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Memorandum
Date July 15, 1994

From General Engineer, Certification and Quality Assurance Branch
Division of Safety Research

subject  Meeting with Bill Lambert of MSA, Bill Newcomb of North Safety, and Don Wilmes
of 3M

To The Record

A meeting was held on July 7, 1994, at the request of Messrs. Lambert, Newcomb,
and Wilmes. The purpose of the meeting was to further discuss the round-robin
testing discussed at the public meeting and NIOSH’s testing experience in achieving
test-instrument correlations.

The manufacturers’ concerns resulted from differing results obtained at five different
manufacturers’ test sites in round-robin testing using both ATI and TSI instruments.
A copy of the test protocol used in the round-robin testing was provided to NIOSH.
While very good correlation was achieved with mechanical filter media, varying
results were obtained with electrostatic filter media. The experience of the Institute
with varying results with electrostatic filter media and the associated chemical changes
to dioctyl phthalate (DOP) from aging or heating was described. Mr. Wilmes related
recent 3M testing experience that confirmed different results between "old" and "new"
DOP; with the same results obtained between the TSI and ATI instruments using new
DOP with electrostatic filter media. Differing results with the ATI instrument were
noted in as little as 4 hours of operation. Further, he characterized 3M’s correlation
experience (semi-annual round-robin testing) with all their instruments in 27 locations
around the world as excellent. The Institute will provide information on the chemical
breakdown of the DOP and the latest draft test protocol.

The three manufacturers’ representatives stated that a second series of round-robin
testing was being planned with increased participation. Several of the original
participants had recently (estimated at a month or less) received their TSI
instruments prior to the initial series of testing. As many as ten Industrial Safety
Equipment Association (ISEA) member companies have expressed an interest and
are expected to participate. Other ISEA members, predominately, are not
manufacturers of air-purifying respirators. The Institute indicated that it would
consider its invitation to participate. The manufacturers’ representatives indicated
that any non-ISEA members expressing an interest, including ATI and TSI, would be
welcomed to participate.

Another concern, the basis for the filter-loading limit during the proposed tests was
discussed during the meeting. The Institute explained that the levels were considered
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to be consistent with the loading levels of the current Part 11 tests that are
‘ considered severe.

In regard to fit testing, a comment to require an applicant to submit results of
| performed fit testing with an application was made. The Institute could accept or
‘ reject the results, according to this suggestion, under the provisions of § 84.63(c).

The manufacturers indicated that further comments would be submitted to the
NIOSH Docket Office.
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38 Ocoupstional Health and
Environmentsl Setety Division

3M Centar
8t, Paul, Minnesata 55144-1000
~ 812733 1110

May 17, 1994

Dear Round Robin Participants:

Enclosed with this leter are materials for participating in the DOP
Loading Round Robin Test. You should find the following materials:

o Four bags of filters (2 eachofgrem—lineﬁberghnuﬂ3MBm
filters)

e A copy of the round robin test protoool entitled, “Round Robin of
DOP Load Tests

o Documentation for the AFTLOAD.EXE program.

» A program diskette containing AFTLOAD.EXE and BROWSE.COM.

If anty of these items are missing or damaged, ploasc contact me or Don
Wilmes immediately.

The test protocol is thoroughly described in the enclosed documents;
however, please call if there aro any questions. We look forward to
receiving your test results as soon as possible.

Senior Quality Engineer
Phone: (612) 733-8097
Fax:  (612) 733-3243

Enclosure
¢: D.P. Wilmes
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Round Robin of DOP Load Tests

The question has been raised, “Do the ATI TDA-100 (Q127) DOP penetrometer and the TSI
ModclBIIOAmmMFﬂme(Aﬂ)yiddﬂwmmﬂnterOledmncsts?" The
Wdﬂﬂlmmdmbhtmbmmdmmaddmtﬁsqwﬁom DOP penctration of
sundlrdﬂtﬁumedilwiﬂbemmmdusinsbothimu'ummts((}u?andAﬂ')atdiﬁ'erenttmt
sites. Two kinds of filter media will be tested: fiberglass and electrostatically-charged BMF
(blown misto fiber) media. It has been observed that these two types of media beheve differently
during DOP losding tcsts, DOP penstration through fiberglass filters docs not change
significantly with loading, whereas electrostatic filters exhibit increasing penetration. The goal of
mhmmdmbmuhwdmmimhowmuuh,ifmy,diﬂammmmmﬂmdm
for these media on the two instruments.

