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BRI 2 MC-1CP-MS 73 ic i iF e

EEEY, RET, wag'? S0, Wi, Fias?
(1. ARAEH TR A b3k e, VLPY F§ & 330000

2. FRABFD TR R IR SR B R TS0, V75 R B 3300003
3 HEREREIR S B TR, L5 100084)

FE: 42 (Li) A4 (B) B Z A RAE AT RIFORIZA, 2R T8 BRF . F KA E

AR, 1242, AAE MC-ICP-MS BLE 57 F 64 “itlez m " B, RF 555 C4RiE 69 MC-ICP-MS 547

PA AH R LT EAATEE KX (0.01%~5%), Pk Aed RIEH 7R LETRAE, FHL4e,

BRI AL F 0 AW T A R B, AAER MC-ICP-MS 42, #IREEieleak m & L dphl 5 %, 3SR HFREE

M, AXAEMAFRRE, I RRAFTFART E, & BRFHE (IRMM-016. JG-2. ERM-AEI21,

ERM-AE122, NASS-7) e 5236 ® W3R 47 /4 (Alfa Li. Alfa B) #4757 K BmlX, ¥ Sk 7 £k TIH,

LEREN . AER 03% FAMERFAT T TAREZERALTRET, K20mV FTHZE 4mV, FF4RIE

"Li % /A 24h MAKT SmV, FIF WIRARER R AlfaLi 89 0'Li KA X IMEE A 0.13%(2SD, n=73).

BAG . BAREFFRBRFTFRREFZFEMAFRIERANEZOAT %, AREFERAZIENT BT kR

PR IERE P, I E ASRAREER Alfa B 89 0''B KA XM A 0.19%0(2SD, n=60), A 42, 4

Bz B FRARAR G M X & R S sTARIB AR ZTEBA A —5, B T S TR,

KEIF: Tle Ry 4ERMEE; ME{LE; MC-ICP-MS; 0.3% fAtshiaik; =8k

E:F=g

(DMC-ICP-MS | & 42 . # Rl 4L & 0 R BT 1L A B, FHOR R #oRml X ey sk B 27 K, B TR
£

Q)18 0.3% FAANE IR FHRAZT T, LREEASHBEERME; RENT Ry xESMEILEN
AEFM E

Q) AT F TFHRFTE, B AR, R Z XA 3 7T 0.2%0F7 0.3%0.

FESES: 0657.63; 0614.111; 0613.81 XEkFRIRAD: A

BALL L AR R R, P 16.7% RO T 0 IR) 07 3R 205 1 10 bR A 27 S 17 398 P AR K A R
X 2 BRI AR R KAEN B RS  BEZE (9.1%), L TEAR R b B 2 b iy [ 67 3R 4H
1 D12 TR Hb S B R (L AT IR 60%0 2SI A 70%0(0" B) [0 L PRI, SRR 2%
DIE L) WA B B AR E R, SR AR R (LA R R T, TR AT L R R R

i BHEA: 2023-10-26; f&E BHA: 2024-03-06; = HHEA: 2024-03-13

E4WA: AEMTIFERILS (AAF2%) 5 H (DHBK2020012); 4K %8 302 FUR + IR 5 PR 1 55 S0 36 28 TF ik
H:4WH (2022IRERE102); [ AL A BR A 7] -R AT TR F R IR S 35 E R &S S S A0 40 H
(2022NRE-LH-05); H ARG IRFFER AR 545000 57 AR S8 % I UM (Sino Probe Lab 202217)

E—1EE: BEM, LB, ERMNFRGE IR, E-mail: 1307614831@qq.com.

