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TR E TR T ERBERE T ERHEINET S Ge L EFHLF L EFREZR, HHhrid
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MC -ICP -MS s} Ge WF 5 BARLGHNE REET ANGF HSOREERE T, MRALRZTRALE R
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ICP — MS F# e BBk (TIMS ) ZF {0 2% , BT FH 64 5
BB MK IE A3 SSB & (Sample Standard
Bracketing) AR (A Ga 1 [R]f57 R #r ) FIW
B 33% (Double Spike) ™', FEIM & Ge Hi4EH"
AR Ge [RMALZK LB AT, 20X FE df o ) Ge HE
FTb2E Sy B AR 4l LA BIBR™ Zn 7 Ge F017 Se X
"Ge LA B HAEL R KRB FRIAW (F 1), BRATX
BREUE Y Ge A3 B MAL T 2 F BB B F L HWIR
BREETT 0 BT As A SRR T A AL
Bk BT AN SRR Ge MRS
TR KN GeCly, R, 1M 7 125 3 49 SR SR T
KRBT AR L. LM S, & XM IR
MR R A, R RE TR, AR,
Xt AR A RES , Ge EEFE AN 1 K
Zn Fe %UR & B, BAA T RETC A R0 5
BREES PR Zn TL T P30, A, 5T
AR, R FIE FAC B RS AU 1 JT e 20 T
Fefn Ge AR EMAER, Hp, TE
R TG E AL E5F : Ge 5 B R A ICP - MS il
T, BT Ge BT E(762.1 kJ/mol) , T Ge
BTERE, FHRTIMIRIE Ge 58 ;Se M &
R RS A AT A () ) A R A (O AR
ME - ICP02 ) 3 , T Se I & B AF & 2R Al 79208
XM E ; Fe & B B SZ o Hrasil (M) B IR
8] (7 AU : ME - 1CPO2) i€

F 1 Ge RINLFTIE 5 Hrod Fivb ol BEAYG A1 52 60 3% . 2
FHTHTIN

Table 1  Major potential interferences for Ge isotopes

Ge Se In ¥
BEE %) (%) (%) AR TETT
70 20.55 0.62 SFelS0 &
72 27.37 ¥ Fe'S0 4
73 7.67 ¥Fe'0'H &
74 36.74  0.87 TFe!®0'H,®Ni'®0 %
76 7.67 9.0 ONi'00 %

AL A SR 6] MR RS Ge R Z B
BRI R IMC — Ge PR SH bRt RE B 18
BRI, B T — SR GRS
Ge R}z 3 B B 77 o, AMH Ly Ge )AL 2 BEAIF:
BYEERT PR BE SR, I\ T Ge [ (32 B 4040
B REUREE Ge HONCUR .5 ML 445 1, JF ik ot
SRR BRAGTE R B R M R IR YL AL B
PRI % 7 AR IR
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ELAN DRC - e BIH/SHE S S H FIARBUE (R E
PerkinElmer 23F]) . {X8% TYERMER: T+FRXXF L
#% Scott YGHEF E 2 mm A EIHHEE, LR (RF)
HEER 1500 W, 1 F Ge b BT, H BERRE:
{8, FHECH] IMC 8 Ge ARAEFS OIS R #1518
1Fo AR Ge DI BHATTER (BR Se) & H .

Neptune plus T4 f R & 55 3 T BT X
(MC ~ICP — MS, & [ Thermo 23 H]) . X% LAEZ&AF
9 SP(RF) 2 1300 W, $EHEEE 100 pl/ min, #7
Fhr B VR Y5 % B 3 blocks (4 > blocks 14 30
cycles) o FEARFIARERIA 1% FITEERA 5T, R FARE —
Feuh — PRUEDEACEE (SSB) KIESR & 41, L IMC Ge 47
HER Ge HIRILLRARE,

