20 3 Vol. 20 No. 3
2012 9 JOURNAL OF SALT LAKE RESEARCH Sep. 2012

(1. 810008;
2. 100039)

1 P597 TA 11008 - 858X(2012) 03 - 0021 - 05

1.1

VG 354 Vacuum Gener—
o ators( VG) Isotopes Limited
90° 27 c¢cm Legend
LX - 386/338 ;
H. Cross 99. 995%
7.5 mm x0.76 mm x 0. 025 mm; X
721 o
HCI o Xiao ;
®  Shirodkar ' HCI( GR) ; NH,*H,0

12012 -03 - 12; 12012 -04 -25
(40976074;41173019)
(1983 -) o E - mail: ylzh12@ 126. com.

o E — mail: xiaoyk@ isl. ac. cn.



20

22
NIST SRM 951; Cs,CO, 99. 0
994% 12.3 ¢/L Cs;
(SP) 80% 20% ; 1
1.82 g/L Table 1 Clay sediments particle size of Sanya and Gahai
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Fig. 1 Clay sediments particle size distribution of Sanya( a) and Gahai( b)
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Fig.3 XRD spectrum of clay sediments of Gahai

Fig.2 XRD spectrum of clay sediments of Sanya
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0. 1 mol/L. 0.5 mol/L. 0. 7 mol/L. L5
1.0 mol /L HCI HCl '
10 mL 20 mL. 30 mLo, VG354
15 h 1-22-2 Cs,BO;
60°C 6h 6 h. o 2 uL
5 mL B Ta 1 pnL Cs,CO,
. 1 ~4 pg B
1-22 1-22-27 2-2 1.2 A 1 ~2 min,
R 308( 133CS210B1602+) 309( 133 C5211B1602+)
1.4 11 /10
R0 308 B/7B =
Zhang Ri/505 —0.000 78,
5B
o Amberlite IRA 743 8"B(%) = ("B/"B) /("B/“B) -
(80 ~100 ) 0.4 cm 1 x1000
1.5 cm. pH NIST SRM 951  "B/"B
Amberlite IRA 743 4.043 62 +0.001 37 " "B/"B
10 mL 4.050 62 +0.000 04( 20, n=3) .
75°C 0.1 mol/L HCI B.
60°C . 2
10 mL
B Bo HCI
60°C B 1.3
1 pg/pl . B
- H 20
2%
49 ngB.
2
Table 2 The extracted boron content and boron isotopic composition in different conditions
HCl B
/mL /( mol*L™") /g 8" B(20) /%o
1-1 10 0.1 4.45 -
1-2 20 0.1 8.01 -
1-2 20 0.1 70°C 6 h 10.2 -
1-3 30 0.1 11.3 -
2-1 10 0.5 4.90 -
2-2 20 0.5 14.3 18.41 £0.42
2-2 20 0.5 70°C 6h 14.6 23.98 +2.93
2-3 30 0.5 19.9 22.06 £1.91
3-1 10 0.7 4.76 -
3-2 20 0.7 18.0 27.39 £1.91
3-3 30 0.7 23.2 15.15 +2.46
4-1 10 1.0 9.20 -
4-2 20 1.0 19.6 25.45 +2.84
4 -3 30 1.0 24.7 24.05 +0.19
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Table 3 Boron content and boron isotopic composition of Sanya( S) and Gahai( G) clay sediments
S) S, S S, Ss S 5, Sg S Sio

/g 23.36 21.84 19.78 18.64 20.96 23.73 23.23 24.10 19.47 25.16 22.0+2.2
3" B/ %o 21.73 21.40 21.36 19.79 23.20 22.18 19.42 23.15 22.08 21.07 21.5+%1.2

(20) +0.48 +£0.24 +0.09 =0.61 +0.16 +0.13 +0.14 =+0.33 +0.24 =+0.15
G, G, Gy G, Gs Gs G, Gy Gy Guo
/g 28.84 31.21 29.90 28.92 39.39 28.12 31.50 27.08 22.60 26.34 29.4+x4.4
3" B /%o -5.31 -4.38 -4.73 -5.68 -4.77 -3.93 -3.99 -4.62 -3.35 -4.47 -4.5x0.7
(20) +0.32 £0.15 +0.23 £0.16 +0.25 +0.08 +0.29 +0.22 +0.37 +0.31

cycle of the boron isotopes J . Geochm. Cosmochim. Ac—
3 ta 1987 S51(7): 1939 —1949.
4 Chetelat B Liu C Q Gaillardet ] ez al. Boron isotopes ge—
ochemistry of the Changjiang basin rivers J . Geochim.
1) Cosmochim. Acta 2009 73(20) : 6084 —6097.