WBEEE: FREE, W+, BFER s, FEMNFAMESERERN ZHSE. E-mail: luchennwu@163.com,
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RSN )z VAT BT R AL A R
R

O A e B B (TIMS) & ) B ik
LR £ 46 85 TR B (MC-ICP-MS) 116 107 ) 2
BEOBRREN 2R . TIMS 32 e A AR X 52 2 #E BT,
IS Bt o IR AC IE S 2% . T MC-ICP-MS 43 AT i F
A X 50 35, SRR 43 VR A I fRT BR (BF i AR AR 38 ik,
SSB), HilikE R %8 ] R G U, n] 5 3H0GH i R
FIMN AR R Z 5 8 1203 = A i
ULAER , BRI R A H AR . MC-ICP-MS X4 [R] 37
Z2IARORS A8 AL S IR (0.2%0 ~ 1.0%0) 1012242
X T [] 437 25 ARG BE N 0.1%0 ~ 1.0%o 13714716260
TE MC-ICP-MS I A o, A i iE A8 10 ), 22
JUER Gy 16 B IR AR IR X 3 b ORI 7 S5 S 1 43 M
v F R Ok, BT S A s L L
TERR RV W LA R (4 T8 SXAE TR, 5 #5891 5 Bt
FESERE RS0 1 NI T80T SeRRe T i . P, ol
TE MC-ICP-MS 3B A7 2R “1e 125800 B &, 520
50 U= i S 1 | WUNE i S L= W K e i AR PN N 5 N
(20 ~ 200mV) |21 SR TN R T A
FE AR, 4 745 (2016) 2 7 Neptune MC-ICP-
MS(E [E ThermoFisher 23 7)) ¥ 25 A5 2 i ist A v
IR BRI Ve 15 SERE, 'Li 8 = T b 110m V(3 5
07 HE2 1.2%), i fl FH 5% S AL 5 Y8 1min 5
TLi B EE SRR 1.5~ 2mV, 45 3h H Al ikt
B 3 N R B AN DG 5 | A 1) JE AR R o i el
Nu Plasma F 81X &% Ry =0 AR R 67 B, g
W1 (2min) Ff BRI VeI 1975 5o — B AE 20mV £ 47 (5
507 H2 0.5%), #8103 2R ) T ik — A
B 1) R 1 e A A AT D bR (i, X
T 2 404, ©GE B MC-ICP-MS 434 Fhili iy
WS E ARV Bl — B 40 ~ 100mV, 3555 47 e nT
2 129 V1O R FH 2Rl e ke i Al T 2%
BT, S s = AR, R HEHA R
4 (Direct injection nebulizer) Ja( /D4 i 5% B8 1) 7], 18
TNTE SIS VERT ], DL AR PRI (PR AR . $hiR
SRR, EUK . H AR A A 1228 i,
He % (2019) 7 {# i} Neptune MC-ICP-MS Jll i fif,
2% HEFRIEUE Smin J5, 1 545 505 100mV(T5 5t
FE 12%); B2 Ak B9 S AL AR 5 05 U8 1min, B {55 A
1000mV [4 % 3mV A 47; Cai % (2021) 14 fd ] Nu
Plasma Il MC-ICP-MS Il [R5 Z B+, 5 R f5 52
H 42mV(ET 55 2 4.5%), 1 R ER =S 0Bkt
AT F A LRI A
— 202 —

25 b i, N [R 26 A 1) MC-ICP-MS, 424 Nu
Plasma & %1 f¥ %% F1 ThermoFisher 2% &) M
Neptune(Plus) {%4%, B IR RSE B 7 IRFIHEE D
et B2 SR, SEER. MR BUE T 25K,
CARRIEL T SIHUE I (AL R AL 5)
RETSTE Nu Plasma RIS L SCHN H, S B 75240
S50 T 22 LAARAS i o e 5, R (AR R A )
A CHWFFE T Nu Sapphire (Nu Plasma 23 7)) MC-ICP-
MS A EFIRER BRI R AiC 2808, A
()T S 5250 AN 25 BRI 28, DA a7 kG B A
o B I AR L BRI ZR I vk . XA AN
Ivi) e 11 SR AR R A T A Y R TR, A8 T O L
SRR 8RB I ok B2 B 5% s %o TR [l 3=
XF LG Tl 2K . AR BN TR AR R A SR T TR 1Y
BOR, 256 RG2S FFNBR 2, R AR AR E 1Y
ATy %8, 38 T H 3 1 B A Il A5 0 1 ) i 3
Pt (2SD) Ui B S8 5 S AT EE