LB G R T AOGIEX (ICP — AES, 32[H Varian
o)) A H RS AT R (M) A BR A J (kAR
fi5h:ME - ICP02) 58, &M TRIgE— ATsEk
HITCR AR TTR SRR . A8 e ki B Se
A >0.05 mg/L,Fe 4 >0.01 mg/L,Ni 4 >0.01 mg/L,

AFS - 810 B FHOGE (L HE RILEFA R
ST o A TAFESR4 R KT HL IR 80 mA, £ % [ 300
V, 5 200°C , Ar A0 & 400 mL/min, FERCSE
1000 mL/min, FEG i E 2 mL/min, FZRK Se K5
BRFE, Se MEAMERE/NT 0.01 pg/L,

1.2 B2t 2500

FHE FacHmiig: AG1 ~X8(100 ~200 H),

PR F3CHARAE : AGSOW ~ X8(200 ~400 H ),

BEFAET: 15 mL(3EE Savillex 23F]) ,4.0 mm
(WAR) x6.3 mm(FME) x20 em(KFE) TR A
U WA

Ge #RUEVE ¥R (1000 = 3) mg/L, Johnson Matthey
Company (JMC) =,

Se FRHER : (1000 +3) mg/L, RESRMERABIS
BT (NIST) 7= i

TEER N W 318, 1. 4 mol/L.0. 14 mol/1. FEER
1 mol/ LEF BRI N At With — IR 21

SR FRZK A o
L3 Fehhdle S ik

INEET A5 HERE i . GBW 07237 (B8 A ) il GBW
07270 ([RNEFT) o

Ge RN BB O FE i & FRER 0. 4 g 1) GBW
07270(INEF™) F1 0.5 g GBW 07237 ($¥8 ) , 0 &
T 15 mL RN LIRS, GBW 07237 ARkt
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AR, % VR RHUBRE dh Y Ge R R PGB T A5

B3B3 H

HA—E B Ge F1 Se HIFRUER, GBW 07270 47
HERER P IUIMA—E B Ge FRAERIR, FIMA—ER
FE AR, B ARG S B T R PR B IR B A
TRV TITHHME R ETHEIME BT
PR BB E N 90°C) , B Jm 2 B E A 30 mL A
5 mL, B0 1 mol/L SR, %5,
1.4 HREHTIEASSERBGE

4 45 2 mL SEE A AR HERE AR A TR, 20 H RS
BR(6 ] TR B R B AR 1, SR MR Y
AFPUEIR, 1 ICP — AES JU5E , LIS & & FRUEIR BT e bt
HITCR LA AR, Rt BURi{n 2 mL NP Rt
AR L TR R AR SE R 25 R, BRI A A
BERHATIAE IR Ge M, Mol 5e BB TR g
FITEER i £ IR A 3F 28 T, A 10 mL 0. 14 mol/L
FHBR, & FRSCHRL 6 ] AL B SR 25 SC 3R

#2 BWOCHRL6 1 BBl By - PiE Sk skl

2 SRS
2.1 BB FRIR AR

ARG A R 6 ] X B A B S B Ge R R T
BRI R A L5, SRS R ) SE IR 25 TR LR
201" ~A"BE 5L B G bR ERE AL, 5 0 6" B S R IR
BT ERS) . HAbXE 6] EH T ED,
1 mol/LEF A VLR A 5 mL, BAiK A %=
$32 mL,1.4 mol/L fEERUERL &M 6 mL ,{H2H M b
HBERAN A (SERAR2 U HEMS) . ZERB
SN BESE T Fe NI SR F o€ & &iE, 7T
RSB MIR G R iR, Hit, 1" ~4"#
SRR AT AR R R . IR, AR Y 1% ~ 4" R Ge
) e D) e B T B MBI RRBCR RN B B 4%
EET (REAL 5TA1 67) o ZRMFSCIR YRR L&
2, FUEm, BRI HITIREIE T, M
A 10 mL 1% FEBR, A& IR,

Table 2 The designed condition experiment of anion exchange resin according to literature [6]

