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Instrument parameters for measuring ion concentration

and Li isotope
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SR W 1°C
IR A A 1200W
FEMMEHI R R 15.00L/min
FE S B R 0.70L/min
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Table 2 Li element content in standard samples

o _ y TRWE .
PREEARE | R4 RS - KA
(ng/g)
Li 1
Ag Al As Ba,Cu,Cd, =
N FILE ettt _
Y-1 Co.Cs Fe Ga K Mg, A BRI A R AT
Mn Na Rb.Zn Ni Se.
BIh1
U.Pb.Sn.V
Li 0.4
Na 2.0
Al 120.0
Mg 5.6 J
Y-2 K 0.8 BT b A R A 7]
Ca 24.8
Ti 7.6
Fe 27.6
L - SVEC ARRAR 25100% | 3 [ B FARES AR BT BE
RGM -2 B 57 5 [ AR
GSP -2 TERINE A 36 36 [ b R A A
GBW07182 B 147 EES i ol E N
GSB Li Li 29100% | EZWPA R0
Alfa Li Li 25100% | PRI IR F

1.2 PRGNSR

AR A T AR 5 R N B ik D FR I
30mg By ARFE A T 15SmL Savilex JHfEHEH , AKUCTA
0.5mL fifER A 1. SmL SR , 17 5 16 5K 15 W
1h J58 T 120°C s #Adi b4 48h, S hn AR IR 5
A SRR BEA RLB)7 1E A iR AL YT TT0E s Q¥ W
GHAEROAREAIY, 22 TR A 0. SmL fif iR |
1. 5mL ERERAN S T R, 8 A 1h J5 & T 120°C 1
b A, B R L o8 VAR QR ZE TS N
A 2mL iEIF A Th, B iR B 12h K9
BT @ZET RN 2mL iHR A 220

TESEPRIE e AR, B0 8 TR E T
5 T B SR AR A R R SR BOR, TR TR A
AL 0, (75. 13%) . Si0, (19. 44%) . Fe,0,
(1.24% ) . K, O (0. 17% ), CaO (0. 16% ) , MgO
(0.1% ) \Na, 0 (0. 06% ) ZZ W/ & BimiEE T Li
(147 pg/g) TEIEFES R LEBCHET I, 5 24 =
SR E % 1mL,
1.3 Ao

ABIFFEAE AR [ 2R 43 2 B4l © AR OFFE R Y

Bt b, 275 A R WF 58 5 1 SE 8 7 48 (ke 3
R IESE Tl TR PR LR T T S R
FEARBEAT LN 20 B R AL T, >R ) 10mL 6mol/L £ 11K
A1 10mL 55 20 7K 52 5 1 Uk A iR KOk, Bl T 6mL
0. Smol/ LK F-##4 i (2mL/ 4K, 3k 3 100 5 K ¥ it
G AR (35 2pe IO 28T )5 T 1mL 0. Smol/L,
TR, TEAES T 2C At B EAF P 7R TmL,
AEAT 30RE O PR S AR BN — BC E e AT 2
55 AL R AN E M, T R e W B R AR i
1 LU 2mL RGOk B HEA THCHE (0. Smol /L
fiiR , 4t S0mL) FEi, ARYEEEA TR A 73 7
R0 LA B B [l g%, T DA 2 AR 22 ~ 34mL [X.
(6] A AR R, P R ) 5 4 [ AL

2 #giRkY5ihe
2.1 PPERION S AR DE it £

TES [5) e Ji £ 1R il B 36 055 v, AGSOW — X12
FH =5 22 40 ) g ) A W P 4% 0 2% A I o A B A
[5] , TS0 I 25 10 43 185 3 iR AR ik
A B R R AR R sl TR A B TR R
THEAT 0 S0, BE PR AR B2y 400ng HY
L -SVEC .GBW07182.Y -2 DI R & EH AN 800ng
(Y — 1 JEAT 22000 FE S0 , B 5 4 A b b 28, O
DI Ay i e v 0 B 2 43 B TR

LRI UK e 9 A bk kB (18] 1a) R, TE
0. 2mol/ LER BRI VEW H9VE T R, L - SVEC 1 Y - 1
RS A A S 5 A R VR JEE S, 7E 0. Smol/L
ERRVEAE I T, L - SVEC 1 Y - 1 Hrfg4i sy
7E 23 ~31mL X [] A 43 25 ke, 480 i R 4031 g
94.42% 1 99. 94% , (HAE P Ft b B A B 52 4
5 Ca K Na 78T 1705 (K 2a,b) .

