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Collection efficiency determination using Be-7 Initial testing at VIPOO

Collection efficiency of filters can be measured by sampling air through a stack of filters (2 or

more) and subsequent analysis of the nuclide activity on each individual filter in the stack.

Be-7 has been shown to have a size distribution centered around 0.5-1 um and can therefore

be used for preliminary measurements against IMS requirements. | cand material 2
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The manual filters used at IMS stations consist of a thin filter and a support layer (scrim). While the ey
collection efficiency of the scrim should be small, a full test should include the contribution. ‘ AR b CO” Eff 093 O 60
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Testing of filter media for collection efficiency was performed by APC Filtration Inc. (except CM?2)
jL AgsBeRish lL The tests were undertaken according to IEST-RP-CC021.3 using KCl as an aerosol.
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Assumptions and limitations:

* Filter elements have identical collection efficiencies
* Collection efficiency is constant over the size distribution (Be-7)

A candidate material 2 acceptance limit

Test results for four different filters, binned for 6 different Filter collection efficiency (0.2 um) results.
particle sizes (0.1 =5 um). Note: candidate material 2 result is based on Be-7 test

Acceptance Test and QA test procedure Test Results 3M filters and candidate materials

Conclusions and outlook

Proposed testing regime for Acceptance Testing:
» Test of collection efficiency for whole filter for particle size 0.2 um (or distribution including 0.2 um) at face velocity 1.5 m/s.
* Test of collection efficiency for scrim for particle size 0.2 um (or distribution including 0.2 um) at face velocity 1.5 m/s.
* |If collection efficiency (0.2 um) is between 80-92% then:
o test of collection efficiency at a particle size between 1 um and 10 um (or distribution) at 1.5 m/s face velocity.
* Measurement of elemental composition and trace elements (as above)
e Radioactivity measurement by gamma spectrometry

Physical properties:

3M - good handling and compression properties.
Candidate material 1 — filter residue remains on compression dye, compressed disk good.
Candidate material 2 — good handling, compressed disk too thick (-15% in detection eff.).

* Acceptance Test Criteria and test plan have been developed.

* Initial Testing at VIPOO shown to be valuable screening test

* High efficiency filter material is only available from a small number of suppliers.
* |MS stations can continue using 3M filters until a new supply contract is in place.
» Testing of new candidate material will continue.

* QC testing for batch acceptance will be implemented.

Long term stability: 3M filters taken from depot from different batches produced 2011-2017 were all meeting
requirements without measurable deterioration.

VIPOO test: Useful for prescreening of filter material and for testing under normal operating conditions. Be-7 collection
Proposed testing regime for QC (for production batch testing): efficiency is good indicator of collection efficiency at 0.2um.
» Test of collection efficiency for whole filter for particle size 0.2 um (or distribution including 0.2 um) at face velocity 1.5 m/s.
* |If collection efficiency (0.2 um) is between 80-92% then

o Test of collection efficiency at a particle size between 1 um and 10 um (or distribution) at 1.5 m/s face velocity.

* Radioactivity content of blank filters measured by gamma spectrometry

Collection Efficiency:

3M: All filters tested 88% or higher.
Candidate material 1 — collection efficiency tool low, scrim collection efficiency high
Candidate material 2 — collection efficiency comparable to 3M
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