1 LR
1.1 Y38

ARSI AE AR TR 2 A R R [ 5K e
S SE . M A4 #5 A Nu Sapphire MC-
ICP-MS; 4 Z 48 Al X A1 45 ESI2DX H sl FE#s
FALRS I F A PFA B R), BB HIEE . A
HIE A FIER4E . Nu Sapphire 76 &5 X i 114 “ 5
fiEtE "3, 5 Nu Plasma AR, S35 6 R A 6000V;
IR AE L I N R A, MUE B TR AR A
Z MRl AR S5 7 S, I LR R 4000V SR L A%
16 MEFIEEM . 1A B TS (SEM) A1 1 AN30H)
Kl % (Daly). DR A (Static) 2 Hrsi=t, £
[7) 437 2% 0 FH ¥ A5 4R Lo A HO(10"'Q) #2 1k
TLi A1 OLi; 0 R A0 2 90 3 B SR FH 325 AR AR Le AN
H6(10"Q) [A]iH15'°B F1''B. Nu Sapphire MC-ICP-
MS (YA AT E W 1,

PR 7 2R I8 (Wet plasma). 38 1o ] 22
2%(VIV) iEIR TP AR NS 5 2728 bR . X TR
IR 2R 40 HT, 1 AR5 (Cycle) A03E 30 AN
S BEAS JE R [E] N Ss, RE SRS 5 2R 4R B ]
150s.

BRI 2R AL AAHRT FARMER B 6 (H %
N, IR F AT

OTLi=[("Li/°Li)ampie/ ("Li/*Li)gangara—11% 1000%o
2 (LA L) e 18 26 BE & TLI/L AR B D0 52 {5
(L) gandara 22705 50 S FH 818 B0 5 5 A v R
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552 FEVE T, & #EANIE 2 E MC-ICP-MS /4 HBIiCAZSUN 5T 543 4
21 Nu Sapphire MC-ICP-MS {X#§3EAHL B
Table 1 Basic configuration of the Nu Sapphire MC-ICP-MS instrument.
TAESHL g UL TAESHL LS
LIPS 1300W PEREY AYIEE
T H R 6000V, = AERIZ FALARA (Ar) ) ~ 30psi
BHIS (Ar) Hik 13L/min HE BRAE, T
. He-''B; L6-'°B
HiBhR (Ar) Hik 0.9 ~ 1.0L/min Pl s HO-*Li; L6-Li
AR B BHEZE fLss, PFA 254645, 100/50pL/min S is2g

TLi/°Li F B A2 (B AT 3540 . BRI R AR E) TR
BRI NIST L-SVEC,,

8" B=[("'B/"B)ampte/(' B/*B)qtanciara—11%1000%0
2 (BB TRFRFE A B/ B HAR 40 E 1 5
("B/ B ) anqura 7715 5 RE A AT BT IS PT UCARMERE
"B/'B LRI A (A ASE (A . B R R AR A
Blif% NIST SRM951.,

A7 R 4y v I SSB AR IE . 100ng/g 42 ]
5 2 b M 1 W0 3 PN K B2 38 B T 0.05 %0(RSE),
O'Li HME E— T 0.2%0; 80ng/g Bl [0 ZAn i
TR IR A B 38 LT 0.08%0(RSE), 6''B I 4
JE— AT 0.3%0. PRIFIZR RBUE R ~ 20V/(pg/g),
BRI R R EUE S ~ 8V/(ng/g).

1.2 FRUEVIA 3250

B # P AR [R5 ZEZARiEIT: NIST L-SVEC
(NIST SRM8545) Fl IRMM-016. L-SVEC(## 2 £ )
VE Sk A1 b, #E #2 1 24 "LiS’Li=12.0192+0.0289 ' ¥ ;
IRMM-016 VER WEFEFRAE . BRI K K29 50mg
i) L-SVEC ¥y RIAMHE 2mL Wemlme b, 28 8 21, IF
F 2% VIV iR RE, 7= 2 20ng/g 4R, AL
HTH 2% G R VT e ) 430 Wk B it HIARTR) %) 7 32 il
£ 20ug/g IRMM-016 JFUR . A S5 v 28 R &
WEBFRIGA 4G USTC-Li(h BBl R K2R %
V‘]%Bﬁ?/f?/ﬁ/ﬁ, 2‘%{3 57LiL.SVEC:719~3%°); Bif v 3%
W (D) 25 A BRAA JOG 3 2l 45 B T AR VA TR
AlfaLi, f#i/] 2% fifRF+ USTC-Li. Alfa Li(1000ug/g)
i e, TE A8 100ng/g W . ILAR, SEBES Ak AR E bR
FRFE IG-2(46 45 YE AT IR SRR FE . DL EAREY)
S HEIE 2,

