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Determination of Boron and Tin in Geochemical Exploration Samples by
Inductively Coupled Plasma-Mass Spectrometry with
Alkali Fusion Sample Preparation

ZHAO Ling, FENG Yong-ming, LI Sheng-sheng, SHI Xiao-lu, WANG Jin-yun
(Anhui Institute of Geological Experiment, Hefei 230001, China)

Abstract; A method for the determination of boron and tin in geochemical exploration samples by inductively coupled
plasma-mass spectrometry with alkali fusion sample preparation was developed. The detection limits for boron and tin
were 0.65 pg/g and 0.12 pg/g, respectively. The reliability of the method has been tested by the determination of
boron and tin in soil and stream sediment National Standard Reference samples. The results are in agreement with the
certified values with precision of less than 10% RSD (n = 12). The method exhibits simplicity, rapidity, good
reproducibility, wide linearity, less pollution and is suitable for the mass geochemical exploration sample analysis.

Key words:

boron; tin; geochemical exploration sample; alkali fusion; inductively coupled plasma-

mass spectrometry

KISk, 1+ 5 5.1 20 5+ A0 MoK
RUTR Y FE v B Sn /9 U 2 332k H & 5106
PN TR B LT R L B
B A SR BR A , 1205 B4 T B & BRI 200 x 10 7Y
BESH AN Sn 2 R I 50 x 10 ™ AR i AR X o 1
FE i S Ty R N s W B kT
3.0x107° Sn ZE(KTF 1.0 x 10 B LHELIK
X Ry R 25 AL AR R v B S (I AT R AR K
AE ARG A5 B TR v (ICP - MS) 2
H AT AN AR Z o0 K R pr AR 0 B

Wim B EA: 2009-10-15; f&iTHEH: 2010-01-18

A RBIE R ERYE TS IL S, B2z N T3
Bilbes MERBLE CEarRL S MR AR
LT Tl PR SO R 2

B Sn {2 22 H 5 X 350 BR A 27 98 £ 460 JT
R, 0TI RAR AR RN XA AT,
ROTURGEE MR IR A BN EOR B0 S8 A
Gt PV IRF 7 A 2 B8 4 W) 8 52 5 48 PN 0 T At O ) R
2 M, A R AL R A B L T
1CP — MS R4 T I A2 5 (H 78 388 30 Ak LR A b, SR
HF - HCIO, - HCI - HNO, 1 & R A 3R fy W A7 72

EE® I B3 (1965 - ) L, LRERMN , S B TR, A2 0BT TAE . E-mail: zhling1224@ 126. com,

All rights reserved. http://www.ykcs.ac.cn

— 355 —



554 10 a0

il

http: // www. ykes. ac. cn

i 2010 4

TR 0 28 401 2K VA 0 S 4R IO 58 4 A R A
PRI, AR SCR T NaOH 8™ IR b 7007 35 A LA
i, 1CP = MS 3530 % , LAY b kAL SR B A v B Sn

I RE T i o

1 Uy

L1 88 B T4
Thermo — Elemental X"series Hi JBHE & 25 55 Tk

JEHEAX (52 Thermo 23 w]) , LTRSS T 1,

E N e SRR (e
Table 1  Operating parameters of ICP-MS
TESH BOEMH TIESH BOEMH
PIES 1250 W 550 i
RAS (AR 13.0 L/min AR 40
B (A 0.70 L/min IisiieTBERAY 3
FHA(An R 0.80 L/min BRI ] 25s
IREhE R 30 1/min el 185
AL s || R 10

1.2 srbocEfiks
B[ 10,
Sn:[A {7 &K 118,
WHRICZR A Rh, MR EE R 10 ng/mL, AR WK

T2 B Zead =B AELR A .

1.3 b i A 28500
B AR &AM :p(B) =100 mg/L, 3B J i B

EN e ridEs
Sn ARAERE R IE M :p (Sn) =100 mg/L, & 4 Hfi

BERFTTRE
HC1 HNO, ¥ i 40i%% , NaOH J {4l .
glifb LB sk (R > 18 MQ - em)
PR TRECH] : 76 50 mL ¥RLA S, KK

B 0.0.05.0.5.10.20 pg ¥ B .Sn, FilLA 10 mL

@ =50% (KRB 50, F IR £K, I A 3mL 30

g/L NaOH ¥, LUK TR B R 20 B8, 4550, = {0k

ARSI E o

1.4 FEALERR
HEFRFRI 0. 5000 g £ .3 g NaOH FE

oA ST, BT 650 °C 3 b il 20 min f5HL

R IS S A 250 mL HURHESRR R AT #A

JKIREL AH1,30 mL 50% EAKF R, BHIGERE

250 mL, 471 mL fEIE T 20 mL 545 ZIFE 1Y)
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HRBFTERIA,7E 1ICP - MS AR A, 5 i Xt
MEFSREEARm, SHHERT 1 oLt
A LG 3o A A T A8 L 7 e 3
M A5 SR RE MEA B

PEERAERD 22 NaOH SRl , 39 FP A A R Y
Na Si, Hrft Na™ K20 12 o/ LA a8 Si0, 7
AR 8w = 100% T, WE B p(Si0,) =0.5
x100% +0.25 =2 g/L, &&= EHEE 20 4%,
AT LA 2 B e o S R EOR (<1 g/L)
2.2 HFHRIIRIE

$ 10 ng/mL 1) B Sn ARUEIE IR E T 50 mL 21
BT, A 3 mL 30 g/L NaOH P&, PO il
AT ) HCL HNO, | E 7K =i 5 i BR HEVE TR
AR (925 08, T LCP — MS A7 7E , $BR =S
HL AR 2,

