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Adsorption of Iodine on Silver Wire
HE Jia-heng, ZHONG Wen-bin, JIANG Lin, LI Xing-liang, WANG Jing. MA Zong-ping
Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621900, China

Abstract: It is an important process in which iodine is adsorbed on silver wire during the
preparation of '¥1 seed sources. In this paper, a technique of adsorption of iodine on silver
wire was studied. The influence of several factors, such as the type of reagent for halogena-
tion, the time for halogenation, the time for adsorption, pH value, ion concentration, carri-
er iodine and so on, on the utilization rate of *'T was investigated, and the effectiveness of
our proposed technique for adsorption of iodine on silver wire was confirmed. The procedure
is summarized as follows: silver wire acidification: using 4 mol/L HNO, as halogenation
agent, stirring acidificate for 20 min; silver wire halogenation: used 2 mol/L. NaClO; as halo-
genate agent, halogenate for 3 h; adsorption of iodine on silver wire: room temperature, pH
value for the reaction is about 3, the time for adsorption is 30 min, carrier iodine is 27. 5 pg.
Original radioactivity of reaction solution was determined based on radioactivity of source-
core that user required.
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Fig.1 Effect of the concentration of NaClO; (a) and halogenation time(b) on the adsorption of *'T on silver wire
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2 1k 77 3 (Acidification manner) , ¥ (Cold) HNO; ; fig £ IR Z5 (Acidification state) , 375 (Dynamic) ;
tacia =20 min; K b 7 (Halogenation reagent) ,2 mol/L NaClOs ; thi1o =3 h;t.a=3 h;pH~A3;120 uL 0. 2 g/L KI
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(o) i 1k )5 5 22 (Silver wire after halogenation)
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Fig. 3 Effect of adsorption time (a) and pH value (b) on adsorption
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Fig. 4 Effect of carrier iodide concentration (a) and initial activity (b) on adsorption
R4k J7 2 (Acidification manner) , ¥ (Cold) HNOj; ; i@ fb 1R %5 (Acidification state) , 3 (Dynamic) ;Zaia = 20 min;
% 1k 7] ( Halogenation reagent) , 2 mol/L. NaClOj ; 00 =3 h;z,0 =30 min; pH=3
(b):180 uL 0.2 g/L KI

22 [ IR B e . XN O AR O 0 T Agl MYAE R R Z TG B R T Y
BRI R T e TR TP TR AR R E— 2P 2 (27.5~45.9 po) L HR 22 |
YR BEA B ARAR . ELWCR YRR 55 W PR BERS i) S i T IRGTE E B AP R e o i T KT4RBEAY T 9k i
AGRE L FBORMIR P TR AR R LT mim 2T LT A B R T
BT BB AR 22 bR DU 22 BT S A AR TRORA O B LU 22 B 1 B i T

MG YRR B W 2 (0~27.5 pe) BF AR 22 3.3.4 GBI A6 15 B 0 W B S8OCR B 52 X
BT RS B T X R TR . 6 41ER2Z. i 4 mol/L HNO, i sh A5 I 4k Ja F1



5% 2 3

fif (A E 4 TR AR 22 b R R D Z

125

2 mol/L NaClO; 14 1k Ji5 ¥k 5 FH . W B & 9 21
R pHA=3 (B B2 - B IR A 2% b i 1 mL (K1 %
W (KD =0.2 g/L)180 pL."' 143 51K 5,10,
20.30.,40.50 pL. KA FREF 0GR 2240 J 6 4B T
W BFE B W BEE 0.5 h Jig o JRCHE PR ¥ AT U o 25 2R
AT 4, WK 4Cb) ] DL . BE & W
TR TE BE A, (T D BB AR 22 T R

JELREE . X 5 EIE o — 2
4 & ®

L3 LR RGBSR AT A A 1 o AR AR
22 bW 2y

(1) R 22 (B AL B R 22 i AV 1Y 4 mol/L
HNO % & TR G E R AL 20 min;

(2) R221 =i 1k . £ 2 mol/L NaClO, 1E N
AL LB E] 3 h A2 s

(3) T TR 22 F W Fff 20 = i . pH=~3,
W BEFESFIR] 30 min, 2R MLy 27. 5 pg o AR 48 X I
ST BE 1 B 5R B 5 WA R ) e T R

A TRl T T AR T s B E 9T, %
SRR LG R R R T ARG IR AR IE
ﬁ;%?mlﬁ'?ﬁ%ﬂ%ﬁﬂ’ﬂ%%%iﬁ»@ﬁﬁﬁ*
E 1 HE TR %

S 2% 3Lk :
[1] Battermann J J. 1-125 Implantation for Localized
The Utrecht University Experi-

2000, 57 269-272.

