RESHS: P59 EKARINED: A

Z W B S S B TR RE (MC-ICP-MS)
M 5E Rl R R R R E ) — AR . ZEARH
Walder 5 H [E] 3 & % 5] A (Wadler et al. , 1993a,
1993b) , HJF B 2 SCHk H A AH K TR (Jarvis,
1997; Turner et al., 1998; Halliday et al., 1998,
2000) , 5B BGE G SF H AR BE AL (1CP-
MS) 4t , MC-ICP-MS BB R —HLh SIS,
REXT — € B & /6 B M i B 7 (5 5 #E 17 [A) B 20K
(Halliday et al. ,1998,2000 ) , M\ kK2 T H AL
RHEMNERE .

IE & MC-ICP-MS i — X Fh 8 dr & &, 1
BELERMEMERAE PR Z BN A, #F
B AR 2 b P R T R (R o 38 4 ) T o T T g
H P 5E (Marechal et al. , 1999; Zhu et al. , 2000,
2002a, 2002b; % /17,2003 ; Mason et al. ,2004)

HHiH F MC-ICP-MS i g Cu [R5 #y E 21X
i EEA K VG Axiom, Micromass IsoProbe , Nu

WHERE: 2006 -04 - 14; &[5 H #. 2006 -07 - 10

NEHS: 1006 - 7493(2006)03 - 0392 -06

Plasma FI#2E A= = #) Neptune, R 45 6345 ¥ Fh
FE 1B (wet plasma) F1-+ % (dry plasma) ( Mason
%,2004) . iz A} MC-ICP-MS 3474 [6] i 2 I & i}
4% #Y i B 2 18 AC IE BT SR F SSB 5 ¥k ( Sample-
Standard-Bracketing ) (Zhu et al,2000) F1F|F4$EH
P E® Zn/*% Zn K E® Cw/® Cu B 7 B ( Marechal et
al. , 1999),

SHERGRMNESEAR -, EFERMENE
ARPFEBEN T, RU#HETEEE Cu [
RMER N THE S MRV EN. AHRY
FEHNRREAALREHNEIAN—GHE
Nu Instruments 4 7= f§ MC-ICP-MS ( Nu Plasma
HR) M€ Cu R, ARWELSBRPHTH]H
[RJRR, 345 X [R) B o0 3R A9 3 R 5 R T AR 1
fli, RRZHWHBBEFEFEREWNE Cu
FfREAR,
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1 R TAE &4

AWM EERME:CCu A% Cu, HER AN
FRE4 5K 69. 2% F130. 8% , MC-ICP-MS [Fl{i &
SIMTRI LUK R BB ., TR SEE &4
T.Cu RV ERRBENMNFZRBHERA R 3%
amu”', U _E, Bl MC-ICP-MS # 47 [F) {37 & L (H T
FERT ALER A BB A BT LUE S B on E s
% SSB LB B AAH TR E, AL RpsE
MC-ICP-MS % 7 [R) 5 3 28 7 Bt 43 2% B & B AR
KIERHA SSB ik, &Ik e RN R LEM
E TR, (U2 A B X FRAE AR S B AE R
PR EEE SRS, R Cu RN R L EHE IR
MRS R BB N ERKE . WG REREN

i Cu [Ff & LU EAERT FARFE LLIE M T 3R 2

£¥Cu=(Ryg/Rey —1) x10 000,

HiA s Ry A1 Ry 20 BB S FUARHE B Cu/®
Cu JE(E

AL T F B X E5 9 92 E Nu Instruments 4 7=
%) Nu Plasma HR, Z{XSSHEKASRHE 12 E
FERIEPLEEFRA 3 DB F SR, fT A B M E K
X R IEEEE 15% , W& Cu AEPH 2 ik
P FE LR EFRARE NBS 976 .Romil Cu FI5E
KR4 GSB Cu, A RBIKAO0.1 M HCL, F&ETF
KR Ar,

W72 B, PR HE TS RN RE R B VR AE 0. 1M HCI 47
i e DSN-100 BURR K IESEHE R G S A, B “ Dry
Plasma” ##E 1, DSN-100 f i FE 38 B R 50 ~
100 pl/min,

BRBIE R E/EH KA 10% ¥ HCl Fi 1%
HCL AW P 3 4, AECu 8K T 5 x
107°V THEBRGHT T —RHINE.

