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W B DETEFER R K Na Ca Mg STRAMER SRS ERCN ERFIR R, RAMETXHRMIE
AG-50W X8(0.032 ~0.098 mm }i#2) kA HEE Li, RRARKEN R(SHELMR BRURSPR.ZHEN
BE) X Li Ao BER R, ENEHRANERMLE By T WA BRAXAFLD L BFE,
AXFESBTKE M AERFRARSPH L, 3 MCICP-MS BB ME T Li R RAR. ARER
FY, 807 R AMELE 0. 1% ~ 1.0%0, 5 ARTSURIGHN AT RA MUK E . 23 MENERTEA
¥ Li ROIIE L (3'Li) B H R, R B A0 I B AT 7= Ak B R R AHB A8 0. 3%0, {b F AL BB A % (7T
PAEME AR, ek 8'Li (A (31.6 £1.0)%, SAAMNSHEARY G, Bt A7 ETATHE
KRB P Li B RHAR,

LWA L FRSHT, M, SRR BABRA SHT RS, RARS
1 51 B

Li A RE RIS L Li i AR EE 510 92.48% F1 7. 52% , —# Z BB A MHX KR 2 S5
THARD Li FUERMEERE, E R4 ERIFE P RIED T 35%"" . B, Li R RE R HIRILEH
Fh BAFRREEN, B2 N FR IR G250 B o 35 £ R, H e - 3 Ak RS KL L &k Fn
BROKERE ST RS T ERmORE" Y,

B Li FM R MR MERRE, X L AR ARREHEEUREREERBXRE, &
PIEE1% 2 BRFREEHE(AAS) P (PG (NA) ) B BB A 4 B T B i (ICP-MS) ") B F iR
4t (Ton-probe ) ™ Z ik W E Li A RER, BAEEBLRE, TH B —8 B R0 EFRiEE
(TIMS) ) 5§ £ 3832 98 oL BB S & %5 B8 F R ¥ 35 (MC-ICP-MS) %) i B DI B E /B, 5 MC-
ICP-MS B:Af by, TIMS BAEZE LA TR 2 - 6 B BRI A MR B ST s R AR B XL R O A BE TR
A et B, TERMERSR., BHilt, R JUAERIRE KR £ % H MC-ICP-MS BRIE .,

T £ TIMS 5 £ MC-ICP-MS 38 , ERE KRS TN Li SHATESRBAZ S48
LSRN, MESBERE, FENRRTRENIERTE ZENEWH, BT L fNa {EF
WERTE, EEFREFEN, ERAERZBAE FXRM ISR R R EA AN REAK,
i E #5755 Na (EETAT Li. BHREOBERBESTH Li #1 Na —H RS LEENbERL 3
KR XENIRE, HBERERN L OBR% 7B RE 78, % R A HCL 5 HNO, F 5 B,
ZBHR S BIEIMEN R, BRI ERER T EEREA, S EERBE AR,

AMRRGEEE T ARG FXT Li 5 Na S 0T R0 BECE, 8 THMNE%. B L
RN EA BN, FE— BT EAS, B MC-ICP-MS #4710 , R ThHb 4> 20 H 32 T 8K
HA W FKERES S L R RAR. s RO MRS TR B E RN E
Bk, 5 BRTE RN TR N B, S r s EAA TR

2 WS
2.1 AR
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HC1.HNO, M HF ¥R R AR 28 — WK ZR 1R BT 15 ; Z BM B BE 3 S (B ik ol i 70, B A SEIR R K 3
S Milli-Q A4tk (18.2 MQ - ecm), AEREDH PO RN B TERME Li(GBW3131) Na
( GBW080127) .K( GBW080125) .Ca( GBW080128 ) I Mg( GBWOB0126 ) ) 2 ¥k Bt 4l TVEIE W o 20 ES 5L
RATANETF BN A TR, K 300 mm, 42 8 mm; 84 AG SOW-X8 FHE Fa5#is g (0. 032 ~
0.098 mm $i4%) , A 6 mol/L HCl M#BA/K B4, A ELEIBRYEREBRALERERLR
ZEREHTRE(100 &) H#H17. )

