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1% I I 2 1Y 8°Cu 5 5 ME B 75 1% 22 YUl 45 7E Al/Zn,
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SRR ZEVE N . AT I, ARSI AL 0 B8 5 ik

B L TG R AN 2% 89Cu Al 8%Zn (B 7= A 5200
32 EXRMEFREEZA

Y PR S A o A S B R VA VR S, I AR
0.1 mg, Z&1, IIA 0.5 mL 1 ng/g Rh xR, FH 2% fi§
Mt B )5, 248 ICP-MS %€ Cu, Zn Ju & & i, 1A 1F
I FE B RES  Cu Bl Zn SR [FIRRML, 28 T aS i
3 B Ak 5 B0 Y Cu. Zn 4143251, S 1 mL 2% fil§
RV R I HERR AR i E A, JF AU 0.1 mg, fITA 0.5 mL
1 ng/g Rh MR, I 2% i B #i B )5 48 ICP-MS M€ Cu,
Zn &, REEHESEERFS T Cu, ZnEE, &8
TS AW i 43 2 2l Ak J5 200 Cu T Zn 5 S AH X
A3 B W RE R B Cu F Zn & & RIS RE S R Cu B Zn
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Fz2 IR Cu. Zn EUE
Table 2 Recovery of Cu and Zn in sediments
, ot/ (ugeg™) Znéri/(ngg ™) . Cufrft/(pgg™) Cugrit/(ugg™h) )
- il e s V4 R/ e . C /9
el CebAE) GRLHER) b GRLEERD) GLHER) ubpCE
S1 146.13 145.98 99.9 41.72 41.39 99.2
S2 103.49 101.94 98.5 31.71 31.61 99.7
S3 99.38 98.78 99.4 25.65 25.52 99.5
S4 156.90 153.45 97.8 43.98 43.32 98.5
S5 485.50 483.07 99.5 205.04 203.60 99.3
S6 88.14 86.99 98.7 22.81 22.72 99.6
S7 95.85 95.47 99.6 22.52 22.25 98.8
S8 95.28 95.09 99.8 32.24 32.05 99.4
S9 100.36 99.26 98.9 26.97 26.40 97.9
S10 92.60 92.14 99.5 25.16 24.83 98.7
GBW07333 114.15 113.92 99.8 29.25 29.84 102
BHVO-2 101.56 100.14 98.6 126.62 126.24 99.7
BCR-2 126.36 125.73 99.5 18.96 18.92 99.8

T KRS EISCR 5 =3, FriEY FRGBWO07333 8 5 Yk En=>5, BHVO-2H & IR EU N n=4, BCR-2T & K En=3, ICP-MSIE Cu, Zn AR E

FEH+8%.

B IR, BRAEFER 43 M T DUAR ) Cu., Zn [B1R
W 2 iR A AR Cu Fl Zn 19 [BIIRCR R 100% +
5%, i & Cu Al Zn [F] 7 2 M E Bk,

A RRAS R T S 5 R (R AD 0 A, R P AH )
153 B T AR AR A% Cu. Zn B2l 4l 4y, B Ja 78 1 )5 1
A Rh W5, H ICP-MS il %€ Cu. Zn & &R K. 15
F Cu Ml Zn W FE S H N 5~ 15 ng(n=10). 5Kt
BIUT A RE S A AY Cu 1 Zn B & EAHLEL, 25 H Cu,
Zn & EEF /DT 1%, X Cu, Zn [R160F 0 15w Al

ZBEATT
33 CuZn BRI ENE

MC-ICP-MS [f] {3 28 43 H1 I LA™ A 58 0K 14 o o 1%
M, AL ER X Cu Zn 14 51 2 5 A0 AT 35 3% amu' (atomic
mass unit), [ I 06 200 X 4S5 19 5T o I A0 E AT R OE .
D D)= A4S S5 o AR AT A3 A b v i — R 1 58
5L BRI R OBUR R 2 ok A TE B SSB i 1k
N5 A5 5 T T T A s T T ) JB et B A R A TE AR
14 J5T f BB A, 5 M0 T 3l 4SS A T i B A0 X A
TRE VA Y FIVRE it 2 A R A9 o 3232 © L ) i FH T T B
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JBE A A it (A Tl o 2 FTELR™ 490 Cu Zn iy ) i & o
149 J3 5 R ARE TE 10, {H J2, SSB ¥ T vk dt Ak 43 R RN
I HIC LMK iy 22 80 0L 5 1S 1 B . i AR
VAT DA DA TR AL, BIEAE il R 9 9 P A —
Fift 5 50 50 3R B BORT B ST &, I S )i T R
[ 37 2% 1) 23 18R 2 A, A B0 5 0k DU A - A A i
L3R R 28 A B s HL . SSB 12 I N B 425 1Bk 5
B IEAE B B, B2 BT Cu, ZnlR] 7 2 6

