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Abstract

Transitional metal isotope is now a new highly focused research point of isotope geochemistry, but its ana-
lytical techniques have become the main constraint on its development in recent years. Techniques for high-preci-
sion measurements of Cu, Zn isotope ratios using Neptune MC-ICPMS are reported in details in this paper,
which include the correction of instrument mass bias, the assessment of matrix effects, and the long-term repro-
ducibility. The reproducibility of the in-house standard IMR Cu and that of IMR Zn in five months are
3% Cunisr 976 = (0.34 £0.08) %0 (2SD, 7 =32), *Znjyc za= (—9.64+0.05)%0(2SD, 1 =26), 8 Znjmc 2a=
(—14.37+0.16)%0(2SD, 7 =26) and 0®Znje 7o = ( —19.01 £0.08)%0 (2SD, 7 =26). A study of these
data in comparison with the Cu, Zn isotopes of the reference materials shows that the authors’ results are in an
excellent agreement with the data available.
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1 CuZn HNO; HCI HF
Table 1 Operating conditions and cup configuration of the MOS HNO; HCl HF
MC-ICP-MS for Cu Zn isotope measurements H,0 Millipore 18.2
MQ
L3 L2 L1 C HI1 H2 H4 2.2
SCu ¥Zn SCu “Zn Zn  ®Zn  ™Zn
~15 L min
~0.6 L min Cu Zn
~1.15 L min 2
. lzolgjdi;hard 50 L min 7hu et
RF 3W al. 2002 MC-ICP-MS
4x1077~8x10"? Pa
1600 V Marechal et al. 1999
BCulo V x10°¢ “Zn9 Vv x10°°
15min 9 x10 2006
Cu Zn
AG MP-1
4 2 mol L HCl 7 mol L
Cu 7Zn HCI 0.5 mol L HNO; Cu Fe Zn
1 2
Thermo
) Finnigan stable introduc-
tion system SIS
2.1
Cu NIST SRM 976 Zn 5%
JMC 3-0749L Zn JMC Zn HNO; 3 min
“ IMR Cu” Y IMR Zn” Johnson 2.3
Matthey MC-ICP-MS
14372 14404 Macquarie GEMOC Cu Zn 3% amu
GEMOC Cu atomic mass unit
CAGS Cu
NIST SRM 683 Zn IR- 3O - - SSB  standard-
MM 3702 Zn sample-bracketing Belshaw et al. 2000 Zhu et al.
2000 Schoenberg et al. 2005
2 Cu Zn Rosman et al. 1998

Table 2 Some potential isobaric interferences on Cu Zn isotope signals after Rosman et al.

1998

63 %Cu 69.1%

04 #Zn 48.9% #Ni 1.16%

65 Cu 30.9% 0Bt

66 5Zn 27.8% 1P2Ba?

67 Zn 4.11% HBa”

68 %7n 18.6% 10Bat 10Ce
70 "Zn 0.62% PGe 20.5%  '"Cet L

ZSNHAUAI,+ 47Tilbo+ 311:)1()0;

24Mg 4ﬂAr+ 48Ti]60+ 48Calﬂo+ SZSIGO; 325;

ZSMg4[]Ar + 49Ti160 + 3381602> SZSSSS + ) )
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27A14UAI_+ SIVI60+ 35(:1160;

27Si 40Ar+ SZCr160+ 365[60{ 4(1Ar12clﬁo+ 4()Ar14\12 SZSS6S+
SI)Si 4(DAI + 54Cr160 t 54FC l()() t 4UAI 14N l()() + 35(:12\
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Fig. 3 A. In %Zn %Zn versus In Cu ®Cu for a JMC Zn and NIST SRM 976 Cu standard solution mixture
B. In %Zn 9Zn versus In ©®*Cu Cu for a JMC Zn and NIST SRM 976 Cu standard solution mixture C. In *Zn %Zn

versus In ®Cu ®Cu  for a JMC Zn and NIST SRM 976 Cu standard solution mixture
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Table 3 Results of Cu Zn isotope measurements for reference materials by different laboratories
35Cu %o 28D 3%7n %o 28D 3% 7Zn %o 28D
GEMOC Cu —0.06 0.09 105 Liet al. 2008
GEMOC Cu -0.04 0.07 10
CAGS Cu 0.57 0.08 53 2008
CAGS Cu 0.55 0.05
SRM 683 Zn 0.07 0.01 0.10 0.01 Tanimizu et al. 2002
SRM 683 Zn 0.06 - - - - Anbar et al. 2007
SRM 683 Zn 0.12 0.05 0.22 0.05 10
IRMM 3702 Zn 0.32 0.16 0.62 0.33 4 Colquet et al. 2006
IRMM 3702 Zn 0.32 0.03 0.57 0.08 4 John et al.  2006"
IRMM 3702 Zn 0.31 0.04 0.59 0.08 7

*

Cloquet et al. 2008
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Fig. 6 Plot of Cu isotope ratios of Fe Al Co-doped Cu solutions relative to original in-house Cu Zn Standard solution

mixture Cu Zn concentration being 1 pg mL
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Table 4 Comparisons of Cu Zn isotopes before and after

ion-exchange separation

IMR Cu IMR Cu IMR Zn IMR Zn
3%Cu %o 37Zn % AYZn %o 8%Zn %o
1 0.03 -0.03 0.13 -0.01
2 0.05 ~0.02  0.13 0.08
3 0.04 -0.03 0.18 —=0.01
Cu Zn
Cu Zn
100 % Cu Zn
Neptune MC-ICP-MS
Cu Zn
Cu Zn
Cu Zn
Cu Zn
Cu Zn
F Albarede C R Quetel

Li Weigiang
JMC Zn IRMM 3702 Zn CAGS Cu GEMOC
Cu
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