Quarviax
DOPpmmﬁontaundnbeconducmdnthmkvdsofp«fommthmaomspondmthe
respirator classes proposed under 42 CFR 84 - A, B, and C (99.97%, 99%, & 95% efficiency).
‘reltsshmﬂdbecmﬂuctedonommandonoanlZTatewhmundmbinsite.
RspmducibiutywﬂlbeasmwdbymmﬁngSmmplcsinmhdnuonunhinsmmm Given
that penetration through fiberglass media does not increase significantly with DOP loading, the
test can be simplificd somewhat by running only initial (i.., instantaneous) DOP tests on
fiberglass filters. Compiete load tests will be required for the BMF samples. Thercfore, fifteen
loadm(Bclmesxﬁupliem)mdﬁﬁunhumnmwmwmbenmonmhinmumm
Table | summarizes the tests to be conducted. All filter media will be supplied by 3M to ensure
uniformity among test sites.

Table . A total of 60 tests are required ar each site: 13 load
tesis and 15 insiantaneous tests on an AFT and a Q127

Instantaneous Tests Load Tests

(Fiberglass)

F-756 T-169 P-0@@3-818 JUL B6 'S4 15:52

Doy fue Om b
‘3127 ﬁAFT

Tan
"Qi27

(BMF)
ChakFil?_n&

Class A" x §

Class ‘B’ x 5

Class ‘C’ x S

Class "A" x5
Class ‘B" x §
Class ‘C" x §

Class ‘A'x 5
Class ‘B’ x §
Class ‘'C' x 5

Class ‘A" x 5
Class ‘B' x §

Class ‘C’ x 3



7035282148 F-756 T-169 P-PB4.818 JUL 86 'S4 15:53
~ 07-06-94 12:42PN FROM MAIL BOXES ETC 1327 P04

Procedure

The basic test procedure is described in the NIOSH protocol of December 15, 1993 (“Particulate
Filter Instantaneous-Penetwation Procedure To Test Negative Pressure Respirators Against Liquid
Particulates™). Additional stops are necessary to ensure uniformity across test sites:

. S —————
18 100 mg.

e Filters will be placed direotly in the chucks of the instrument - do NOT use any filter holder
that would reduce the filter arca exposed to flow. An eardier draft of this dooument called for

wmw;mlmmmmmm,mmmmmmmmmmwh
Mmmmlndmnmmcdmmofﬂ:echuchwthe&umbudjmd.if
necessary.

e Each filter will be weighed before preconditioning and after loading tests. The net weight
sﬁnofuchﬁlterwﬂlbeusaduacheckmthemmcym:ubiﬁtyofth:mumd

ic concentration. (Ithubeenvmﬁedmatmondiﬁoninghumdiscmbbeﬂbﬂ
’ on the weight of the samples.)

e Esch test site should have an ionizer for neutralizing the DOP aerosol. The ionizer should be
mmmormmm(mcmm.wmmpdmm"inmm
manual for a detailed procedure).

e Five filters of each type of media will be tested in each performance class.

e Data collection software is provided to facilitate load testing on the AFTs. Review the
enclosed documentation for AFTLOAD.EXE and make a practice run to familiarize yourself

with the program.
. Whmmﬁngiscomplm.mﬂldnHdelordludiakm:mz

Don Wilmes

3M Center

Building 260-3A-07

St. Paul, MN 55144-1000

Dmﬁllbumlynd:t!Mmdocpielofthcdamandmultswillbedslivcrcdtomh
participant.
Sample Preparation
Four stacks of filters are provided with this test method. There are two stacks of Hollingsworth
and Vose HE-1074 (“green-linc") fiberglass media, cach containing 50 filters. The other two
stacks cach contain 65 filters of electrostatically charged blown micro fiber (BMF) media from
M. 'I'hlumplufnrroundmbinmtingmtoheconmumdbylweringdiﬂ’uentnumbenof
filtcrs to achicve the thres classes of performance stipulated in the NIOSH test method (i.e, 99.97,

99, and 95% cfficiency). The exact number of layers required for each type and class of filter are
listed in Table 2.
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Al of the filters are marked with a colored line on one side. The fiberglass filters all have ane or
more nripuandtheBWﬁlmaﬂhnvelﬁnahptnplcmipa.macm&wﬁlm

mnyahouldaubehycmdwidam:u-ipedanfmvin‘ble. (Remove the paper circle that separates
BMF filters from cach other.) Whmplwincthﬁaunplesinﬂnchu&l,ﬂrmipednxﬁ:elhould
always facc away from the flow. That is, the challenge aeroso should always strike the unstriped

u*aﬁrst :
mmpmmmdhmmmmmedmmfwlwwmmlu There
wi]lbeunumplaineacbpu-fommdm(e.g.,ﬁveChsCﬁberghufuthtez‘landﬁve
for the AFT). W—fowhompﬁwwwsﬁn&wdghthaﬂlmmplestnthemul mg,
ncotdﬂ:eweighu.lndphccﬂminlprecondlﬂoningomnBS%RHanda'l'C.

