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Table 1 Theoretical calculation of boron isotope fractionation between trigonal

and tetrhedral boron species at different temperatures' >}

T/K 300 400 500 600 700 800 900 1000 1100
(a) 1.0200 10150 10120 10105 1.0087 10075 10067 1.0060 1 0052
, B (OH )3 B :
(OH)4 pi ¢ 1D, B(OH )3 +H,0—>B(OH), +H " ;
YBOH)s+ "BOH), —"B(OH);+""BOH),
100 1 ,  pH<T7
~ wl® (OH), B(OH); BOH)» ., pH>10 , BOH),
g . pH 8.2,
'i 60 ‘ B(OH); B(OH); 80% 20%.
., 407 pH
N
o | 6 B (OH )3 2
a 0,
Musashi et al.[™ (t=59C~
. 68°CpH=16~2 1)
b B(OH), La=1.013. Kahihana et al' ®!
50
:E; 40 * ?@ZK ’
= B(OH), . pH < 6)
= 30
w ,
20 B(OH )3, Palmer et 31[2] —
BT 8 s w0 u ) !
o =350 "C~750C, P=350 ~200MPa. .
1 a B(OH)s B(OH).4 , , Q ( 2).
pH :
b-dil - pH 1000
_ Nl 0, o, o,
:pH=82, 3'B=+39 5% =12 289 (10%/T2) + 0.273 (350 °C ~750 °C,
Fig. 1 a Distibution of B(OH)3 and B(OH)4 in 200MPa)
solution vs. pH; 1000 e

b. &'B value of th b i .pH,
vefue o fhe fd boron species s p =3 083 (10% T )-0. 263 (350 °C ~ 750 °C,

together with the 8''B of seawater
100MPa)
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Table 3 Reduced partition function ratios¢ RPFRs)of BCOH) 3. B(OH),~ and polyborate anions at different temperatures' '@

77K 200. 0 2731 208 1 323 1 400 0 5000
B(OH )3 1. 3796 1. 2315 1. 2008 1. 1758 1. 1225 1. 0827
B(OH)4 1. 3449 1. 2066 1. 1780 1. 1549 1. 1061 1. 0705
(BOs+BO4 )/2 1. 3622 1. 2191 1. 1894 1. 1654 1. 1143 1. 0766 Na—
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Boron Isotope Fractionation and Its Application in Environmental Study

ZHANG Chong-geng, XIAO Ying-kai
(Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, Xining 810008, China )

Abstract; In the eighties, due to the inmovation of the detemination technology of boron isotopes, the re-

searched fields of the geochemical characteristics of boron isotopes are continuously broadened. The previous re-

search shows that there is a large variation of ''B /'°B ratios in the various, natural samples with 8''B values

from — 37 %0 to -+ 58 %c. The boron isotope composition (3''B)may vary, depending on their circumference.

Wereas, geological environment of cause of forming or pocess may evidently be showed by boron isotope com-

position. Recently, boron isotopes may be used to estimate seawater intrusion and trace the condition of paleo—

ocean and paleo—climate and distinguish the environmental contamination.

Key words: Boron; Isotope; Fractionation; Environmental significance