RERSYEARE  XEleImHE *HES 2 BE RS A*FES SRR 6 BN o
(mlL) (mL) (B0 R) (B9 H) (99 A1) (85 H) (INEET) (e
BE & F iR g 1.8 1.8 1.8 1.8 1.8 1.8 1.8 -
1.4 mol/L il 10 10 10 10 10 10 10 ek
Batizk 4 4 4 4 4 4 4 %
1 mol/L HEEL 10 10 10 10 10 10 10 hva
B AR E 2 2 2 2 2 2 2 -
1 mol/L B & EE 5 5 10 5 10 5 5 ek
ik 2 2 2 2 2 2 2 P
1.4 mol/L F88 6 6 10 10 6 10 6 Wt

2.2 [HESTFHREA M

HFAt BT & R LR X5 T TR M5l
BRRR B Ge BN, %5 200 B B8 T AL B R O RE IR
AT, A 14 mL 0. 14 mol/L A§EE, B2 mL £
47T, A 10 mL 1% BYREER AYE ICP - MS JTR
438, A FAVEPH S 4S8 . TRIAT  AR4E Sk (6]
WML, H A58 AR BB L L 3,

# 3 BISCHR(6 ] R VHRIFHES TP A i 355
Table 3 The designed condition experiment of cation exchange

resin according to literature [ 6]

KR SCRRL6) 7"Redh 8"RERY 9"BEh 10"RER 1L"RER
FREF A (ml) - 2 2 2 2 2
0. 14 mol/L R4 (mL) - 10 10 10 10 10

FIABERE(mL) L.5 2 2 3 3 2
0. 14 mol/L FE#R(mL) 3 2 3 4 3 4

T T~ IR 57 - 6P RE (NE) 4 BT B FRHAR AL T8 (IR 4 W0 B
MBI FATRS

3 gRGitwe
3.1 PIBEFIE e R

BB F AR RILE 4, Hp 1" -4
& I 2R A ICP - AES, 5" 1 6 B R 2 B
BT IR F 0 i uR 3 Bl ICP - AES I &,
T 5" F0 6" M 2t BB T AR b BT B &
B ICP - MS AR FFLGE M E, T EE
WA b %o LA ol 22 BR B T AL BR AT S R BB AR, R 4
HETRRATCESERR (pe/e) -

H#FE4 70,5 mL 1 10 mL ) 1 mol/L HH IR
FIVERE B X T Zn, Se Fl Fe B HIBR FEHE A K
100% (Hrb Fe STTR A BRECR L) , B X Ge #Y
BICR TER W, T 1. 4 mol/L AEER LI B B K, Zn
1 Se BUEH TR B A, Ge HUWEIRNGEG., AT
E RN T R, R N R RS
(GBW 07270) , {575 (& 3| N $F 0 bR HERE i Ge HYHE
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TR (6 peg/s) , WERIRAR B 3R 2 Mg 4t
PSR ATRERI IS 0L, I RE R P INA —E B 1Y) Geo
[FiAT , —MRIIHED  Ge RSB AE 50 ~ 100 /g™,
N T S ARG AR DL SE B TN BT AR i, AR 3 SE PR Ge
AR S B BB Ge B 0N 53.43 pe/so
a1 ~ AR R BT R R, K
B2, B 5"F 6" R bl Ge Se . Zn & B B (Fe
HE ICP - MS ¥ PR i), Sk AR IR KR
R Zn SRS, Zn HUER TR B IR, 1T Se
& RN, Se YR LR, TE Ge K L, Ut

4 PIET-PHR AR MAL R

FEZ (1.4 mol/L FSEZ ) 89 R &N 6 mL i 10 mL B,
Ge [P 98% 1 103% , % Ui B FH 10 mL 1. 4
mol/L 8 ERAE Ay 15 6 ¥ 7 P % B 83 4% B§ " 19 Ge
HRVERL Nk, 5 SCHRL 6 | VL B A 229,
T J R BT R S5 M o Bt i B AR O