FEI bR L FEA A5 Z bR o SRR R K NIST
SRMO51(NIST951a 1 ). Wl 2 #F ¥ ERM-AEI21
1 ERM-AE122. NIST SRM951 1ENAME, HEFF (K
1°B/'""B=0.2473; ERM-AE121 #1 ERM-AE122 {f Jy i
FEARRE . AR W 45 FRELZY 50mg 1) NIST951a

2 bRiEn BRI R RIE S S5 A

Table2 The measured and reported O'Li; gyee values of

standards.
R Livsvee Z%MH 6'Lipsvec MIAME 28D
VINCHE /Ul n
(%) (%) (%»)
IRMM-016 -0.17 ~ 0.40° 0.12 0.07 50
USTC-Li -19.30° -19.37 0.12 56
Alfa Li - 13.71 0.13 73
JG-2 0.15~032° 0.13 011 12

M “RRESHM. Alfa Li I ENTMERK, TS5,
a. IRMM-016 [ 6'Li,_gvgc 2% EHUE T GeoReM(Geological and
Environmental Reference Materials) % 415 J&& & XF i 2 % SCHik ,
L &E 3 MC-ICP-MS MK 45 R o b. USTC-Li (1 6"Li, svec Z%1H
B P E R K A MR L . ¢ JG-2 19 6"Ligvee B MH
VBT Bouman 25 (2004) 130 | Jeffeoate 25 (2004) 15V | Li %
(2019) ') | Lin % (2016) ") F1 Zhu %5 (2020) 127,

Note: “~” indicates the absence of a reference value. Alfa Li serves as the
internal standard solution in the laboratory, and no reference value
is available. a. The 6'Li, gygc reference value of IRMM-016 is
derived from the Geological and Environmental Reference Materials
(GeoReM) database and corresponding references, considering only
the MC-ICP-MS test results. b. The 6'Li, gygc reference value of
USTC-Li is provided by Professor Xiao Yilin from the University of
Science and Technology of China. c. The 6'Liy gygc reference values
of JG-2 are derived from Bouman et al. (2004) BoJ | Jeffeoate et al.
(2004) "1 | Lietal 2019) '), Linetal. 2016) [**! and Zhu
etal. (2020) (37,

TREAD A, ¥ A AERB LK P, 2 100pg/g B 4514
W, FH 2% R UEA TR RS, DUEC S WL, — A
80ng/g. ERM-AEI21, ERM-AE122, B gk 95 (h
) fb 25 BR 2 B 6T 4 45 B IR AR IR T Alfa B
fifi FH IA]—31t 29% ASERFR B2 80ng/g £ . AL
SR 2 NFRPRBGA LG Alfa B 45 55 PR UER
7 1000pg/g. LAk, PR K AREE NASS-7 1E 0 7
RAEARRE . DL EAREY RS L% 3.

IR 25°C B HLBH R 18.2MQ-em Y i 4K,
i 4l KHL Milli-Q® EQ7000 i#8 4li /K £ 48 (1%
Millipore 28 7)) 15, w4l mNAR, LAl
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Table 3 The determined values and reference values of the B isotope composition in the reference materials.
R R o' 1BNIST951 S 5“BNIST951a MERAE 2SD ]
(%o) (%o) (%0)
ERM-AEI121 19.54 ~20.33* 19.78 0.31 64
ERM-AE122 39.3 ~39.74° 39.54 0.33 36
Alfa B - —4.66 0.19 60
KA NASS-7 - 40.03 0.33 35
PR(SEYIN 39.98+0.35 - - -
PR(SEYIN 39.45 ~ 40.26 - . _
T7KbEE NASS-2 39.63 ~39.90° - - _
T7KATEE NASS-5 39.40 ~ 39.89° - - _
1/KbREE NASS-6 39.41 ~39.81° -