B R A K2 Bk L 22 R Nick S. Belshaw
HERMBRIERSG AR E, B 4H (block ) $4E %
£ 20 MRS, B A RS R E R 10 B, A SR
K& ZRiHEAT 20 BHHYE S E o

SEE AT AR H,0 & Milli-Q REE4EL, mFH A
18.2 MQ); HCl 2 W i z&18 otk

2 TR SHBE L

Cu [FMAL M E P AT REAF7E Rl R R L R A TR
145 (PNa®Ar) * F1 (PNa, *OH) * % Cu T4k

(PMg®Ar) * #1(*ZnH) " ¥ Cu T %, FELFRAE
AR R XS M T L R A
Maifh T LR (JERFEE,2006) , ZELRAB K
FIWREY I E , £ 4T Cu RN R AWM E Z
B, /EE X AT R AT T R 50 63 f65 Mifs
SE, ERRIARNAEE R 63 65 M+
AT LLZRE

BA Cu REFHARFEME:® Cu 1% Cu, M Cu
MR K L9 Cu M BIRE s B HE SR B Na 75 8L, AT RE
FAL (P Na® Ar) * 3% Cu BTk, Mk, fE# @
UG RLLA Cu [RI 2 A SE BRI R w9 1 i T4 X
el B AT R A, BRURTNZ R (Zh %,
2002) iz F k M f SEHATIHHE. X Bk IEEST
B9 Cu YRBE SARVEVA TR Cu WRER HLE ./ I —
E Cu YR MARHESE MR P T I{E B 48X F° CuB 5L
FEHLLE, ] AN Cu fF5RE, BRERE
%t Cu T A S ARLERL, BEERS
PruE R A HEK Cu R R EME, BIERA TR
BT, M) &% Cu 2 0, X B, Friki8 B0 kL
&% CusR EHEAR X T O MR E N R EHCh 63 B
FHRES S, HELEMAXIT.
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Of =1 x107%8F,e% Cu f{E; A f=2 x 10 *BF, 2% Cu F{H;
O f=3x10*8t,e% Cu Wy{E

B REEH 63 B TFHSSH & Cu MREH W
B 8 (2 IR R BAFIE O 95% B RO SMERKEFE , ILIEL 5)

Fig. 1 Model results of effect of the interfering signal at
mass 63 on the measured £* Cu values ( dashed lines represent the
external precision SD,after Fig. 5)

ZE B (1) IRAE G SRMES Cu YK AR
[Fat, TIEFEF & A 63 Bt T (55 2K, #al K15
e Cu (Y EAH; (2) W k B/ F 1 BETE R & N 63
ALY TR, 3t &% Cu RSt T] BEAR K ; (3) #F
wi i Cu FYRBEAHR TSR Cu IR EE W RLTEE,
KEBRT TG SHRE () Mo E; () &R
2 —HIRE TG BN, 2sd /NF 1 B, SERREESRIE
FEXT T AR R B B ALV R ALTE R R 0.5 ~ 4,

EERBEMES T, RINWE T AR Cu ¥k
FE#) NBS 976 Cu “Hdh" AHXHT 100 png/t NBS 976
Cu FRYER) &7 Cu {E, R MME 2 Fimx.