RS, 4 W0, 2 E F RIS 1IN
B MRS P (S"RE R 6" &), Zn SRR
(Zn/Ge HLABETE 3. 1 ~3.6 Z[H]) , 7800 BF al B0
— 44l , BB S TR ) Zn,

Table 4  Analytical results for anion exchange resin condition experiment

ik & 1*RES 2* R 3R 4% RS S*RER 6 FER
B R (85 f) (B f) (8% H) (89 fH) (NET) (N8
wimTE Fe Se Zn Fe Se Zn Fe Se Zn Fe Se Zn Se Zn Se Zn
BIARESBEE(png/g) 699 103 945 699 103 945 699 103 945 699 103 945 0.4 75237 0.4 75237
1 mol/L &k (mlL) 704 99 894 705 99 890 708 99 897 738 96 921 - - - -
#BA K (ml) / 1.0 34 , 1.0 11 s 11 42 / /L0 - - - -
1.4 mol/L #f# (mL) /0.7 # /1.5 09 / 1.3 3.2 / / # x 22,4 % 18.5
BIARERL Ge BER(pys) 513.8 513.8 513.8 513.8 6.05 6.05
> =]
igigﬁfg/’z 500.0 524.0 531.0 504.0 6.25 5.95
Ge [ERFE(% ) 97.3 101.9 103.3 98. 1 103.2 98.3

- FRARIR, /" RARMMT ICP - AES KR, “#” AL T ICP - MS IR, + 7 FARALT AFS - 810 BUJR T 50 MG IR .
A& A TS ARSI Ge S8R ICP - MS R, #EMh 4 FidEHE FRIER Fe S RIIWIERTN Fe S BER, THER

B TR REREZFGRIPEN,

3.2 [HEFRIEARMRIRER

AR S IR 6], HAEERE & B4
WAAFH 1.5 mL,0. 14 mol/L iSRRI SR &4 3 mlL,
B3 4 T, NG PRt dh 2 B T AR Ak 4
BJE FERTPOGRBA In FEMSE—SAFE S E,
R, BHES PRI Ge Y ETHCZEFN Zn AS5IRAL
B EHE T ~11"BE Ge FICRMTEE, %5 H7
HFER R Zn 1 Ge Ay (BP_EHBAATH Ge F1 Zn
BEBUFNERT Ge M Zn BER), HER3A
T B S AR AR S BB TR R AR IE . X4
RS FARRAAFR N 2 mL f, 2 mL.3 mL F14 mL
0. 14 mol/L FEEREBLIIIELL T, Ge {9 1M 43 51155
96. 1% 97.7% F1 100. 2% . K1, 24 b kE % A4 F2 3
2 mLAT,0. 14 mol/L FSERVER IVERATI N 4 mL, Zn
BIBIER 2R K 98.5% , T Ge [E]UK K 100.2% , Luais
S BN BN, B S Zn/Ge HAEAR T 0.75 A,
33" Ge B HRAT LIRS Zn 938 B 115 B 5%
KIE("Zn/®7n =0.0329) , XUiMH, BARZSHEF
WAk B RS TR E L BIRE W Zn (In/
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Ge WAEAR T 0. 1) ,{HHE AR L W Ge [6] 1L K #9 HE T
M

£S5 MHEFAIESREEESER
Table 5  Analytical results for cation exchange resin condition
experiment

FRARIGERTS 7R S*HER OMEE 10%RER 11PRER
N o BB (pyg) 716 7.16 1074 1074 7.16
i B)G In BB (pg/g)  0.03  0.02  0.04 0.03 0.1
{25 BB Ge BB (pg/g) 150 150 2,25 225 1.50
WENES Ge BB (py/g) 144 146 2,10 201 1.50
B IS Zn/Ge H 0.02 0.02  0.02  0.01  0.07
Ge [FEHE (% ) 9.1 97.7 933  89.3  100.2