FFRUBIEIE{L (£ E PE A 7] ) ; Nu Plasma B ZHEWEE FARR Y (¥ E Nu Instruments 7
A), iR 12 MEBSEA(HP 6 ML TR AR, M TFEARY, B4R O M3 BT
11%% (Ton Counting) ; Nu Plasma A WNRE(HG 5HE IS E) MRS N, RABEATRER
£, AR RASERBLR, ZAEFEBERBTBSHE (TEHES. 7CER) . M TFRSERE
&, ER]f FR R 2 75 (DSN) 4%, 7E 12 B RBUE W R A B R Ak . AL U R S 84 T3k,
(At , Nu Plasma A 7E{43 B8 (R ~400) /4 T H 1 E Mg.Ca Fe.Se SR MFALE LI
2.2 MHEEHNHERBAENSH

ABRARES T L SHEMATENT AT EEE TR, BARBEE I RBRMEN FTE
HERKER, FERFORRME, BRILRA HCl 5 HNO, I Bk 2. BERIR A I Ve i Be A IR,
11 1.0 mol/L HNO,80% I RE( i -k HNO, By 3 BF 25 1.0 mol/L, FF B0 YR BE 2 80% , FIR]) 1) 0.2
mol/L HC1™ 1.2 mol/L HCI 80% FF ™) 0.5 mol/L HNO,"! 0.5 mol/L HC130% Z B! % scmpe
RTARMENERET L SHERATENIERR, 4 0. 25 mol/L HNO, 0.5 mol/L i1NO, .
0. 25 mol/L HNO, 80% FF §%.0. 5 mol/L HNO, 80% FFEZ.0. 1 mol/L HCl,0. 15 mol/L HC1.0. 25 mol/L
HC1.0. 5 mol/L HC1.0. 25 mol/L HCl 30% Z,8%.0. 5 mol/L HCl 30% Z, B.1.0 mol/L HCl 30% Z B F1
0.5 mol/L HCI 80% F B¥4% 12 R ARRIMEES i, # Bt brHE Li.Na K. Ca fl Mg RS BBEIAS
WS BV /5 A BHES F3c it o, T AR B AR BE M e . 53R BR,Li 5 K. .Ca Mg T U2 &4
H,5 Na B8, :

BAkIE,Na 55 Li BB EBFHWIENFHA 0. 25 mol/L HNO,.0. 5 mol/L HNO, 80% F R,
0.1 mol/L HC1,0.15 mol/L HC1,0.25 mol/L HC.0. 25 mol/L HCI 30% Z.B%.0. 5 mol/L HCl 30% Z, BA0
1.0 mol/L HCl 30% ZB¥( M 1), R3S ILAMEES B E SR8, SR A% 1, f& 1 9[A,,0.15
mol/L HCl iy BICRB R, MRIEBURBF . W 2 b Li MOMBEsh R AT LAF S, X343 Li #F7E 120 ~ 180 mL
RIS PSR L Ok . 3B SfE S B AR P A RS R A, R T 120 ~ 190 mL. 22 JB] FIP BT o

| 0.25 mol/L HNO;

12F 0.15 mol/L. HCI

[l & Recovery (ng)
B4t Recovery (ng)

40 90 140 100 150 200
mL mL

B1 ARMENET Li 5 Na 058 ER
Fig.1 Separation of Li and Na in different eluents

2.3 BUHESNSBERAKEESNTLE

AR, H 31 Y HF HNO B AE BT ER. RS IMAN HNO, IRRFR AW HF, B.O
SrE, B LR T, 0. 15 mol/L HCL 3/ . K MK R K AE 5 3 F, invk HNO, £ A MUK, 2
F,5H0.15 mol/L HCl &, # 0. 15 mol/L HCl YERA FERAE R EARIEA AG 50W-X8 PHE 732
BB RS A 2 B, A 20 mL 0. 15 mol/L HCI SR EERETF, RS 190 mL 0. 15 mol/L HCL PR,
WIS T Y 80 mL, BRVT LOKEHE S R 9 Li 524 [,
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Tablel Recovery of different eluents X S0
2 40b
BEAR e REAR g
Eluent (%) Eluent (%) E 30F
0.5 mol/L 3 20f
0.25 m/LHNO;  90.0  yno '30% CHon 865 =l
0.25 mol/L =
0.25 mol/L HCl  86.3 89.3 0 . )
HCI:O% C;/’:j oH 100 120 140 160 180
0.lmlLHCL 9.7  yoYwcHon 870 #HEH Eluent (mL)
0.15mo/LHCl  96.3 -0 mol/L

