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Silver Impregnated Zeolite, Type Ag 400 G13
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HI-Q Environmental Products Company hereby certifies that the products supplied under the
above-referenced Serial/Lot Number conform to the requirements of the purchase order as well
as the physical characteristics specified by HI-Q Environmental Products Company published
literature.
All process certifications, calibration procedures, and physical test reports are on file at our
production facility and are available for review by your quality assurance personnel, if desired.
SHELF LIFE:
HI-Q Environmental Products Company’s AGX & 844-42 series cartridges are heat sealed in a 6
mil polyurethane tubing, if left unopened, and not exposed to light or extreme temperatures, the
shelf life of these cartridges should be at least 10 years. HI-Q Environmental Products
Company suggests following the industry standard of replacing or re-certifying AGX & 844-42
series cartridges every 5 to 10 years. Once the cartridge packaging is opened, they should be
used immediately or restored in an airtight package.
QUALITY ASSURANCE:
HI-Q Environmental Products Company manufacturers all of its cartridges under an ISO
9001:2000 Certified quality assurance program (see www.HI-Q.net for a copy of HI-Q’s
certificate). Following the procedures set forth in their Quality Assurance Program ensures
repeatable performance and dimensions of each cartridge manufactured. HI-Q specifically has
each individual lot of carbon and silver zeolite, from which the individual cartridges are made,
randomly tested and certified by an independent testing laboratory at multiple sample flow rate
points through the most common geometry of cartridges utilized in the nuclear industry. The
Lot-Specific test results are included with each customer order.
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EFFICIENCY TESTING OF RADIOIODINE ANALYTICAL CARTRIDGES

INTRODUCTION
The testing of adsorbent media such as activated carbon and silver zeolite for use in
analytical testing cartridges is done by using the test procedures outlined by the
American Society for Testing and Materials - ASTM. This procedure uses a tagged
gaseous compound called methyliodide as to determine the collection and retention
efficiencies of the filter media. This ASTM method designated as D-3803, methods A-E,
1998 utilizes a fixed volume of media, 2" bed depth and the following conditions;
Relative humidity (RH), 95%, Pre-humidification of media-16 hours, Pressureone atmosphere, methyliodide concentration-1.75 mg/cubic meter, velocity of the
gas stream-40 ft./sec.(appx.30 LPM), loading-2 hours, and post sweep-4 hours.
Additionally, method A operates at a temperature of 30 degrees C, methods B &
C at 80 and 130 degrees respectively. Methods D & E test the media under the
same approximate conditions using molecular Iodine volatilized by sublimation
and at temperatures of 30 & 180 degrees C.
Filter media can be of various mesh sizes, be impregnated with various amounts of
chemical such as the chelating agent TEDA or with various amounts of silver in the
silver zeolite media. This variability requires that extensive tests be conducted to define
what the performance of a specific media might be under sampling conditions. The
ASTM D3803 procedures are obviously intended only for comparison of fixed quantities
of media under constant laboratory conditions. The results can then be compared to
determine such things as pass or fail established minimum adsobtion efficiencies.
These determinations are essentially one point analysis.
HI-Q has each batch of it's TEDA impregnated carbon and silver impregnated zeolite
tested by an approved independent consulting laboratory for retention efficiencies of
methyliodide using the ASTM method A, 1998 procedure. Each lot is provided with a
collection efficiency certification.
ADDITIONAL TESTING
Environmental air sampling is never conducted under the same conditions as those
used in a laboratory. This obviously is because one cannot control the environmental
conditions. Media holding cartridges are of variable sizes, volumes and thicknesses
than the test container used in the ASTM benchmark analysis. In using the analytical
cartridges, there is no prehumidification for 16 hours, no fixed loading concentration or
duration, no control of temperature, and most importantly, collection at a varied flow rate
dependent on the scientists requirements. It is therefore obvious that there is little
relationship between the ASTM test results and the prediction of collection efficiencies
under actual field conditions.

In an effort to provide it's customers with realistic and usable data and estimates that
can predict potential collection efficiencies at sampling conditions found in the field, HIQ has instigated testing of its' cartridges beyond the ASTM D-3803 method A test point.
These tests are conducted on the media under conditions that more closely
approximated general sampling procedures.
The conditions used are;
1). The media is packed at a uniform packing density in a few different cartridge
configurations: 2-1/4" diameter x 1" thick as in the TC-Series or AGX-2, 2-1/2"
diameter x 1" thick as in the TCAL-Series or AGX-4, and 2-1/2” diameter x 1-1/2"
thick TCGA-Series or AGX-10GA cartridges.
2). The test cartridge is not equilibrated or post flushed and is used right as taken
from the sealed polypropylene shelf pack.
3). The temperature is maintained at 30 degrees C as in the ASTM procedure.
4). The methyliodide concentration is maintained at 1.75 mg./cubic meter as in
the ASTM procedure.
5). Flow rates are varied and test points of 0.5, 1, 2, 3 and 4 CFM are established
using the 8-16 mesh, 20-30 mesh, and 30-50 mesh TEDA impregnated carbon,
or the 16-40 mesh silver exchange zeolite.
6). Relative humidity conditions are set at 95%.

The results of these tests are shown on the accompanying chart of flow rate vs.
retention efficiency of methyliodide. In addition to the certified test analysis D-3803
method A, we also test for conformance to the field test program outlined above.
One other major aspect of sampling that we find necessary for your consideration, is
that methyliodide is used as the test gas because it is volatile at ambient temperatures
and is the smallest molecule with the poorest collection efficiency. Results then are
close to a worst case scenario. Every other specie of iodine including molecular
sublimed iodine has higher retention efficiency. In fact molecular iodine can and does
condense on dust particles or cold surfaces which is termed particulate iodine.
Methyliodide is a rare specie, if found at all, in the nuclear power generation
environment.

CONCLUSION
While the ASTM D-3803 method A is a good comparative indicator of collection
efficiency, additional tests are conducted by HI-Q that give indications of what one might
expect to achieve in actual field test conditions.
HI-Q uses the highest quality coconut shell activated carbon impregnated with TEDA
distributed by gas phase dispersion. The silver zeolite media is made by exchange of
photographic grade 99.99% silver nitrate (Englehard) on 13X molecular sieve substrate.
Moisture levels are maintained at ~10% in the AGX media.
Our cartridges will have slightly higher retention efficiency than other brands because
our filter holders are thin wall and do not have a thick screen face that reduces the inner
dimensions and volume of media. The TC-Series carbon cartridges contain
approximately 24 grams of carbon and the TCAL-Series contains approximately 35
grams and the TCGA-Series contain about 60 grams of carbon.
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Methyl Iodide, CH3I Tests
Qualification tests for the bulk silver impregnated zeolite material was conducted by
Environmental Engineering & Testing, Inc. for HI-Q Environmental Products Company
on purchase order number 7650 as per RDT-M16-IT and test method ASTM-D-38031989.
In addition to the standard “Bulk Material Collection Efficiency Tests”, HI-Q
Environmental Products Company has Environmental Engineering & Testing, Inc.
perform additional collection efficiency tests of the silver impregnated zeollite in the
cartridge format at varying flow rates. For this specific lot, those tests were performed
on AGX-10GA cartridges at flow rates of 0.5, 1.0, 2.0, 3.0, & 4.0 CFM. The collection
efficiencies for the AGX-10GA cartridges have historically tested higher than that of the
AGX-4, and the collection efficiency of the AGX-2 have historically resulted in slightly
lower retention efficiencies as those shown in the following AGX-4 flow vs. retention
efficiency graphs.