B2 A Cu WAL NBS 976 Cu “#ES: " AAX T 100 x
10 "°NBS 976 Cu #5ifE 1) £ Cu W 5E 45 R (s % Rk 25D iy
SMERIRRE, I 5)

Fig. 2 Measurements of £* Cu of NBS 976 Cu solutions
with different Cu concentrations relative to NBS 976 Cu Standard

solution at 100 x 10 ~° ( dashed lines represent the external precision at
28D level. See Fig. 5)

LR B 2 PR E R S5 E 1
ZRUB AR, TRRUESRSHEISREINERR
B, 2R A Cu R BE AR X F AR AR LB, &% Cu
TR LBEA T BB Rt T TR S X R E S0
63 R, AT e R TIE S X R E BN 65 1y
o, M RRE LR T, (PNaAr)*
4 Cu KRB T LA B ATt AR e
PRIl E R R £ Cu {HBERE G oK BE L RO TE B, 7T
RER M TIRE W —ERE LR T S8 Tk
TAERAMF TSR T BT 72 A A SRR [ Y
FRELMKZESR . XML LIS RRFARE
i B R B — R R R IR 2, R R AE Ti /)
A e g R P d A K BL( Zhu, 2002b)

LhESRERY, S kEN 0.5 ~4 B, 75
BIfEaRh Cu HYIRIE BARAE S Cu BIWRERY 0.5 ~4
R, MKAB RS & Cu HEREBEN Y
HEHAREBEN—B,

3 HERBON

RN RIETEREN TAERMET , RS
AR RS AN TR, O LS 8 R L E I 2
SR R E 5 1% (Reed et al. , 1994 Eiler et al. |
1997) ,

BRI B R R A=A . XS B
GRS NEIRZE RTINS ME Ik (ERE
%, 2006a) , AL HE HEBS Fe f1 Co Xt Cu FMLE
T 2 200 o

W H Fe BFEE (5. 8% g) & Cu £
(0.0055% g) ¥y 1000 £5 LA £, EH ik, 2% 4l fm
MM REE A VB Fe, A TREK Fe X Cu
[l o 0 2 B9 52, A B3 LA 100 x 10~ GSB Cu 3
WAREE, XA TR 100 pg/L # GSB Cu FIA
5} LB Fe RTR-BVEWEIT T E (B 3) . MES
BEB, 7 Fe: Cu=0.1 ~ 100 BF, i B HY ¥ Cu 7EiR
ZAVFEEW , HBER 47 2 — B iR ZEE AN
METHAR THERAET, ST Fe HEE/DNT Cu
EEH 100 f58F, Fe Xt Cu R F 8 I E L5 W,
ZEIL S ARG R —B(Zhu et al. ,2000),

FH0TE AR T 38 # 41 B Hb BARAE B Cu 2K
BRI SR Co, AT T Co 1 Cu My YE
S 4R EMTE 7 mol/L iy HCl 444 F, AG MP-1
REFEASBENE Co F1 Cu BB (FHERFESE,2006) ,
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0.1 1 10 100 1000
Fe : Cu

3 Fe &I Cu/”Cu th{EIE MW (RN E
BIEERIS%ETH NG, LK 5)

Fig3 Assessment of the effect of Fe on ®*Cu/® Cu ratio
measurements ( dashed lines represent the external precision at 25D
level. In Fig. 5)

A TR Co X Cu [F) 7 3 MW KM, BTl T
— %% Co 5 Cu RGHWHFT Cu R RME LR
(E4), Pr5EFEH, Y Co: Cu < 10 A, Co A FNMH Cu
LR ELERIE . — MR FRE RS, N B
B ,Co: CufE 0.1~ 7, ZJ7 AT LAV B 2 80 R
HREP CuFENSEER, T C E&AH
B, AR RO A 6 mol/L iy HCI R HE#AT
Cu 0 Co Y435 (JERIFEMARAEM,2006) .

1 2 3 4 5 6 7 8 9 10
Co Cu

4 Co HEX”Cu/” Cu LTI MM (BEHRE
BIRE N 95% it 95MEAERE, I S)
Fig4 Assessment of effect of Co contents on **Cu/® Cu

ratio measurements ( dashed lines represent the external precision at
25D level. see Fig. 5)

4 SCuPEREIM

RAELLERITTIE, A SE 56 LA NBS 976 yAnifE, 7£
AR P 0.1 M HC &4 F,I5E 7 Romil Cu i
K Cu M R K 5 fiw,10 A MERED
FLERN® Cu=3.5+1. 0 (28D ), HIE AR
25 V0Bl N 5 SCHRHRGE A9 — 3 (Zhu et al. ,2000)
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7071 Romil Cu vs NBS 976 Cu

60} £%Cu=3 5+ 10{25D)
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Fig. 4 Repeatability of ®Cu/ ®Cu ratio measurements. The

analyses were carried out over a period of 10 months,which demon-
strates an external precision better than 1 ¢ unit at 2SD level.

