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PRODUCTION OF I125 AND FABRICATION OF I'2° X-RAY SOURCES

H. T. Russell .

ABSTRACT

Two 2-curie sources of IL2Y were prepared for use as
portable x-ray sources. A procedure for direct re-
covery of carrier-free 1125 yas also demonstrated.

INTRODUCTION

Availability of high-specific-activity I'25 makes possible the fabrica-
tion of concentrated sources which, in turn, permit satisfactory radio-
graphic applications. This 57.4-day radicnuclide decays by electron
capture, emitting a 27-kev x ray and a 35-kev gamma ray. Although 1125
can be produced in a CYClOtrOn by the nuclear reactions Te125(p,n)1125,
Tel2h(q4,n)1125, and Tel?5(d,2n)1125, it is produced more efficiently in
a reactor by the reaction

12k 12 EC 125
Xel24(n,y)Xela5 B> I

The cross-section for the. xenon reaction is estimated at 74 barns.

The reactor method for the production of carrier-free 1125 ana X-ray
sources using 1125 vas developed to meet the increasing demand in indus-
trial and medical research. The x-ray sources were produced to demon-
strate the feasibility of using a lightweight portable 125 x-ray machine
in the laboratory, in the field, in the operating room, or wherever else
needed for radiography.

PROCEDURE

Production and Separation of Iodine-125

A L425-cc sample (STP) of normal xenon gas (~0.1% xel2h) vas compressed
in an aluminum can at abput 100 psi and irradiated for 21 dags in the
ORR at a flux of 2 x 10l n/cmg'sec to produce 2500 mc of 1125,

Chemical processing was done in a manipulator cell, using a tubing cut-
ter to open the aluminum irradiation can_and an all-glass distillation
system for the 1125 purification. The 1125 produced during the irradi-
ation was removed from the walls of the aluminum can with 0.1 N NaOH
solution. Then, in order to remove the active iodine from the NaOH
solution, a slight excess of 1 N KMnOL4 was added to oxidize the iodide
to iodate and sufficient HpSOL4 was added to neutralize the NaOH and to
make the solution definitely acid. Additional permanganate was added

-as necessary to maintain a purple color.




This solution was heated to boiling and saturated HzPOz was added by
drops to reduce excess KMnO) and to reduce the iodate to elemental
jodine. A few drops of 30% HoO2 was then added, and the iodine dis-
tilled and trapped in weak NaOH solution. Distillation was continued
until about 10% of the original volume had been distilled.

The 1125 activity was confirmed by its gamma-ray spectrum and by iden-
tification of its 57.4-day half-life.

Fabrication of the Iodine-125 Sources

Two sources, each of 2 curies, were prepared for study and evaluation
by ORNL personnel and by medical and industrial groups. The first
source was fabricated behind ¥iewing windows in a hood. Two curies of
125 and 0.5 mg of normal I12 were precipitated together as silver
iodide; the dried salt was sealed by welding in a stainless steel cap-
sule (Fig. 1) having a l-mil-thick 2-mm-diam stainless steel window.
The radiation through the window of this source was 55 r/hr at 3 in.
from the center of the source as determined by a thin-wall ionization
chamber,

The second source was fabricated in a manipulator cell to develop a
technique for in-cell fabrication of x-raX sources having small physical
dimensions. Two curies of carrier-free I 25 was prepared as Nal in
about 0.1 ml of 0.001 N NaOH solution by distillation of elemental I122
into about 1 ml of 0.0001 N NaOH solution and subsequent evaporation.
The highly concentrated NaTl25 solution was then evaporated to dryness
in an aluminum cup 0.090 in. ID x 0.070 in. deep, having an overall

diam of 0.095 in. A hypodermic needle mounted on a ball-and-pinion rack
with controls outside the cell was used for transferring the highly con-
centrated NaIl2) solution into the cup. The cup containing the dried
NaIl2> was sealed by welding in an aluminum capsule 0.375 in. long by
0.140 in. diam and having a 0.010-in.-thick aluminum window. The volume
‘'of the cavity inside the cup was ~0.01 em?. The radiation reading from
this source was 110 r/hr at 3 in. from the center, measured with a thin-
wall ionization chamber. This capsule was sealed in a modified GMR
Model 107 source holder” made of type 1100 aluminum with an inside diam
of 0.146 in. and a length of 0.480 in. Figure 2 shows the source posi-
tioned in the holder. The wall thickness on sides and bottom was 0.020
in. The capsule was sealed by seating a brass screw on an aluminum
shoulder and screwing a stainless steel cap in place over the brass
screw. PSmear tests made on the source holder indicated no radiocontami-
nation. The radiation from the I12> source assembly was 50 r/hr at 3 in.
from the center of the source. .

The holder was placed in a GMR Model 110 radiographic exposure device

(Fig. 2), approved by the Bureau of Explosives as a shipping container
and by the AEC for use as the exposure device as well as for storage of
the source. The 5-mil-thick stainless steel window in the radiographic

*Provided by General Motors Corporation Research Laboratories.
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18-Pound Portable Radiation Projector Unit.
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