W “URELSEM. Alfa B LI ENTRFERE, T5%H. a. ERM-AE121 Fl ERM-AE122 1 6" Byistos: Z%{H% [ GeoReM %t 2
SHIN 2 30k, B TRE S HIXE T NIST SRMOS1 Al NIST SRMO951a FIZ (8. b, KIAMEK 6 Busross Z%H5] 1 Chen % (2019)
&;H;rh%%%imo c. NASS /%ﬁljﬁ7k éllBN[s'r 951 %%{ﬁﬁll Fl GeoReM %&ﬁﬂ‘é&xjmé%iﬁﬁo

Note: “~” indicates the absence of a reference value. Alfa B is a laboratory standard solution without a designated reference value. a. The 8" Byst os:

reference values of ERM-AE121 and ERM-AE122 are from the GeoReM database and corresponding references. The data include reference values
of the sample with respect to NIST SRM951 and NIST SRM951a. b. The reference value of 6''Bysy s, in natural seawater is cited from Chen et al.

(2019) 271 and other references. c. The reference value of 6" Byst 051 for NASS series seawater is sourced from the GeoReM database and

corresponding references.

Savillex TMDST-1000 V. #f 75 18 & 4t (3¢ [E Savillex
o] ZIRZEIR SIS o HAIR S 29% = 4l
K, W H R A R R (G3 9, RO Rk
e AT Ing/g); R L EAL AR ; R4l Ak

SRR Y PRA 25 #8340 28 o) 5 4l il 2
iR . K. AR Z IR IIE e mEER L
47 (HDPE) IR . S WRAE S 55— MR 25 28 WU el I
B TR 2 52 AR LI 1k o 250 v i A TR RS A
ITE T35 1 2 50 25 1 1 2 IXUHE D ol 4, R e K
R 3 b s/ L B2 1T e DA R 38 ST G oty SR 1)
A
1.3 STk

S a0 R | B 457 2R A2 A5 X
TR EE 52, ABFSE 53 BT DL SE g, LA
B TSN [R] ()85 e 4 ) vk ke I rrg il i
1.3.1  HR[REM R IO S5

(1) TSR IRTFIRR 2% AHIRZS 1

— ANL/LA B B A 81, AL R 2x60s 1Y
2% T4 BR (75 Uk W )—80s 1Y 2% il FR (=5 11 2
F)y—30s 1 2% 5 1R (25 FH K )—2x60s 1 2% fiF
i (IHVEI)—80s FE T F-—150s AYAE SN,
BF ] 580s. H:/IMAE Al AT N2 i 52 55, oA
LTI R B VeI E] (350s), A IE B R BE A4 I 1]
(120s) [ =A%, ic AR R AT 528 1k, THE bR
i) o'Li {H MG EE (2SD)s
— 204 —

(2) FALERVER AR T 5

PR 1 2 AR R 2l AL B AR T 2% TR,
i A% 0.1%. 0.3%. 2.5% FlI 5% EACENE T 7641
(] 457 2 000 4 1 27 - G i, A T LA b B S A B
HERE 60s; N 5 Ji B ] P 4 [R] 437 28 EUAE 1) 9 G
(SE) 281k, ic 5% 24h N'Li JC R A 21k, 15
FRUERIRR o'Li {8 K HAMKEE (2SD).

(3) e I

FRAE DL I 25 5, e B3 1 2 AR =,
03 PR o' Li {E A HA I #E (2SD).
1.3.2  WlE RS20 SE 5

(1) B SR FI R R 25

L4 [ A7 2R LR AR A ), — 4~ "'B/B (i
SLAFE] 580s. ORI F BT F AL, TR AR E
AR o' B KX ILAMEE (2SD).

(2) BT SRS AY

EHIEVRICH 2% WS IR , A 52 530 437 4 805 vk
WA AR 1% GHIR . BR1L1Y 0.06mg/g FALEAE
. 0.1% Z/KJLRIOT %, Mg B R M5 517281k

(3) FRifEY BT

HRAE DA 25 R, e A1h i =S AR =,
MR8 EPRbrRE o''B B A K E B (2SD).