5 g

IRAG BN B 100 € R , AR R %t iE A MC-
ICP-MS Jill5E Cu [FJ{ B B P TR R T8 ¥
AT . BIRAREN:

(1) 28 %o ek 7 P e B 480 1 3 B S B
PR, SIS SRR E HE R 0.5 ~4.0 i
BT, BT 25 R BEASR Cu R R HE{H;

(2)Y4 Fe: Cu<100,Co: Cu <7 B}, BB
Fe 7l Co 5t &% Cu BJME A=A B0

(3) Romil Cu ¥ 10 ™A WERHEA TR
K e®Cu=3.5+1. 0 (25D ), HME/EIRET
FEl P 55 SCHR R B 1 — 3o

Co EBRAT" Z0H FTEMT Y. &0 K
MAWERG  F) 22 5B AAE TR, 575
B EEYAKIR AL 2 KR 4% BT BR, H i
it HC[F] 47 R 4 U AP R A SE 1 7R X SE 5/ 4 Y b T
MAMENEE, ZARTESNH Cu RN EEKH
EME g, hIREFRE Cu RN ERREFRE
E T B,
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Assessment of Interferences in Cu Isotope Ratio
Measurements Using Multiple-Collector Inductively Coupled
Plasma Source Mass Spectrometry

CAl Jun-jun, ZHU Xiang-Kun, TANG Suo-han, L! Shi-zhen, HE Xue-xian

(Laboratory of Isotope Geology, Ministry of Land and Resources; Institute of Geology,
Chinese Academy of Geological Sciences, 26 Baiwanzhuang Road. , Beijing 100037, China)

Abstract: Multiple-collector inductively coupled plasma source mass spectrometry (MC-ICP-MS)is a relatively new
technique for high precision copper isotopic ratio measurements. However, potential interferences may exist in the
measurements of ”Cu/®Cu ratios. Assessment of the interferences and effects of Cu concentration on the analyses
of Cu isotope compositions using MC-ICPMS is presented here. The problem is first investigated by measuring the
abundances of Na in the samples to be able to conclude that the isobaric interference of these polyatomic ions is
negligible in this study. Secondly,by assuming that there is no interfering signal at mass 63, the anticipated effect
of interference at mass 63 on £* Cu measurement is modeled. The modeling result shows that even the interfering
signal is very small, its effect on the £°Cu value can still be significant when the difference in Cu concentrations
between sample and standard is large. Thirdly,by comparison of the modeling results and actual measurements, it
has been shown that the isobaric inmerference on mass 63 is negligible. Fourthly, the results of actual measurements
show that the true £* Cu value can be obtained if the Cu concentration of a sample solution is within the range of
0.5 ~4.0 times of that of the standard. Fifthly, the possibility of matrix effects on measured *Cu/® Cu ratios has
been investigated. Of primary concern in this study are the effects of Fe and Co contents on the measured Cu/® Cu
ratio. This has been examined using synthetic mixtures with Fe:Cu and Co:Cu molar ratios ranging from 0.1 to
100, and 0.5 to 10, respectively. Results of these experiments show that there is no clear dependence of ®Cu/* Cu
on Fe/Cu <100, Co/Cu <7 respectively under the working conditions. Finally, the results of repeated measure-

ments over a period of ten months show that the £”Cu value of the Romil Cu solution obtained from these analyses
1s3.5 £1(2sd) relative to NBS standard.

Key words: copper isotopes; multiple-collector plasma source mass spectrometry; isotope fractionation; matrix

effects; isobaric interference



