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o ( <100 mL)
o 35 mL 30%
. Agl-AgCl 1
2
2.1
Pyrolyser-4 Trio™ ( Raddec ); J1303/GBWN (
) FJ2021 ( ) o

HNO, AgNO, NaCl NaHSO,

oNal ("1 )

0.001 mol/L NaOH 2000 ~3000 Bq/mL">1 | ( NIST-SRM-4949¢
) o 1
(18.2 MQ cm) . Table 1 ~ Sampling locations layer and date colected
2.2 Sample Location Date collected Depth ( cm)
2.2.1 Soil 1 Xi‘an 2009.07 150
4 ( 1 ) 5 Soil 2 Xi‘an 2010.02 300
Soil 3 Zhouzhi  Shaanxi 2009. 09 0~20
Soil 4 Fengyukou Shaanxi 2009. 09 0~20
0.098 mm o
2.2.2 20.00 g
0. 10 mL 1000 Bq/mL 1
( 2) o 35 mL (0.5 mol/L NaOH  0.02 mol/L NaHSO,)
. FaE  BomE =R
M Sarrrnplg zone__ Mid-zone AR R Calgl)'s'l zone
1 Pyrolyser<4 Trio il o ST Workmbe uinACe
Fby T I i
° 3 ( Sample Samaple hoat : ‘ ‘ E
. ST N\ by o
zone) ( Mid—=one) 0 i | [ " wl Joaie
2; ( Catalyst zone) 30 | i
min 900 °C Primary air
folw control
50 mL o 3.0 mL Primary oxyzen 41 - -' .r'ox)-gen
TIMArY OXYZEN iy o e 1t dic ) inl
10 mL y IZSI flow control “F],g:"[ﬁigéfﬂkﬂ COHIITEE;DIS
) 1 Pyrolyser4 Trio™

Table 2 Protocol of combustion furnace for decomposition of

soil samples

Fig. 1

- T™
Trio " furnace

Schematic diagram of modified Catalytic Pyrolyser-4

Temperature at

(C)

Trigger temperature

Step sample zone( °C) Duration( min)  Trigger to Mid-zone to Midzone Input gas
1 Room temperature ~250 20 No N, +0,
2 250 10 No N, +0,
3 250 ~400 30 Yes 350 N, +0,
4 400 20 Yes 350 N, +0,
5 400 ~ 800 40 Yes 400 0,
6 800 60 Yes 795 0,
2.2.3 50 mL 6 mol/L HNO, pH1~2
NaCl 1 mol/L NaHSO, 2 mL 1 mol/L AgNO, 20 ~ 30 mino
5 min ]
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15 ~30 mL 3 mol/L HNO, o |
o N o 1.5 mL
125 .
2.3 By
Agl-AgCl 60 C o 1: 2 Nb
Cu . 3mV e V| .
VA ( ) 2.0x10°" VA 107" <1.75% " .
o Cs”* I o 54°
90° 2oy~ 127p- )
I- ) 115° 7y 1
[ s 1295+ .
3
3.1
o 35mL (0.5 mol/L NaOH-0. 02 mol/L NaHSO,) . ( NaOH)
NaOH
o NaHSO, .
NaHSO, o
AgNO, Ag,S0;, Ag,S0, (
| ) Ag,S0;  Ag,S0,
NaHSO;, . il 0.5 mol/L NaOH
(80% ~90% ) 0.5 mol/L NaOH-0. 02 mol/L NaHSO,
(>95%) . NaHSO,
( <2 cm)
( >400 C) o
o 3 o
3.2 Na(Cl Agl-AgCl
35 mL | 0.02 mg 1 mol/L NaNO, ( ) 0.5
0.8 1.0 mg NaCl.0. 8 mL 1 mmol/L NaHSO; 4 mL 6 mol/L HNO, 2 mL 1 mol/L Ag-
NO, Agl-AgCl o : NaCl
( 2), <2% »
NaHSO, Na, S0, -
AgNO, Ag” Agl AgCl Ag,SO,  Ag,S0, o Ag,SO;  Ag,S0,
HNO, Agl  AgCl Ag,S0,  Ag,S0,. NaCl AgCl
Agl o NaCl Agl-AgCl
Ag, SO0,  Ag,S0, o 2 1 mg NaCl
90% 4mg Nb 1: 2
: 2y )
NaCl 0.5 mg 1.5~1.8 mg Nb o
3.3 NaHSO, Agl-AgCl
1.0 mg NaCl NaHSO,