HC130% C,H;oH  87-4 2 Li fRMEYIR AR 2R

Fig.2 Elution curve of Li in in-house standard solution

2.4 (LFBAE

B BEE MR LL 2% HNO, A B ANES, (X3 TS H . RF 213 1300 W, #1513 L/min, 3
BYS. 0.7 L/min, bl E 4 kV, HTEEH <1 x107° mbar, iF Li RABWAFME, B 38
PR FHAITHRBMEO AL, BB R B U TRE . SH- -SR-S H—
ke, WIS A4 (block ) IUER 20 MR , B BB 6T E) 10 s, 35R & 3 ~ S HEEE, it iREaze &
9 Li/°Li Hofl, #6A144 10 min, AHSEBEKIIR [E A 2% HNO,#¥E, H3'Li FfFS <107° Vv,

MRS RFRIR N :6'Li = [ (Rgp/Rsy) —1] x1000%0, Hoh R o#E & Li/SLi L MBIE M, Ra B 5
B HISR AT AR Li/SLi (I (L F38 . BRI R R AR NIST 424t EBR A A M Li,CO, 47
BE LSVEC, H'Li/SLi He{8 AOHERE(E 20 12.02 0. 0308,

3 H#REWR

3.1 BHNE

W5 Li R 2 W AT 772 K Na . Ca Mg 21 B B TR TR, 2520, 20U 80 mL
YEBiHE T K .Ca 1 Mg BOWBEIE TOLE8M BB . B, ME—TFARTTE R Nay T H— S5 Na Xt Li [/
REMELBEE W TREE CEARGERE o
MR TTRARME L MR A RRRENATERE o L
Na, BB Li PR KO (LB 3) 0 w3 hmTt | % % I
B, 7 No/Li RTS8 Na XPLi BEERIE 5
HABMITE 0. 5% LU, R No/Li titt  ~ g} %
s:1pf, &NE L AR EREFER BN ERR O
B, MEALR A E 2 EK Na/Li 4520 0. 06 OG0 —5 4 6 8 10 12 14 16 18 20 22

(RE ), TETF 510 Bk, £ZRI T Na iy Na/Li (mol raic)
TR LAZBEH 3 NaXf Li R{EREHEW
3.2 4EHSEIEDN @'&gﬂﬁlﬁiiﬁﬂ Fig.3 Influence of sodium to lithium isotope analysis

Li fryor e aiAl 3 18 & A W1 B 0 IR 46 R 4018
e, L SR HORSE R, Li MR TR B AR R R, B, Li W8 24 FRET B &7 4 bR
EHERM L LE. T RBXAWEFREFAE R RME, RAE R Li ALK LR TR
Li(GBW3131) &3 b A MABAHE, BERE I BMMHERERYN L FAER WEETHR(RE
2), AbEERG &'Li fHX5(64.5 +0.6) %0, ALFUF 5 AN TFATHER 6'Li H(64.8 £0.8) %o, ZEIRE RN —F
RE—EH, HI A B B P EE FRE RN R ME, AR B AN AT U 2R,
3.3 UHBAENERERERE

Mgk Li B 67 Li (220 31. 5%0) Bk N RIEE M. WKTLUENKRR Li A RMHE
HERER— DN RBIREY R KRR ERIIERS F. F—-IMHERESNTT 4 K,6'Li {8
T34 (31.3 £0.6) %o B AN ARBER ST T 3 K, 8" Li (K (32.3 £0. 1) %o, LEEEIR, Wg7KEE
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Sl 6'Li TR (31.6 £1.0) %o, 33 P T ARFEBFFTEWEMS KM 8'Li H, ALRIEHERTIA
P52 5 R A TIE( +31. 2%0) Bl , A LB FTR PRI J7 H5 RS HEBR T e KARFE AR RY Li AL RA .

#2 Li bR¥EYR 6'Li EE LR #3 Mk 'L fHHE
Table 2 Comparison of 8’ Li value of in-house standard Table 3 Comparison of 8 Li value in seawater
8" Li( %o . .
KB = 133031 &'Li (%) Ee?; Ref%n?l?ces
Before chemical separation By chemical spectration 31.6£1.0 2005 2 THE This work
64.3 64.7 29.6 +0.5 2003 [1]
64.8 64.8 32.4+1.0 1996 [10]
64.7 65.3 29.3+0.9 2002 [12]
64.1 65.1 31.8+1.9 1999 [13]
4.8 4.2 32.5£1.6 2000 EM%
30.0+0.7 1998 17
64.3*511?0%?;0) 64.3*81 fjo%ef;a) 32.2+1.0 1999 [18]

)