22 BRECRIAJTA B A Sn I RS

Table 2 Effect of acidity and media on B and Sn
determination 4 eps
HCL 4 i HNO3 4 it B S
s
Sn B Sn B Sn
1% 200601 232822 219429 235325 219495 235268
5% 264268 244700 201385 229756 272091 238756
10% 315952 244000 199885 231551 305529 241152

22 5B R AR EE KA Bk Sn (I E 5%
MRS, A 5 17 -5 LA AN BB R B A 5 (1) A8 AR
Ak, XFF B JGEK, 78 HC Aot o bl 5 R B 44 K,
UK 76 HNO, Ay i B Rl B2 5 38 K, 114K
TR T E KA B B Rl R EEHE, THEUAE N
AR, HIE SN /N 25 FEAE i T T P I 1o R
T IELL K HNO, X Fe () . = Hr AL % 1
BE AN M HCL S5 IR 2R bodse 3 FIER AR B2 i) , AR 5K
B RE 5% FARKAE A _EALINE PR BE A 5T
2.3 SRR

B i B AU A A 10 A1 1T, Sn 1 i B 5O
RZ ,Sn FUEH 112 114 116 F4AK A Cd T
Yo, EBTREE 115 4 SCF In (T ARJ7ikiE s
I FEE BT e a2 B (B4 11, Sn (1) 5T & 4k
118 1E R oA Jo e 45
2.4 JiibKyIRMR

FEFEA AL PR 8 12 A28 FURE S, il EF T A
L3 b 2E A B Sn fRG HBR (5 3) , 2351k
0.65 ng/g.0. 12 ng/g, W IXIAR 52 H bR X
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Table 3 The detection limits of B and Sn 07408 JJ( /% UL */\%*/]‘ {E%ﬁ GBW 07301a \‘ GBW
G L/( R 07302 .GBW 07307 .GBW 07308 43 I EApd 450 58
2 e 12 9 $F5E B T S B RIAHERAE R 22 (RSD) 551

#3 B HISn AR

=[7] —[8] Ny N
LR ZHix ATk 2.02% ~9.17% 3.03% ~7.67% Kyi 51145
B 5 1 0.65 N
Sn 1 1 0.12 13?‘%%:240

# 4 bRfER B

Table 4  Analytical results of B and Sn in National Standard Reference samples

. " | |
br;‘iflzﬁ - u(B)//F:gﬁg> Rsb/ —— w(Sn/>f/<’tLngg> RSD/%
ARG SO (i T (e invellbed 1 FHE
50 49 51 51 6.5 6.7 6.2 5.9
GBW 07401 50 +3 49 52 52 53 51 3.61 6.1:0.7 5.9 6.3 6.2 6.2 6.2  4.33
5 51 53 49 6.3 6.0 5.9 6.2
37 35 38 38 3.1 2.9 2.8 3.1
GBW 07402 36 +3 35 37 38 36 36 392 3.0:0.3 3.3 2.9 3.0 2.8 3.0 5.59
36 37 35 34 2.8 3.2 3.0 2.9
2 25 24 24 2.6 2.7 2.4 2.5
GBW 07403 23 +3 25 24 23 2 24 524 2.5:0.3 2.5 2.6 2.4 2.6 2.5 4.51
23 2 24 24 2.7 2.5 2.4 2.5
98 99 95 96 6.3 6.4 6.2 5.9
GBW 07404 97 +9 100 95 97 95 98 2,15 5.7+0.9 6.1 5.8 5.9 6.1 59  7.17
101 98 97 99 5.5 5.4 5.5 6.1
55 54 57 55 16 17 18 17
GBW 07405 53 £6 57 56 55 56 55 472 1843 17 18 16 19 17 7.67
55 53 52 54 18 17 16 16
59 60 54 55 77 76 75 69
GBW 07406 57 +5 55 56 54 58 57 3.7 12+7 76 70 73 7 73 3.84
58 55 57 59 7 74 71 69
7 1 12 3.7 3.6 3.8 3.5
GBW 07407  (10) 9 10 1 10 10 9.04 3.6:0.7 3.5 3.9 3.7 3.5 3.7 4.10
10 9 8 11 3.8 3.7 3.6 3.7
55 54 57 56 2.8 2.9 2.7 2.6
GBW 07408 54 +4 55 58 53 54 55 3.79  2.8:0.5 3.0 2.6 3.0 2.7 2.8 6.09
57 56 53 54 2.7 2.8 2.8 2.6
10 1 10 1 3.5 3.5 3.6 3.3
GBW 073012 9.8+1.8 11 10 10 1 10 9.17 3.3:0.6 3.4 3.3 3.6 3.3 3.4 6.90
10 10 11 1 3.2 3.6 3.5 3.7
11 12 10 12 28 29 27 30
GBW 07302 10.8+3.7 12 11 12 1 1 8.86 293 30 29 28 29 28 3.89
12 1 12 10 28 27 29 30
152 157 145 152 5.6 5.5 5.7 5.6
GBW 07307 14325 147 145 150 150 149 2.02 5.4:0.9 5.3 5.2 5.6 5.5 55 3.26
150 146 146 148 5.5 5.4 5.6 5.3
4.0 3.8 3.5 4.1 9.6 9.8 9.0 8.9
GBW 07308 3.6+0.8 3.4 3.7 3.8 3.9 3.8 7.90 9.4%1.0 9.7 9.5 9.7 9.6 9.5  3.03
3.8 3.7 3.8 4.0 9.3 9.4 9.4 9.6

@ RSD My HEFHRUE LRI XTARE R 22, RSD = (SD/ws ) x100% ,SD = /'3 (w; —ws)?/(n =1) ,SD Mz,
w; NSO AE AR, ws RN o
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