3.3 THOCEABRRER

6 INEE bR ERE ah (GBW 07270) 223 FAEH
B R TEOTRMIAIBRTE 0L, Kb
BOANET HRS B P S ITRN S ', MHE T
ZEAFWR N R BRIERE dh 223 I 2 T TR AL 2L A 7Y
Wik, 2 6 H0 AR Z I B 2 1AL BT /S %5 T
RIBE, HRIER AP LR SEREAN, AT



%3 RAGHL, % D PRHUBRE S IR Ge R R BUL I A5 33 %
St HRE SR i BAPHE TR B AL BB AT B OLR AR 8 95.7% . B F Fe SUR7E ICP - MS ¥ shor 4

B, Hrb,Se & B H R TN EIEN 2, HAoT
ZHICP-MS g, M 6 B[, Zn.Se Ni ¥
TFETI I E G ER a5k 99. 999% ,100. 000% |
99. 980% ;Co ,Cu.Ga.As . Zr Cd . In W Pb B HIFR %
¥4 NI ; Sb BIBIBRBCR AN & 22, F X BIBR

W (HE 4 ERE R, HABRBOR N 100% . B
M B R 2 TR A R 3 P 11 R A AR T
MIALIEE (R T) , BE TR ESRPHER, Ge
B PR 100% , e T S B0 BRIN 81 K
1 Ge [AIfi RALA D BIHIEK

# 6 INE FRyERER (GBW 07270) £ BIRH B AL 85 B T # F3HA R B T- A skt gh R
Table 6  Analytical results for standard sphalerite sample (GBW 07270) after chemical purification and separation of Ge isotope
FE TR REER Co Ni Cu Zn Ga Ge As Se Zr Cd In Sb w Pb

HEW AR (g 591 5.2 1204 75237 30.2 53.4 3.3 0.4 - 180.5 2.5 299 - 119

BB FHEEaSE(ng/g) 18.6 3.3  62.8 21518.0 0.4 1499.8 69.6 * 41.5 336.4 25.2 6380.0 88.7 684.4

RS F&FBSE(ng/g) 5.3 1.1 24.9 7161.5 2.1 1499.8 17.9 * 7.5 60.8 3.5 1400.8 17.9 311.9
TR A TESRE 0.0 0.5 17.9 37.8 0.0 14420 155 =« 1.0/ / 545.8 0.0 13.4
SRR TESE 0.1 0.8 11.0 25.3 0.1 1466.5 16.1 * 0.5 / 1081.6 2.1 12.7
PRRETESR 0.0 1.0 15.2  48.7 0.2 2099.0 23.8 * 0.9 / 0.1 1810.0 1.8 22.9
10" EMETESE 0.0 1.5 14.7 38.3 0.1 2129.0 26.6 * 1.2 / 0.1 1553.9 1.1 24.1
IR TESE 0.2 1.4 12.2 112.2 0.1 1503.6 17.4 * 0.5 / 0.0 1256.5 5.3 18.3

AR TR REBENGT R ERERE, - R R EEE, SAB THENER TR & B ICP - MS ML R,

“/” FARET ICP - MS B IR .

27 SCERL6 MEFRTIE A SHER )itk
Table 7 The recommended method of literature [ 6] and our

improved method

LA () XHR[6] A CHEFE T &
PR B T-H A 1.8 1.8 -
1.4 mol/L f4#EE - 10 biReS

JSEELIVI - 4 e

1 mol/L S &/ - 10 S
FIARRE - -

1 mol/L EH & 5 5 bRES

JEEL VI 2 2 ek

1.4 mol/L TH#E 6 10 Wi
FHEE TR 2 2 -

0. 14 mol/L AHER - 10 SEAF

B 1.5 2 W

0. 14 mol/L 4R 3 4 [l

PLE R

T - " RN 6] PRk

3.4 SEBRIVEER BRSNS UE

W= B RS ET IRINGT ¥R 3 A, 84
FERMPRMERE R 0.15 g ££47, & B L RVERE 7 BL V6
FEMFERZES mL, A FH 1 ml/L S5, #5
TR FWISEBRER 2 F I 3 RS LS
BT RIBL B EHERETHESE2 oL, M iN
0. 14 mol/L flMR, W M2 4f BYRE S ad PHES A A,
LRARFER3 P 1R, KA HE TREE
WBEWRRZETHERE 3 mL, NN 1% R
B2 0.5 mL 3 10 mL, 5 ICP — MS W #E 5 th