AT H—EREIERE LA TERIN,. R4 AHTHNER. 835N, 81020
ST 4 W BEETEO. 6%0 ~ 1. 0%0 2 8] , 74 0.9%0, T Tomoscak( 1999a) B4 HT¥E BEEE#1K% 1. 1%,
Nishio( 2002 ) K943 ¥4 BE 2k 0. 82%o0,

#4 KRR L AUREESTER
Table 4 Reproducibility of Li isotopic composition of natural samples

L7} (8] . o 5 8, .
Sﬁnl;?le w%algn 8'Li (%) Sﬁn:)nle w%&ﬁzn 8'Li (%o)
9/30/2005 -4.5 8/24/2005 30.9
41 9/30/2005 -3.7 8/24/2005 31.2
Soil 9/30/2005 -4.3 8/24/2005 31.1
BGS0-7 9/30/2005 -4.5 ¥k 8/24/2005 32.2
F-#5j(mean) =( -4.3+0.6)%0 (2¢) Seawater 8/24/2005 32.2
10/39/2005 5.6 8/24/2005 32.1
+in 10/9/2005 5.8 10/20/2005 31.8
Soil 10/9/2005 6.7 49 (mean) = +31.6 £1.0%0(20)
GYLL-17 10/9/2005 6.6 9/27/2005 17.5
7/13/2005 3.2 River water 9/27/2005 16.7
b=y 8/18/2005 2.6 NMH 10/20/2005 16.5
Rock 8/18/2005 3.5
GSR-1 8/18/2005 3.8 SF:BJ (mean) =( +17.1 :!:1.0)%0(20’)

¥4 (mean) =( +3.30.9)%0 (2¢)

3.4 RREFEROABLER
RSFIHT 6 MRARHME Li AARWELER. 6 MEREE TR 0. 1%0 ~ 1. 0% ],
394 0. 8%, SRR HTHE AR , BLBA AT BB T RARE S, Li AR R IE . X

RS VITH L FUEMTER
Table 5 Summary of Li isotope analyses of replicate sample preparations

B 8Li Li % Found ' 3 ' Li Li J§i4 Found
Sample (%) (e i *20 ke (a0 awe n *20
GSR-1 3.3 132 r GSD2 1.3 102 3
3.3 2 0.9 1.5 4 0.8
2.9 1 1.7 3
NMH 16.9 0. 064 2 BGS0-5 0.32 - 2
17.1 4 1.0 0.39 2 0.1
17.0 3 0.35 1
GYLL® 1.1 - 2
1.2 2 1.0
1.2 2

FRIE R B BT 2 Magna 257 9 0. 5%0, (B2, I 1HIEEE TR B 522 R A, R
FRSCET ARSI , AR LR PTR A4 7 BE BORS BES 238 50 0. 3%0, T L 6 MG P Li & 87 0. 064 ~
132 pg/g ZIA], YOI 4347 0 Al RV AR P T & BRSO M B R
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Separatidn and Isotopic Determination of Lithium in Natural Samples

Wang Qilian *'* | Zhao Zhiqi', Liu Conggiang', Ling Hongwen'
! (State Key Laboratory of Environment Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002)
*( Graduate School of Chinese Academy of Sciences, Beijing 100039)

Abstract The solution of standard reference materials, lithium, potassium, calcium, sodium and magnesi-
um, was used to evaluate analytical methods applied. Lithium was enriched in different eluents ( hydrochloric
acid, nitric acid and mixture with ethanol or methanol) by cation exchange resin AG 50W-X8(0. 032 -0. 098
mm), and the optimum experimental conditions were studied. Through comparative method of different
eluents, an effective separation lithium from large amounts of other metal ions can be performed quantitatively
on single a column (30 cm x0.8 cm i.d. ). The separate method was employed to the determination of lithi-
um in some natural samples ( water, rock and soil) by the multiple collector inductively coupled plasma-mass
spectrometry (ICP-MS). The precision of all samples was 0. 1%¢ — 1.0%0. Based on the comparison of meas-
uring two series of our in-house standard, we found that the isotopic fractionation of the chemical procedure is
less than 0. 3%e¢, which is in the same magnitude of the outer precision (2¢-). Hence, the contribution of
blank lithium to the isotopic composition of lithium in samples could be neglected. The §”Li value of seawater
((31.6 £1.0)%0) revealed that both accuracy and precision of this procedure is consistent with that reported
by others. According to the experiments, it is concluded that this proposed procedure is a suitable method for
determining the lithium isotopic composition of natural samples.

Keywords Lithium isotope measurement, separation, inductively coupled plasma-mass spectrometry, natural
samples
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