TR Wbk 2 Y0 - 0 9K 0k BT £ (1] 1b) PR A
0. 2mol/ LA R Mk W M9 VE I R, L - SVEC 1 Y - 1
HER A AR MRS R IR IS, #E0. Smol/ LA
BRI PRI I/E TR, L - SVEC R Y - 1t 3 7e
25 ~33mL [X 1] 4385 ik, [ 4y 100% , H.
Mg, Fe K. Ca %5 4% i 8 7Yk B 39 I T 46t B, Na
BT R ME— B AT BE T R & (I 2¢,d) o HIE
F 3% (2006) 20k, Y Na/Li (i H) > 5 B,
Na A2 R 07 Z L E I =4 T8 426
VEAN [ vk B R R B R R 1 bk e 1 17 0 T S8 A 2
EIRACR 5 ISR AR SR EH 0. Smol/L AR 1R
HIRBER



i = & W Rk
1 2020
AR http; // www. ykes. ac. cn F
23 ARy B Hel i ikt e
Table 3 Comparison of Li separation and purification methods
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Leaching curves of Li in standard reference material under different eluents
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Table 4 Comparison of primary/secondary purification effect for

GBW07182
B TR (ng/g)
JLHR
GBWO07182 — 4 1 GBWO7182 — i 2

Li 212.95 196.01
Na 518.22 325.66
Mg 8.38 0.00
Al 1251.65 0.51
K 126.51 21.34
Ca 111.83 52.40
Fe 51.36 0.00
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Fig.2 Leaching curves of Li, Al, Fe, K,Ca, Na and Mg under hydrochloric acid/nitric acid leaching
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% Lpug OB B 23 ~31mL [< W] S 5 5K purfeation proces
IR 100% (181 3033 5) 24 | BERHI B 51 2 T Tl
(U8RI}, L — SVEC - 4 1. L - SVEC — 4 2. " s i "
N L-SVEC - # 1 429.38 429.38 100.0 25 ~33
GBWO7182 — £ 1 .GBWO7182 - #1: 2 iy L 14 4E 25 Y-1-fE1 844.86  844.86  100.0  25~33
~33mL [X 8] P B4 B ok, H Ik SR 4 5 Ky CBWO7182 —fE1  428.92  425.90  99.30 2533
100.0% .99. 83% 100% .99. 91% ( [ 3b, c. d, e; GBWO7182:H;2 30211 392.03  99.98  25~33
Y-2-#fE1 425.25 425.25 100.0 25 ~33

25) o HTAFZRAA A A P AALIEIE SOk ks L-SVEC-f:1 1086.98  1086.98  100.0 23 ~3I
BB 7E AR 22 52 2% g SRt i 1o s o ply P48 Y L-SVEC—#:1 2251.11 225111  100.0  25~33
L-SVEC-#:2 2279.03 2275.08  99.83  25~33

