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2
2.1
Triton ( Thermo Fisher )
309( Cs,'BO,)  308( Csy’BO, ; ICP-AES .
; HClI  HCI( GR) ;
B NIST SRM 951 1.0 mg/mL ; Cs, CO, 99. 994 %
12.3 g/1,; (SP) 80% 20% 7 1.82 g/L
( ) :
2.2
2.2.1 NaCl.FeCl;  MgCl,.Ce( NO;),  Al( NO,),
4 NaCl FeCl, MgCl, Ce( NO,), Al( NO,), A B C D
Amberlite IRA 743
4 ng/mL o A B C D
1.0 mg/mL NIST SRM 951 H,( BO) , 5 pg/mL
2.2.2 B HCI 60°C
8 h 12 h ; 3
; ICP-OES ;
2.2.3 AG 50W x 8 AG 50W x 8 (200 ~400 )
1.1 em o
Amberlite IRA 743 Amberlite IRA 743 (80 ~100 )
0.4 cm 1.5 cm.
: Dowex 50W x8(200 ~400 )  Ion Exchange [I
(60~100 ) 1: 1(V/V) 1.1 cm
1 ems,
2.2.4 1 o 5.3 mol/L.
pH=8.0 10 min 2000 r/min
1o HCI pH 0.5
HCI o 0.2 mL/s AG 50W x 8 1
2 mL
pH 8.0
3 o
Amberlite IRA 743 0.2 mL/s 75°C 10 mL 0. 1 mol/
L. HCI o 60°C o
10 mL o 60°C
1 pg/pL ICP-AES o
2.2.5 Triton
Cs,BO; 2 2 pl Ta 1 pL Cs,CO,
1~2pgB 1.2 A 1 ~2 min, 308 /309
308( P Cs)’B'0,)  309( P Csy'B'0O,) Ly L
Lo L Ri00/308 © "B/"B = Rypy505—0. 00078« 5''B
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3.1

FE i 7% il Sample solution

i S — UL TE
NH;-H,0 Precipitation for the first time

AR DIIE I
Hydroxide precipitation and solution
AL

Centrifugal separation
SR | B

Hydroxide precipitation 1 Clear liquid 1

HC1 i i
HCI dissolution

PR 7 2z it 1

Cation exchange column |

it i 1 Effluent liquid 1

IRA743 ZE 4kl

i 5 L E
NH:-H:0 Precipitation for the second time
SE AR UL+
Hydroxide precipitation and solution
B

Centrifugal separation

AR it 2 i 2
Hydroxide precipitation 2 Clear liguid 2

HCI % it
HCI dissolution
PF S T 28 et 2

Cation exchange column 2

it i 2 Effluent liquid 2

55 on WHLTE

NH;-H,0 Precipitation for the secon time
T F ALY T TE B B n

Clear liquid n without hydroxide precipitation

TRA743 exchange column

A B T 28 it
Mixed ion exchange column

|
il 17 3z % 0 5

Boron-isotope determination

1
Fig.1 Diagram of ion exchange process
(1)
( llB/I()B) -
8'"B (%) =iy oy — 1] x 1000 1
( 00) ( ”B/IOB) standard * ( )
NIST SRM 951 ( "B/"B) ..., 4.05516 £0.00002 (25, n=3) .
70 mL HCl 6¢g 35 mL HC1 3¢ o
pH=~8.0 . ICP-AES
2.2.4 3
1 o
Al Fe Al.Fe
81 IB preciptate 51 IB clear IOB
0 1 1
AG 50W x 8
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1 | B Al Ca
Fe Mg 1 1 o
pH=8.0 AG 50W x8
0 1 3
s'B B
5'B 5'B 5'B 3
1 N
Table 1  Elemental analysis and boron isotopic composition of clear liquid hydroxide precipitation and effluent liquid
Sediment of Sanya Sediment of Gahai
1 1 1 1 1 1
Component Clear Hydroxide Effluent Clear Hydroxide Effluent
liquid 1 precipitation 1 liquid 1 liquid 1 precipitation 1 liquid 1
Al 19.1 20.4 x 10° 53.2 80. 1 18.9 x 10° 293
B 30.2 25.1 24.5 40.8 34.7 31.6
Ba 52.2 23.6 5.83 212 66.3 4.50
Ca 7.22 x10° 1.58 x10° 154 99.4 x10° 22.7 x10° 121
Total content of Fe 81.3 75.7 x 10° 250 336 30.4 x 10° 684
each element
(pe) K 5.49 x 10° 1.20 0 4.69 x 10° 28.2 0
Mg 16.6 x 10° 2.30 x 10° 21.2 16.9 x 10° 5.64 x10° 361
Na 20.9 x 10° 2.30 0 3.17 x 10° 9.80 0
Si 636 13.4 x10° 8.71 x 10° 679 10.4 x 10° 7.45 x10°
b 20.3 14.7 - -10.4 -14.2 -
s'B Determined value 17.0 _ ~12.5 —
( %o) ¢
Calculated value 17.2 - -12.9 -
al 1 1 1 1; b 2.2.4 5'"B ;
¢ 8B = Ax§'"B +(1-A)x8"B . A .