2 HiR5E
2.1 PFENEERE RIS RE
X HAL SR (e B ) FRE R R, il
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PV, 45 ZRENE (72 MC-ICP-MS 201 P iC A BT 52

543 4%

FH 2% TR 15 VE 120s(60s+60s), 15 51 AE 1L A
) JLA 2R (~ 0.1ng/g) > . {#i Fi Neptune MC-
ICP-MS ] i £ [ {37 2 W} 7Li 5 5 5 5 ik 30 ~
110mV, i Se k& TR (EH1217) &
i (ImV/h), 35V 3 ~ Smin WARMESE 4 T 112, A
WF5E 8 Y Nu Sapphire {X #5134, "Li 75 5 b %5
DT 46 LA Z AR 2 8 b T2 10 ~ 20mV (A 1),
HREE MR 775 So o BRI K . /T AW A3
Li 75 se [FA 2 HE SHES R R IEZE R R, =
S EF B R 25 F1 IR (on-peak-zero) 23 2R BT 1)
s L0 PRI EARIETE Li (01828 (KPR

X F % —4n7s [ J7 =, A SO ve s Fl
T ] 2 (350s), 23 5 A AL 23 000 4 2% 23 0 35 K
SSB A IE 1R 22, TEAXAR SR BE S M AT e B LR

30

¢ 200ng/g

25 4 100ng/g

Leesy
2 | * o0

A
Aysh 4 A A AbAAN

"Li signal intensity of background(mV)
@,

0 l.0 2‘0 3.0 4.() 5‘0 60
Time(h)
Bl 2% WRETETERIE R, Li RSB N EHESNIR
IS T FR 8 R T T

Fig. 1 The background signal of "Li gradually increased with
the continuous testing time when using 2% HNO; rinse
solution.

5.5 25
_ >
S s 120 E
7 E
2 =]
o e}
£ 4.7 t 15 &
g =
s | £ E
T 43 e d 10 %
52 =
z | &
g 39 15 %
-
3.5 . . . 0
0 2.5 5.0 7.5 9.0
Time(h)

F“ %, Lin % (2016) ' 2! 7£ Neptune MC-ICP-MS {ll]
R AR AR R A, T 5% SN BOE VEE
5 60s, 'Li ¥ 5H{EM 30 ~ 110mV i FHFEKE] 1.5~
2mV, FEEESHMN 1.2% FHER 0.02%, 37 H%A
S BRAE TRV 2R HOAE A P S TR R, ) A T g R Ak
I 251 S (Y B2 . Nu Sapphire MC-ICP-MS 7 £ &
FH X BEAIG, 1E H i BRI UE 1208 J5 19 7 5% 4w A%
(10 ~ 20mV), 'Li ¥ 5 555 L4 H 0.3%. WA 2
FEAAL SR B 5% A0 ENV T VT 5t 60s ),
Li T AEAE 10h N THIFE SmV 2247, 15 UR )5 9 2h
PR W IR (MR EK 22%), Lil°Li HE
MK NAEEE (SE) 2822 (B ~ 1%0)o I, R EEI
AL ARV O AR TR0 IR — a2 i TR R,
Al IERE R TV e, BOMAEY pA, T E P AR
WP AN R U Li 15

it FHAS TRV B SR AR BRI E o 7 Sl Y i ]
DU B A B B2 S AR (0.1%) X5 50l VEAL
AN ZE (~ 6mV), T 5efi SRR 1, 7F 8h J5 I
LG [0 T i 2.5% SALERVEI, =B Na 251
X Li 8 L = A B B I A RO, Li i R B
B 1) ] B 52 0RE R [ ~ 12%, "Li/SLi FCAE YRS B
(SE) £ 2%, )\ 0.04% - F+% 0.1% LA I, 25 1.5h J5 K
SAEH MR BT T 60s 1 0.3% SAALANY
OB, Li 15 50 7F 24h NECELE 4mV 247, [AHT Na
BT L AR A PR P e e [ R R T
Pl 2wl — M R B A TR FEAE 10% LA,
TLi/SLi FCAB ARG BE ML 0.04% T % 0.08% £ 47, 1h
PR PR IR B2 28 0.05% VAN . HLIR vk B S8 Ak il
VRV E A 40 BB B G 0T A 2R G MR AL Y 75 G,

1.0E-01
& (b) © "Li signal of background
2 © 7Li signal of samples
£ 1.0E-02 | PN iy
B + Li/°Li internal precision
Té 1.0E-03 F #
S +| lFtlh h@"_'_-lq":m#.ﬁ- +
£ f R T g e
= 1.0E-04 |
.;

1.0E-05 . . .