Tabia 2. Number of layers of fiberglass and BMF required for each
class

Pollineyswe i anédl Yose an
1 s !
g Semplenfcr| NP SR (1)
Performance  Numberof | Performance  Number of
Class layers Class layers
A S A ]
B 3 B 4
C 2 C 3
TUTAIR N X oA TEVY
Teat Sctup 0-12% | 4T g 1F , AT

3

Smtupﬂieminmt,ptuﬁ&DOPiaﬁxcmwlgmummdwaitforﬂanymw
stabilize (at least % hr for Q127; at least 10 minutes for the AFT).

Run standard setup and calibration procedures. On the Q127 verify the particle size with a
visual owl. For the AFT, use the procedure described in the Manual to verify particle size.
Record the results (visual owl angle forQIZ?.mdardﬂlterpmemﬁonmdpmedmpfor
the AFT) on the attached Daily Setup Data Sheet.

Set flow to 32 LPM. UutheodﬂceplauprovidedwiththnAFTtoohwkﬂow. (Use the
same plate on both the AFT and the Q127.) Each orifice plate is marked with a target
pressure drop for 32 LPM. Iftbeprmmdmpmnoriﬁceplnciunotwithinﬁ%ofﬂw
rﬂpt.thmdwckﬂowmmdlmptumdmpudibnﬁm Adjust as neoessary until the
measured pressure drop is within £5% of the target. Record the orifice plate pressure drop on
the Daily Setup Dat Sheet.

Set the flow t0 42.5 LPM, RunngmvimetricmmdminnbnmmcmmﬁonofDOP

aerosol (see Chapter X1, “Checking system performance,” in the AFT manual for a detailed
test procedure). Compute the estimated loading time us:
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toao™ 2353/C 5
where C 13 DOP concentration in m;hﬂ’ . For example, if you measure C=100 then
teanp =23.53 minutes. (Typically, both the Q127 and the AFT generate 100 mg/m” of DOP
aerosol. If the measured gravimetrio concentration is outside the range 80-120 mg/m’ it may

be an indication of hardware problems.)

mmmmmmummamumofmhwofm. Prior to
mﬁu.mdmimﬂwﬁlmmamdmmmnlmdmmdwmmmmmm
(e.g., Class ‘C’ load test #1 followed by Class ‘A’ instantaneous test #1 followed by Class ‘B’
load test #1,...).

Instaniansous Test Prossduce (Fibergiag sampies)
1. According to the NIOSH test protocol, the sampies must be preconditioned 25 = 1 hr prior to
testing.

A 2. Vaifythntbaﬂowiuﬁlluifz.SLPM. Mukemcopiesofﬂ:elnmnmneous?meunion
Twmmwmdlhemulu(mfmolﬂdsnmdomﬁrmdam.

3. PtnthnnmpleinthememmﬁorqwﬂwiththommPa(s)myﬁmnm
incoming flow. Run an instantaneous penetration test, On the Q127, keep the chucks closed
until 2 stable penetration reading is obtained (~20 seconds). Test time on the AFT is
controlled automatically. Record the date, time, operator, Filter ID, flow rate, pressure drop,
and pensetrarion on the data sheet.

4. Retain all sampics in the original shipping carton in the event that additional information is
nceded.

NOTE: For those familiar with the procedure, it would be helpful to capture the
AFT data directly to a file. Any standard communications program can be used
for this purpose (e.g., Crosstalk, Procomm, or the Terminal program that is
included with Microsoft Windows). Data analysis will be faster if data is
provided electronicaily.

Load Test Procedure (BMF sampies)

1. AccordlngtotthIOSHmmomcoLmeumplumunblprmndiﬁomdﬁt 1 hr prior to
testing.

2. Msakec 15 wﬁaof&aMQlﬂLoﬁh.mmcammthmpu).

3. For load tests on the AFT, use the software provided to collect the data. Also record summary
information on the attached dats sheet (AFT Load Test Summary). For load tests on the
QlZ?,rmrdpmﬁunmdmmdmp;ﬁmmmndsmdmm&bﬂminuWnn
the attached data sheet (Q127 Loading Data). Continue recording measuraments at 1 minute
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4. Rxmtheioudinsmtfoutlustwminmu

5 Atthaandofaloadten.mowtbnmplofmmthnhuckx.wﬁghit.mdrew:dthnduc
on the appropriate data shest. The difference between the final weight and the initial weight
should be at least 100 mg. If not, rechsck the gravimetric concentration.