EL29,41-42
! 1

AWEFER T SSB ¥ F N AR I B G M IE AL AR T
i BN, W& Cu [A] 47 & A B, L1 IRMM3702
Zn AR W A% Wi Zo A0 2R B, PLIRMM633 Cu 1
KR, BE S S AR A LB 1o QR Zn 590 43
1B RB(f) BT Cu 08 R B, IR A PR ETR T

—0.5156

H SCu/Cu 1) XF BAH X ©Zn/*Zn 1Y %} # {E B In(SCu/
OCU) s X IN(“Z0/Z00) 0, 1 BB R 3N 1.0150249,
%} IRMM3702 Zn Fil IRMM633 Cu iR & b i 15 W R 47
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Table 3 Cu and Zn isotopic compositions of the surface sediments in Okinawa Trough

FEAh SébszMC—Lyrm/ %0 2SD/%o 865C“NIST976/ %0 2SD/%o
Y7-3-4 0.57 0.06 -0.70 0.06
Y7-9-10 0.51 0.08 -0.94 0.04

Y7-9-10% 0.47 0.06 -0.99 0.06

Y7-15-16 0.18 0.07 —0.46 0.05

Y7-30-31 —0.04 0.07 -0.35 0.05

Y7-51-52 0.53 0.05 —0.42 0.04

S1 0.34 0.06 -0.95 0.06

S2 0.10 0.04 -1.06 0.05

S3 0.33 0.06 -0.85 0.07

S4 0.07 0.04 -1.57 0.04

S5 0.43 0.08 ~1.44 0.05

S6 0.32 0.07 ~1.14 0.06

S7 0.27 0.06 -0.63 0.04

S8 0.47 0.06 -0.59 0.07

S9 0.13 0.07 —0.64 0.05

S9* 0.16 0.07 -0.60 0.06

S10 0.29 0.06 -0.73 0.07

Si1 0.18 0.08 -0.87 0.05

S12 0.39 0.09 -0.93 0.05

S13 0.24 0.07 -2.26 0.05

S14 0.44 0.06 -1.86 0.05

S5 0.20 0.05 2.14 0.09

S16 0.14 0.08 -1.94 0.04

S17 0.56 0.06 ~1.69 0.06

S18 0.39 0.09 -1.23 0.07

S19 0.67 0.08 -0.52 0.06

$20 0.48 0.07 -1.70 0.04
a7

BHVO-2 0.32 0.06 0.11 0.03
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BCR-2 0.25 0.07 0.15 0.04
BCR-24f I8 (A 0.33+0.09 0.17+0.05
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Determination of Cu and Zn isotopes in sediments by multi-collector
inductively coupled plasma mass spectrometer

He Lianhua'*?, Liu Jihua'**, Zhang Ying '**, Gao Jingjing'**, Zhu Aimei'**, Wang Hongmin '**

(1. First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061, China; 2. Key Laboratory of Marine Geology and
Metallogeny, Ministry of Natural Resources, Qingdao 266061, China; 3. Laboratory for Marine Geology, Pilot National Laboratory for
Marine Science and Technology (Qingdao), Qingdao 266237, China)

Abstract: We presented an optimized and purification procedure as well as an analytical method for Cu and Zn iso-
topes measurement in marine sediments. We reported Cu and Zn isotope of 5 samples in a sediment cores and 20
surface sediment samples in the northern and southern Okinawa Trough. Anion exchange resin (AG MP-1M) was
applied to separate matrix elements of sediment samples from Cu, Fe and Zn using 8.2 mol/L HCI+0.01%
HF+0.001% H,0,, 2 mol/L HCI+0.001% H,O, and 0.5 mol/L HNO; as eluents. The recoveries of Cu and Zn were
both close to 100%. Cu and Zn isotopes were measured on a Nu Plasma multi-collector inductively coupled plasma
mass spectrometer (MC-ICP-MS). Instrumental mass bias was corrected using a combination of sample-standard
bracketing and internal spiking. The long-term reproducibilities were 0.11 %o (2SD) for Cu isotopes and 0.09 %o
(2SD) for Zn isotopes. The 8%Zn of surface sediments varies from 0.07%o to 0.67%o, with an average of 0.31%o +
0.32%o (2SD); the 6°°Cu of surface sediments ranges from —2.26%o to —0.52%o, with an average of —1.21%o £ 0.55%o
(2SD). The results show that Cu and Zn isotopes of surface sediments in the Okinawa Trough varies widely, mean-

while, Cu and Zn isotopes in sediment core varies with depth.

Key words: Cu isotopes; Zn isotopes; multi-collector inductively coupled plasma mass spectrometer; marine sediments;

Okinawa Trough
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