0 2.5 5.0 7.5 9.0
Time(h)

B2 5% SULBNERE TS Rt 60s J5, EIEH M AR LI REUE 200ng/g). "Li H5% () ML LI MEIAPIKSEE (SE)(b)

R 1a

Fig.2 The Li signal intensity of samples (200ng/g) and background (a), and internal precision (SE) of "Li/°Li (b) during normal

testing after cleaning the background with a 5% NaCl solution for 60s.
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I 7E B ) o7 2% 03k A e 0.3% AL BNTE T
vEE st (B 3).

S

E 12

=2 —+ 2.5%NaCl
g 100 S - 0.3%NaCl
D : - ‘

—é 3 le o ©- 0.1%NaCl
b | [ o
S 6 & e P

g‘ ica ++'+I-:o¢o¢%o-o0' o

§ 4[| on et

£ ¥

s 27

=]

on

oo

= 4 9 14 19 24 29 34 39

Time(h)

B3 2.5%. 0.3% M 0.1% A6 B4 3 75 D8 3 60s A,
FERESMIE R S R L 15 AR E (L
Fig.3 The 'Li signal intensity of background after using 2.5%,
0.3%, and 0.1% NaCl rinse solutions for 60s.

2.2 TR RIATE )T RIHE

WA 276 MC-ICP-MS _FRY3CAZ300 e Li 38
JUHE . 80ng/g MR 23 W L ALK, SR 1208
FERRTE Ve 5, 2h J5 B 1R f5 5 =ik 40mV, R
& 7 2 4.5%(& 4). L )F 8 B ET 3h Y, B
"B/B HCAR IR A IR A — 1 S, o' B DA 22

%ﬁ 1%00

—+— 100pL/min glass nebulizer
—+— 50puL/min PFA nebulizer

11 11
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A Study on Memory Effects in Lithium and Boron Isotope Analysis Using
MC-ICP-MS

TANG Qingyu'*, CHEN Lu*", TIAN Shihong'?, HU Wenjie’, GONG Yingli®, ZI Yanmei'?
(1. School of Earth Sciences, East China University of Technology, Nanchang 330013, China;
2. State Key Laboratory of Nuclear Resources and Environment, East China University of Technology, Nanchang
330013, China;
3. Department of Energy and Power Engineering, Tsinghua University, Beijing 100084, China)

HIGHLIGHTS

(1) The memory effects of Li and B in MC-ICP-MS are obvious, which results in a poor data reproducibility among
different measurement batches.

(2) When the Li background is rinsed with 0.3% NaCl solution, the stability of Li isotope analysis is the best. The
flexible blank deduction method is suitable for accurate determination of B isotopes.

(3) After using the suggested background cleaning method, the detection accuracy of international standards of Li

and B isotopes can reach 0.2%o and 0.3%o, respectively.

ABSTRACT: Lithium (Li) and boron (B) isotopes are excellent tracers in geological processes. In order to study
and eliminate the memory effects of lithium and boron element in isotopic measurements using MC-ICP-MS,
different background rinsing protocols were designed with reference to previous research. The 6'Li and 6''B values
of different types of reference materials were tested to evaluate the long-term reproducibility of the measurements
using designated rinsing protocols for at least six months. The results show that using only 0.3% NaCl solution to
clean the background for 60s can significantly reduce the lithium background signal and ensure the 'Li background
signal is less than 5SmV within 24h. The long-term external precision of ¢'Li values for Alfa Li, an in-house
standard, was 0.13%o (2SD, #=73). Rinsing solutions, such as NAF and NH;-H,O could not significantly reduce the
boron background of the instrument. However, the flexible blank subtracting method was used for precise
determination of 6''B values. The long-term external precision of §''B values for Alfa B was 0.19%o (2SD, 1n=60).
The average §'Li and ¢''B values of different types of reference materials were tested using these rinsing protocols,
and the results were well consistent with reported data, supporting the applicability of the conclusions. The BRIEF
REPORT is available for this paper at http://www.ykes.ac.cn/en/article/doi/10.15898/j.ykes.202310260167.