NaHS0, (
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0.2 ~0.4 mL 1 mol/L NaHSO, o 0.5mg NaCl 0.2 0.4
mL 1 mol/L NaHSO, Agl-AgCl 70% o
30 80
£ 25¢ 2 8 g
< I I 60
= 20 —
g “ E 50
o ¥
3 15 . : % 40 .
5 10 4 g 30
= s # 20 B}
= { { B |of & E it
0 i : : i L ol= g - IS *
0.4 0.5 0.6 0.7 0.8 0.9 1.0 0.0 1.0 2.0 3.0 4,0
Added Cl (mg) Added | mol/L NaHSO, (mL)
2 NaCl (n=3) 3 NaHSO, Agl-AgCl
Fig.2 Effect of amount of NaCl on recovery of (n=3)
iodine in Agl-AgCl co-precipitation Fig.3 Effect of amount of NaHSO, on separation of iodine
* ( Co-precipitation lose) ; M ( Acid- by Agl-AgCl coprecipitation
eluting lose) ; A: ( Total lose) o A ( Co-precipitation lose) | m:
3.4 ( Acid-eluting lose) ; @ ( Total lose)
o ( 3) RV 107" 5%
1297 1277 1297 1277 1~3 i AgCl-Agl
3 1291/1271 10—12
o 1 20 go
3 1291/1271
Table 3 Analytical result of I/™I ratio in blank and soil samples collected in Xi‘an China
129 : 127
NaCl Recovery 1291 Céin?sun CoulomhI/S min 1297 /1271 RSD
3. < . o — [ -
Samples Sample 1D ( mg) (%) (n=6) (n=6) (n=6) (% n=6)
Soil 1 XA-4100052 1.00 84.22 30.30 1.64 x10° 1.90 x10 " 12.56
Soil 1 XA-4100054 1.00 87.26 33.29 1.73x10°° 1.92 x10 " 11.72
Soil 2 XA100125 0.50 67.66 40.12 2.21 x10°° 1.32x107" 5.69
Soil 2 XA-100128 0.50 79.35 55.55 3.33x10°° 1.39 x10 1 3.90
Soil 3 XA-100057 1.00 82.77 421.96 5.39 x1077 5.55x10°1° 6.83
Soil 3 XA100061 1.00 84.65 472.08 6.03 x1077 5.55x10°1° 5.97
Soil 4 XA-100136 0.50 77.43 307.21 3.59x107° 8.02x10° ! 4.99
Soil 4 XA-4100138 0.50 72.29 454.50 5.34x10°° 8.03 x10~" 3.93
Blank XA-4100051 1.00 1.96 7.47 %10 7%
Blank XA100067 0.50 2.24 7.58 x10 78
Blank of capture ~ XA100134 0.50 2.81 9.13x10 8
solution
Nb Nb4 0.37 6.64 x108
Nb Nb2 0.37 7.04 x10 8
1( Sample number is the same as in Table 1)
o 0.10 mg
21 ( NIST-SRM-4949¢) P ( 0.10 mg/g  1/71=1.14 x
107" e VA ((1.06 ~1.16) x107"%) 2
1 2( 3) 1.5~3.0m o 2 1
0.5 mg NaCl 1 7] 1
6% o o 0.5
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mg NaCl AgCl  Nb Agl U |
o 3 4 P 4 ~30
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Determination of Low Level "I in Soil Samples
Using Coprecipitation Separation of Carrier Free Iodine
and Accelerator Mass Spectrometric Measurement

LUO Mao-Yi' ZHOU WeiJian' > HOU Xiao-Lin"*>* CHEN Ning’® ZHANG Lu-Yuan’® LIU Qi*’
HE Chao-Hui' FAN YuXun’® LIANG Wang-Guo' > WANG Zhi-Wen' FU Yun-Chong®’
'( Department of Environmental Science Xi‘an Jiao Tong University Xi’an 710049)
*( State Key Laboratory of Loess and Quaternary Geology Institute of Earth Environment
Chinese Academy Sciences Xi’an 710075)
*( Xi‘an Accelerator Mass Specirometric Center Xi’an 710054)

Abstract The accurate determination of ultra low level T in sample is critical and essential for the applica—
tion of natural T in geological dating and environmental tracer studies. In this work iodine was first separa—
ted from soil by combustion at high temperature; the released iodine was collected in an alkali trap solution.

Agl-AgCl coprecipitaiton was used to separate carrier free iodine from the trap solution and to prepare target.

T in the target was then measured using a 3.0 MV accelerator mass spectrometer. The recovery of iodine
during the combustion is higher than 95% . An iodine recovery of about 75% —85% was obtained in the co-
precipitation and the total recovery of iodine is above 70% . The developed method has been successfully used
to determine '*’T in soil sample with low iodine content. A "1/'*'T atomic ratio as low as 10 ™" in the deep soil
has been determined. The determination of I/'7’T was ratio down to 10 ™" in solid samples.

Keywords _ Iodine isotopic; Coprecipitation separation; Soil; Free iodine; Accelerator mass spectro-metry
( Received 20 June 2010; accepted 23 September 2010)



