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Subject: Amersham Model AMC.36 (X.103 capsule) Special Form Evaluation 

SCOPE 

The purpose of this memorandum is to characterize Amersham International (Al) Model AMC.36 sealed 
sources (X.103 capsule) as US Dept. of Transportation (DOT) Special Form Radioactive material, with the 
goal of achieving domestic ground transport for recovery, consolidation, interim storage, and final 
disposition. 

Physical Description 

The radioactive sealed source consists of americium (Am-241) oxide which is mechanically blended with 
a powdered ceramic frit and is heated until molten. The mix is cooled and forms a solid glass / ceramic 
bead. Multiple beads are inserted into the recess of the tubular shaped capsule having a TIG or laser 
welded end plug. Ceramic fiber packing material may be placed, as necessary, in between the glass 
beads for compaction of the beads and to minimize movement. An end plug is inserted into the second 
opening and it is TIG or laser welded to the capsule to form a seal. The capsule is fabricated with 316 or 
316L stainless steel. The overall length is 30.4 mm and 2.9 mm OD, with a wall thickness of 0.45 mm (see 
attached dwg: RBA 62475 Rev A). 

Special Form Character 

The X.103 capsule was originally issued a Certificate of Competent Authority in the UK (GB/397 /S). The 
most recent USDOT COCA (USA/0657 /S-96, Rev 5) for the X.103 capsule at the time of this memo was 
issued in June 11, 2018, expiring Nov. 30, 2023. The COCA indicates that the X.103 capsule meets all 
requirements of IAEA SSR-6 Rev 1 as special form radioactive material. There is also a QSA-Global clause 
limiting special form character to those sources manufactured on or after December 9, 1991. This 
limiting clause is due to a lack of QA documentation on X.103 sources not manufactured by QSA-Global, 
but by AEA Technology, Amersham, or The Radiochemical Corp. The issue at hand is whether or not 
X.103 capsules manufactured before December 9, 1991 can also be considered as special form
radioactive material.

A critical factor in the physical integrity of any sealed source is self-pressurization from the accumulation 
of helium atoms derived from alpha decay within the source. The self-pressurization potential will be 
examined for a nominal 0.100 Ci Am-241 source. The self-pressurization could become a factor during a 
potential transportation event, which requires survival of the source during an 800 degree C thermal 
excursion for 10 minutes. 

In the following discussions we will calculate the void volume available in the encapsulation, the 
quantity of gas generated between 30 and 60 years, and the mechanical stress within the source 
cladding. 
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