“ " RIRRT AFS - 810 BUFE-FRIGIIEAL BIRMBR

FRTERMHRER KL Ge SR (NES), HES
ERV I, N R BRI FALH S , Zn/Ge
fH/NT0.03, KA M i B AT BB B IR 755 7
HBRBORIGE R Ge RIALR N ERIZE R

AL FR S BRE S AN IMC FRUER BEE 200 ng/g,
Ge [W} i1 K Y B B ICHER F SSB J7 B 1E, Ge [R)fif
FIRUER IMC PR, #F 5 I AE B 5 K2 MC -
ICP - MS(Neptune) 52, R AR K E#HAE (RIS
Aridus 1), gEFEHR BE 4 200 ng/g, #E#F 3 # 100
wl/min, BEF=4 40 V/(pg - ') BUE 5, Wikt
B, ZERBEST T RAREN Zn 1 Se, i@ id
BZAZIE™ Zn %17 Ge ) T #t,7 Se £ IE7° Se F1™ Se
Xt Ge F"Ge ) F . MRGERNE I, HERE
AR Ge ML RAT & T8 18 B, & LR R
AL E R HAEFOTR TR

4 ik

RICHHHEE T AR Ge [ R B3
JTEEXFER R A R L BE R, T X B TR e 4 B
RGP BB PTUE TR AT TR . B
FHRFLREERKY, BRI FRIIEX NG R
i A Fe Se 5 THICR M BIBRBCRIEHHAE B
A BESERRIBRINEEG HE SR Y Zn, H Zn/Ge HH{E
KT 3, Tk Ge FMu KB ER, Bk, A
) P BE BS54 B %o B i o B9 Zn O3 — 25 B B L T
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Table 8 Analytical results for actual sphalerite samples
- TE(pg'e)
Li Be Se v Cr Co Ni Cu Zn Ga Ge As
1 0.222 - - - 0.011 0.003 0.009 0.319 2.148 - 103.218 10.118
2 0.200 - - - - - - 0.345 2.547 - 86.742 2.692
3 0.202 - - - 0.099 0.003 - 0.408 2.583 - 99.506 4.873
HRRS Rb Sr Y Zr Nb Mo Ag Cd In Sn Sh Cs
1 0.044 - - . 083 - 0.012 - 0.002 - - 57.548 0. 000
2 0.035 - - - - - 0.001 - - - 154.951  0.000
3 0.040 - - . 001 0.010 -0.009 0.004 - - - 107.227 -
eSS Ba La Ce Pr Nd Sm Eu Gd Tb Dy Ho Erx
1 - 0. 004 0.001 . 000 - - - - 0.000 0.001 0.000 -
2 - 0.005 0.003 . 000 - - - - 0.000 - 0.000 -
3 - 0.002 - - - - - - 0. 000 - 0. 000 0. 000
RS Tm Yb Lu Hf Ta w Tl Pb Bi Th U
1 0. 000 - 0.001 - 0. 000 1.928 - 1.462 - - 0.002
2 0.000 - 0.000 - 0.000 1.565 - 1.693 - 0.000 0.004
3 0.000 - - - 0.000 3.621 - 1.987 - - 0.003
5 - ARG F ICP - MS BRI,
O DIBERH) Ge FRELLK 5 BEH