X a3 K F) 22 ~34mL, GBWO7182 - #:2 2856.76  2854.17  99.91  25~33

350 600 | (b) 525.89
300 500 F
250 _ 400 |
D 200 e
ﬁ ﬁ 300 -
150 b
4o 4 200 |-
100
50 100
O 1 1 1 1 0 i 1 1 1 1
0 10 20 30 40 0 10 20 30 40
WV (mL) WRVEAAB(mL)
700 o) 800 70000
C
500 |- 614.23 723.88 60000
500 1 600 |- 50000
—_~ —_ on
0 0 40000 &
B 400 - 390.78 2 400l HJTHH?
A <« 20000 =
200 |- 200 <
100 L 92.02 10000
0 i 1 1 1 1 0 i 1 1 1 L 0
0 10 20 30 40 0 10 20 30 40
WVEAF(mL) WRPEAR(mL)
—eo— i —— Na —aw— Al —— K —— Fe ——Ca
300 a: 0.5mol/LAYERL-SVEC (Lig&E41pg)
b: 0.5mol/LEYEEL-SVEC-HE1 (Lid%2ug)
@ 600 c: 0.5mol/LAYERL-SVEC-HE2 (Li%i42ug)
el d: 0.5mol/LAYERGBWO7182-4:1 (Lifrft%2ug)
1 400 e: 0.5mol/LAERGBWO7182-482 (Lidi%2ug)
Ad SRR BRFEFWMIERSE Lis Al Feu K. Cav Na
200 JERAE; WAL BTGBWO21824% 5 i Al BT R F-Li
i, HEAEL P AT TEER ST (GBWO07182-k1
0 . : . : 1~ 10mLIKYENE) » MHEALIBEO AL R AAR, ST R
0 10 20 30 40 (Lis Fes K. Ca. Na) ¥RZigh ks

VA B(mL)
PI3 ANl FAERARDE TR0 2k 8055l BRI IR DE I £k

Fig.3 Illustration of eluting curves of Li, Al, Fe, K, Ca, Na and Mg in differen loading amount
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Analysis of Bauxite
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HIGHLIGHTS

(1) 12mL 0. 5Smol/L nitric acid as eluent can reach complete purification and recovery of Li.

(2) Na/Li (mass ratio) <1 after purification and the interference of Na on the analysis of Li isotopes can be

ignored.

(3) The proposed method was applicable to Li isotope analysis of sedimentary rocks, especially bauxite.
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Sample dissolution Separation and purification of lithium Sample measured by MC-ICP-MS

ABSTRACT

BACKGROUND; Bauxite is a product from extreme weathering, an important carrier of lithium. Due to its huge
resources, the study on the mechanism and distribution of lithium in bauxite will be beneficial to the prospecting
and prediction of bauxite deposits. Efficient and accurate analysis of lithium isotopes is the basis for deep
understanding of the lithium enrichment mechanism and distribution driplines in the ores. The bauxite samples are
more chemically stable and the sample dissolution process is more complicated. The content of matrix elements such
as Al, Na, Ca and K is much higher than that of Li, which makes it difficult to purify Li.

OBJECTIVES: To establish a method for separating and purifying lithium in bauxite for Li isotope analysis.
METHODS; On the basis of previous studies, the separation, purification, and measurement scheme of Li in
bauxite were investigated by leaching experiment.

RESULTS: In this scheme, polytetrafluoroethylene exchange column with an inner diameter of Smm and a column
length of 190mm, and AG50W — X12 cation exchange resin were used. 34mL of 0. Smol/L nitric acid was used as
the eluent and the final solution was 12mL, resulting in complete purification and recovery of Li in bauxite. At the
same time, the method was used to purify the Li in international standard samples, I. - SVEC, RGM -2 and
GSP -2, and the values of §'Li were measured by MC — ICP — MS, which were —0.26%0 +0. 09%0 (2SD,
n=3), 3.19%0 £ 0. 37%c (2SD, n =3), -0.78%0 £0.22%0 (2SD, n =3). The analytical results were
consistent with the previous results obtained by other methods, verifying the reliability of this method. The proposed
method was used to purify bauxite standard sample, GBW07182, which yielded §'Li of 10. 16%0 +0.21%0 (2SD,
n=3).

CONCLUSIONS: The purification method reduces the amount of eluent used and improves experimental

efficiency.

KEY WORDS: bauxite; associated lithium; separation and purification; Li isotope; MC — ICP — MS; standard

materials