Prostate Cancer:
encel J|. Radiother Oncol,

[2] Dicker A P, Lin C C, Leeper D B, et al. Isotopic
Selection for Permanent Prostate Implants an Evalu-
ation of '”Pd Versus, ' Based on Radiobiological
Effectiveness and Dosimetry[J]. Semin Urol Oncol,
2000, 18: 152-159.

[3] Nath S, Chen Z, Yue N, et al. Dosimetric Effects
of Needle Divergence in Prostate Seed Implant
Using "1 and ' Pd Radioactive Seeds [ J]. Med
Phys, 2000, 27: 1 058-1 066.

[4] Zelefsky M ]J. Postimplantation Dosimetric Analysis of
Permanent Transperineal Prostate Implantation: Im-
proved Dose Distributions With an Intraoperative Com-
puter-Optimized Cenformal Planning Technique [ ] J.
Int ] Radiat Oncol Biol Phys, 2000, 48. 601-608.

[5] Wu A, Lee C C, Johnson M, et al. A New Power

Law for Determination of Total '*1 Seed Activity

(6]

L7]

(8]

[9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

for Ultrasound-Guided Protate Implants Clinical
Evauations[ J]. Int J Radiat Oncol Biol Phys, 2000,
47. 1 397-1 403.

Li Z. An Algorithm for Automatic, Computed-
Tomography-Based Source Localization After Pros-
tate Implant [ J]. Med Phys, 2001, 28: 1 410-
1 415.

Xie DY, Zhang Z C, Luo X Y. Permanent Intersti-
tial Implantation of '*1 Seeds for 7 Cases of Malig-
nant Tumors[J]. Acad J Sec Mil Med Univ, 2000,
21. 174-176.

Martinez-Monge R, Nag S, Nieroda C A, et al. To-
dine-125 Brachytherapy in the Treatment of Color-
ectal Adenocarcinoma Metastatic to the Liver[ ] ].
Cancer, 1999, 85: 1 218-1 225.

Zelefsky M J. Intraoperative Conformal Optimizaton
for Transperineal Prostate Implantaton Using Mag-
netic Resonance Spectroscopic Imaging[J]. Cancer
J, 2000, 6. 249-255.

Henkel T O, Kahmann F. Permanent Brachythera-
py: Proatate Seed Implants as an Out-Patient Treat-
ment[ J]. Arch Ital Urol Androl, 2000, 72: 295-
301.

Nath R, Meigooni A S. A Comparison of Solid
Phantoms With Water for Dosimetry of I-125 and
Ir-192 Brachytherapy Sources[J]. Med Phys, 1990,
17. 1 032-1 040.

Ling C C. Permanent Implants Using Au-198, Pd-
103 and I-125; Radiobiological Considerations Based
on the Linear Quadratic Model[ J]. Int Radiat Oncol
Biol Phys. 1992, 23; 81.

Nath R, Meigooni A S, Muench P, et al. Anisotro-
py Functions for Pd-103, 1-125, and Ir-192 Intersti-
tial Brachytherapy Sources[J]. Med Phys, 1993,
20. 1 465-1 473.

Williamson J F, Quitero F J. Theortical Evaluation
of Dose Distribution About Models 6711 and 6702 I-
125 Seeds[J]. Med Phys, 1988, 15: 891-897.
W . CIZE-6711 B 1-125 MOk f 72 PR LT 1. 3
AR PR 2 2 A2 ) TR % 2% 35,2001, 6.:438.
PR % B R N W A B RN 11 €55 R
7T IR I R B LT D, Hh e R 2 A Ak, 2001,
81:754-755.

i UK. I IC. AL TR R A PERE A (2]
LRI YT AT < B 19 B4R 45 LT B E AR EE
254 ,2000,10:68-69.