Table 9 Ge isotopic compositions of sphalerite samples

FERE 6™Ge/Ge 2SD 8Ge/Ge 2SD 87 Ge/°Ge 28D

Bl -2.61 0.35 -1.26 0.21 -2.00 0.27
R 2 -4.12 0.06 -2.03 0.02 -3.13 0.10
B3 -1.91  0.44 -0.95 0.21 -1.49  0.32
JMC %5 0.04 0.23 0.03 0.16 0.02 0.23

FHE PRI &M LR R EHE TR AR
HE BEM A Zn/Ge tLE/NT 0.1, 5823 2 Ge [d]
AL ERMEREDR o ASCHERR RO T3 B4R T oCmR[ 6 ] #E
R, BRI B RS Ge BIE R AL
EMEFOTREPHIGEGREILE] 100% ,{BTE Ge 1Y
Bl 2R 7 T, AR SCHERE Y 7 15 Ge W RIWORME T
99% , T SCHA [ 6] HEFE R 7 ik Ge W I3
97.3% ,

AR B PH B 4R 5L 36 SERRIN B0 i e LA
K MC - ICP — MS XF5ZFrRIN SR8+ 5 1Y Ge R R A
B R BE P R RS DL I AT B 2 TR R
TR IR EA SRR, BRI 3 R A ok AL IR i
R KEMBETICEN T, B, % TNy $
Ge RIS R W HIAL L PALTH B X SCER 6 ) PR B 7
WREERATHY 1. 4 mol/L AHER AV St # 1T R BE , %
JEMFETITE AT EAHEREUK Ge 1]
RS2 R Ge R E MU HER,

Bt R o EARL A B R B S B — L
TERE SR R R 45 T 4R R AU B
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Chemical Pre-treatment Methods for Measurement of Ge Isotopic Ratio
on Sphalerite in Lead-Zinc Deposits

ZHU Chuan-wei'* , WEN Han-jie'* , FAN Hai-feng' , ZHANG Yu-xu', LIU Jie'?
YANG Tao® , WANG Guang-hui*
(1. State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences,
Guiyang 550002, China;
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4. Sichuan Institute of Nuclear Geology, Chengdu 610061, China)

Abstract: Up to the present, main research of Ge isotopes has been carried out on organic, magmatic and
meteoritic samples. Pb-Zn deposits are one of the most important reservoirs of Ge; however, there are few studies
on Ge isotopes for these samples. Ge separation and purification for samples collected from Pb-Zn deposits are the
basis of Ge isotope research. Therefore, the suitability for Pb-Zn ores of the Ge isotopic purification method
established for meteoritic samples in details has been investigated. The results demonstrate that anion exchange
resins single-column method for Pb-Zn ores can eliminate the potential interferences efficiently (including Fe, Se
and other interfering matrix elements) , but does not work for Zn as Zn/Ge >3, indicating that further separation
and purification by ion-exchange column are needed to eliminate Zn. Conditional experiments of standard samples
(ores and sphalerite) and three sphalerite samples from the Fule deposits showed that adjusting the volume of anion
exchange resin elution acid (1.4 mol/L, HNO;) from 6 mL to 10 mL and maintaining the method of cation
exchange resin is suitable for Ge isotope purification. The results of anion/cation exchange resin two-column
procedure indicate that the recovery of Ge was better than 99% , and the potential interferences on Ge isotopes
(including Fe, Se, Zn and other interfering matrix elements) were almost 100% eliminated. Although the previous
method has a good recovery of Ge (97.3% ) and the potential interferences on Ge isotopes (including Fe, Se, Zn
and other interfering matrix elements) were reduced to the negligible levels, the recovery is lower than the
recommended method in this paper. Furthermore, the Ge isotopic composition of three sphalerite samples from the
Fule deposit show that there are no signals coming from interfering elements and matrix elements, and the mass
fractionation of Ge isotope followed the rule of mass-dependent fractionation. Overall, this modified method for Ge
isotope measurement is suitable for sphalerite samples.

Key words: Ge isotopes; sphalerite; separation and purification; pre-treatment method
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