KEY WORDS: memory effect; lithium; boron; MC-ICP-MS; 0.3% NacCl solution; blank deduction

BRIEF REPORT

Significance: MC-ICP-MS is commonly used to determine the composition of lithium and boron isotopes.
However, data quality is often limited due to significant memory effects caused by deposition or adhesion of Li and
B into the instrument. The rinsing solutions, including NaCl solution for Li and ammonia or NaF solutions for B,
were tried, to eliminate memory effects by previous work!'>'®*"%321 However, the sensitivity and background of Li
and B elements in different instruments are different, such as in Neptune or Nu MC-ICP-MS, the memory reduction
method should be retested in a new instrument. In this paper attention to the Li and B memory effects and their
reduction method in the isotopic measurements using Nu Sapphire MC-ICP-MS was given. The results show that
using only 0.3% NaCl solution to clean the background can significantly reduce the lithium background signal, and
ensure that the 'Li background value is less than 5SmV within 24h. The flexible blank deduction technique can be
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used for precise determination of §''B values.

Methods: 0.1%(V7V) NaCl, 0.3% NaCl, 2.5% NaCl and 5% NaCl solutions were introduced for 1min to rinse the
background of Li before a daily batch run. The background of Li after a normal 2% HNO; rinsing sequence and the
internal precision (SE) of "Li/°Li when testing 200ng/g Li sample solutions were recorded for several hours. For B
isotopes measurement, water, 0.1% ammonia and 0.06mg/g NaF solutions were introduced for 1min or 2min to
control the B memory effects. The background of B after a normal 2% HNO; rinsing sequence were recorded when
testing an 80ng/g B sample solution. The blank subtraction method with different frequencies was also used to
control the memory effects of B. The ¢’Li and ¢''B values of standard materials and their external precisions (2SD)
were calculated to ensure the accuracy and long-term stability of the measurements using a different memory
reduction method.

Data and Results: The fluctuation of sensitivity of "Li and internal precision (SE) of "Li/°Li caused by Na were
limited when 0.3% NaCl solution was introduced for 60s. In the meanwhile, the 'Li background signal decreased
from 20mV to 4mV and remained a low level within 24h. Thus, a washing process included the following steps:
0.3% NaCl solution was introduced for 60s at intervals of about 24h, the background intensity determined (zero test)
using 2% HNO; blank was subtracted before a daily batch run and 2% HNO; (2min) was used to rinse the
background between each standard and samples. The §'Li values of reference materials and their external precisions
(2SD) were obtained in six months to ensure the accuracy and long-term stability of the data. The ¢'Li values of
IRMM-016, USTC-Li, Alfa Li and JG-2 with respect to L-SVEC were 0.12 %0+0.07 %0 (n=50), —19.3 %0+0.12 %o
(n=56), 13.7%0+0.13%0 (n=73), 0.13%0 +£0.11%o (n=12), respectively.

The ''B background signal could not be effectively reduced when the background rinsing solution was replaced
with pure water, acidified NaF, ammonia and dilute nitric acid. To ensure the accuracy of the test, the background
deduction method is flexibly selected, that is, each blank is deducted once between each standard and samples
within the first 3h of the B isotope test sequence. Typical washing and testing process included the following steps:
120s 2% HNO; wash—60s wash solution uptake—30s 2% HNO,; zero test-120s 2% HNO,; wash—60s sample
uptake—150s sample or standard measurement. The zero-testing process could be lessened to once every nine
samples testing after 3h of the batch run. After six months of reference materials testing, the J''B values of ERM-
AE121, ERM-AE122, Alfa B and NASS-7 were 19.78 %0+0.31 %o (n=64), 39.54 %0%0.33 %0 (n=36), —4.66 %o+
0.19%0 (n=60) and 40.03 %0%0.33 %o (n=35), respectively. The results were in good agreement with reported data,
which indicates that excellent accuracy and precision can be achieved for Li and B isotope measurements using
these designated rinsing protocols.
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