5  Williams L B Hervig R L. Lithium and boron isotopes in
illite-smectite: The importance of crystal size Geochim J .
Geochim. Cosmochim. Acta 2005 69 ( 24): 5705 -
5716.

6 Xiao YK SunDP Wang Y H et al. Boron isotopic com—
position of brine sediments and source water in Da Qaid—
am Lake Qinghai China J . Geochim. Cosmochim. Ac—

° ta 1992 56: 1561 - 1568.

1.0 mol/L

2) 7 Shirodkar PV Xiao Y K. Isotopic compositions of boron in
sediments and their implication J . Current Science

1997 72(10): 74 —77.

I . 1983 11
(18):604 —606.
9 Zhang Y L Xiao Y K Ma Y Q et al. Sample preparation
3) for isotope determination of boron in clay sediment J . Chi-
nese Journal of Geochemistry 2012. ( in press)

10 Xiao Y K Beary ES Fassett J D. An improved method for

HCI

the high-precision isotopic measurement of boron by thermal
° ionization mass spectrometry J . Int. J. Mass Spectrom.
Ton Processes 1988 85 (2):203 -213.
11 Catanzaro E J Champion C E  Garner E L et al. Boric
1 Acid: Isotopic and Assay Standard Reference Materials
j . 2001 17(1):5 7. J . US National Bureau of Standards Special Publication:
1970 260( 17) :70.
J. 2003 (1):22 -26. ( 31 )
3 Spivack A J Palmer M R Edmond J M. The sedimentary



31

14 Shirodkar P 'V Xiao Y K Sarkar A et al. Influence of air-sea thermal ionization mass spectrometry J . Anal. Chem. 2002
fluxes on chlorine isotopic composition of ocean water: Impli— 74( 11 ) 12458 —2464.
cations for constancy in 8% Cl — A statistical inference J . 16 Xiao Y K Wei HZ Liu W G. et al. The emission of M,X "
Environment Interrnational 2006 32( 2) :235 —239. cluster ion in thermal ionization mass spectrometry by loading
15 Xiao Y K. Lu H Zhang C G et al. The major factors affecting graphite J . Fresenius’ Journal of Analytical Chemistry 2001

the isotopic measurement of chlorine based on Cs,CI* ion by

371(8) : 1098 - 1103.

A Method for Improving Accuracy and Precision of Stable
Chlorine Isotope Measurement by Positive Thermal
Ionization Mass Spectrometry

LUO Chong-guang' > XIAO Ying-kai' MA Haizhou' MA Yun—qi' ZHANG Yaning'
(1. Qinghai Institute of Salt Lakes Chinese Academy of Sciences Xining 810008 China;
2. Graduate University of Chinese Academy of Sciences Beijing 100039 China)

Abstract: Based on the research of ' Cs,Cl* thermionic for many years with a set of experiments in which the
standard samples have been pre-treatment strictly we discussed the interrelation of the emission characteristics
of Cs* and " Cs)’Cl . The relationship between *Cs* /¥ Csy’ C1* ratio and the quality of measurement data
were investigated through this paper. We recommend that using the ™ Cs* /" Cs3’Cl* ratio as the guidepost of
high-precision thermal ionization mass spectrometry determination for chlorine isotopes.

Key words: Stable chlorine isotope; PTIMS; Guidepost

( 25 )
The Influence of Concentration and Volume of Hydrochloric
Acid on Extracted Boron Content and Boron Isotopic
Composition of Clay Sediments

ZHANG Yanding' > XIAO Yingkai' MA Hai-zhou' MA Yun-gi' LUO Chong-guang'
(1. Qinghai Institute of Salt Lakes Chinese Academy of Sciences Xining 810008 China;
2. Graduate University of Chinese Academy of Sciences Beijing 100039 China)

Abstract: In this paper the influence of concentration and volume of hydrochloric acid on extracted boron con—
tent and the boron isotopic composition in clay sediment were studied. The results show that the boron extrac—
ted from clay sediments increases with the increase of the hydrochloric acid concentration. When the hydro—
chloric acid concentration are the same the extracted boron increases with increasing amount of hydrochloric
acid. Meanwhile heating is beneficial to boron extraction. The measured §'' B in clay sediments are not obvi—
ously relative to extracted boron content from clay sediments.

Key words: Clay sediments; Hydrochloric acid; Extracted boron content; Boron isotopic composition.