a: Different compositions after ion exchange the means of clear liquid 1

hydroxide precipitation 1 and effluent liquid 1 are shown in Fig. 1;

b: The determined values using the procedure described in section of 2.2.4; ¢:® 8B, = A x8''B, +(1 - A) XSIIBP. A is the faction of B in

clear liquid comparing with total boron in sample

3.2
10
B 9 20 21 . B
B
pH
( ) (
50% pH (
B 5
. B
o 3¢
60°C 8h 12 h
Zhang %
5'"B 8B (13.9%0 ~25.2%0c) *

o Zhang 7
Amberlite IRA 743
) B
)
B
30 mL 1.0 mol/L HCI
2.2.4
2
90%
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5
2
Table 2 Recovery and isotopic composition of acid soluble boron of natural clay sediments prepared by different methods
B B 8'"B
Boron content in Recovery of B Recovery Measured 5''B
Sample name taken sample ( pg) (ng) (%) (%0 20)
FTSM” This method FTSM” This method FTSM” This method FTSM” This method
. 30.8 29.6 22.0 27.4 71.4 92.6 21.541.2 17.040.1
Sediment of Sanya
Sediment of Gahai 59.6 62.3 29.4 58.4 49.3 93.7 —4.540.7 -12.5+0.1
* 1 FTSM ( Five times sedimentation method) .
5'"B o Zhang %
8'"B  21.5%0 —4.5%o0 5
Fe( OH), Al( OH), Ce(OH), B( OH) ; B B(OH),
18 5''B
Amberlite IRA 743 B
Amberlite IRA
743 ( ) o
60% 2 1 o
3.3
2.2.4
3. o
3
Table 3 Boron recovery and boron isotope ratios of experimental solution
4
Experimental solution FeCly ( AR) MeCly ( GR) Ce(NO;) s(AR)  AI(NO3) 5(SP) Four solutions mixed
B
Addition of B( pg) 36.92 33.09 34.52 30.76 33.78
B
Recovery of B( pg) 34.40 30.25 31.76 29.58 30.54
Recovery( %) 93.20 91.42 92.00 96. 16 90.41
"B/"B 4.05566 4.05574 4.05550 4.05552 4.05549
Relative error( %) " (0.05) (0.06) (0.03) (0.04) (0.03)
* NIST 951 'B/'B .
The relative error is the determination value of ''B/'B to the standard value of NIST 951.
3.4
30 mL 1.0 mol/L HCl 60°C 8 h
12 h o 2.2.4
4,
8
Shirodkar ~ * o
4

Shirodkar

90%
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4

Table 4  Isotopic composition of acid soluble boron of salt lake sediments

. . Boron isotopic composition
This experiment P P

(8'"B %o)
Sample name
(lakes) - - B .
Precipitation Cation resin Recovery This eriment Refer 4
weight ( g) volume ( mL) (%) 1 experime eference
Keke Lake 0.11 0.4 94.9 3.3 4.8
Zhongmahai Lake 0.03 0.2 94.6 9.6 -10.7
( ) Jiahu( Interstitial) 0.35 1.1 91.8 -16.4 -16.2
Chaikai Lake 0.34 0.7 91.1 2.2 2.1
Nanbaxian 0.13 0.6 95.5 -6.0 4.4
Dalangtan 0.08 0.5 92.4 28.2 26.1
Balunmahai Lake 0.22 1.4 92.9 -3.3 2.6
Xitaijener Lake 0.03 0.3 95.2 -1.3 -2.0
4
AG 50W x 8 90% o
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Sample Preparation for Isotope Determination of Boron in
Clay Sediments by Three-step Ion-exchange Method

ZHANG Yan-Ling' XIAO YingKai"' MA Yun-Qi' LIU Zhi-Qi' LUO Chong-Guang® HE Mao-Yong’ LIU Yu-Xiu'
"( CAS Key Laboratory of Salt Lake Resources and Chemistry Qinghai Institute of Salt Lakes
Chinese Academy of Sciences Xining 810008 China)
*( State Key Laboratory of Ore Deposit Geochemistry ~Institute of Geochemistry
Chinese Academy of Sciences Guiyang 550002 China)
*( State Key Laboratory of Loess and Quaternary Geology Institute of Earth Environment
Chinese Academy of Sciences Xi‘an 710075 China)

Abstract When clay sediments were dissolved by hydrochloric acid there will form large amounts of water
insoluble hydroxide precipitation of Al Fe and rare earth elements which can absorb boron strongly in high pH
solutions. The hydroxide precipitation will greatly affect the extraction of boron and the determination of boron
isotope. In this experiment a new three-step ion-exchange method for the separation and purification of boron
was proposed. Firstly all the Al Fe and rare earth elements which can generate water insoluble hydroxide
were removed by cation resin column with AG 50 W x 8. Next boron in the sample solutions without Al Fe
and rare earth elements was extracted by boron special resin column with Amberlite IRA 743. Finally the
boron solutions were further purified by anion and cation resin mixed with lon-exchanger Il and AG 50 W X
8. The experimental results showed that the recovery of boron was more than 90% and no obvious boron
isotope fractionation could be achieved using this three-step ion-exchange method. Therefore this method
could meet the needs of the high-precision determination of boron isotope of clay sediments.

Keywords Clay sediments; Boron; lon exchange method; Extraction and purification; Isotope determination
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