6. Raulnaﬂumpluinﬂuodsindshippingwmninthewmtﬂmddiﬁmﬂinfmmaﬂonh
needed.
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Q127 Loading Data
(BMF Media)

Operator:
Gravimetric Conc.
tount

mg/m’ Fw.!l wt.:

_minutes Initial wt.; -

Test Time
(min)

Pn
(%)

AP
(mm H,0) Sample Class: O A

Vol AWK,
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Instantaneous Penetration Test Data

(Fiberglass Media)
Instrument: O Q127
Q AFT
Filename:
(optional)
—Bate | Time | Operator | Filter ID | Flow Rate AP Pn

M) | @m0 | )
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Daily Sctup Data Sheet

Mmmmupmm-nmdu):

Qia17:

AFT:

F-756 T-169 P-918-818 JUL @6 ’3?”15:5‘5
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Filoname

Netwt

Fioal wt.
(wg) ) mp)

(BMF Media)
Smttinf wt.

AFT Load Test Sammary

%)

(mm H,0)

Fiker | Inithhl AP | Max.Po

iD

uwﬁom
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AFTLOAD.EXE, v1.1

Author: A_S. Viner, Senior Quality Engineer
M Occupational Health & Environmental Safety Division
3M Center
Building 260-3A-07
Phone: (612) 733-8097
Fax; (612)733-3243

Partions sopyright M&T Publishing, Inc. and Ziff Communications Co.

Overview

mmmwmmwmneonmofmmammmmo
Automated Filter Tester (AFT) diwring filter load tests. The program monitors the output
ﬁmﬂ:eAFT(viaRS-232),asﬁmmsﬂwcunuhﬂwmusofmlthnamplehu
bemezpoudw,mdalwﬂummrwhmnpeciﬁedmhnbmumeded.
mprogrmpmiutheopwnmmminfomwomthumandmmm
information along with the test data in an ASCII data file. A sumunary table at the end of
theﬁlaumthemmltestﬁme.memmmvolmncmwzhemh.theI.nit'mlpressu:e
drop, and the maximum penetration. The ASCI file is tab-delimited, thereby making it
easy to read into a spreadshect program (e.g., Microsoft Excel) for further calculations.

The program is DOS-based and should be compatible with almost any IBM PC-
compatible computer. The program is relatively small (<100Kbytes), 80 memary
requirements are¢ modest. This software has been successfully operated on many different
computers (including 8086, 80286, 80386, and 80486 processors) and on at least four
different AFTs; however the program is provided “as-is” without warranty of any kind,
including any guarantees of fitness for any given purposc. This program may be
distributed free of charge with permission of the author. Comunents and suggestions are
welcome.

User Instructions

Hardware:

mphyﬁcdmmcﬁonbmmnmmwcompwhmdgmmm A
mndudRS-ZBZ«hleilnquiudwcomtbmﬂmPCandtheAﬂ. A 25-pin
male connector is requirsd for the back of the AFT. On the PC side, a female connector

with either 9 or 25 pins is required (depending on your PC).

Ithmﬂdmmﬂs-znponontheAFTiammcdwopemnlZODhtud.no
parity, 7 data bits, and ons stop bit. Crhuemﬂndemﬂtsetﬁngsforthesllo.] The
AFTLOADprogramwillnotopmnunlmth:sesetﬁnpmineﬁm. Refer to Chapter
VI, “Serial Interface,” of your AFT manual if you have any difficulty.
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The program monitors the duration of & test by reading the computer’s internal clock.
'Ihcclod:doanothuvembombﬂtccomﬁm.howemhisminltmmc[mk
measure time intervals accurately (i.e., the clock must be able to accurately measure an

hour to within one minute).

Software

The AFTLOAD program is executed from the DOS prompt. The program should be
compatible with the Microsoft Windows program; bowever [ have very little experience

running it in that enviromnent. Once loaded, the program displays the main menu, which
lists five menu choices as shown in Figure 1.

Figure 1. The Main Meru of the AFTLOAD program.

The menu options are selected by pressing a function key (F1-F4 or F10). Each option is
described below.

Enter g filename

When this option is selectad, the scroen shown in Figure 2 sppears. The program always
stores data in a file, so a DOS-compatible filename is required. The data file will be
stored in the “current” directory (i.¢., the directory you were in when you started up the
AFTLOAD program), and the program dispiays that directory. For example, in Figure 2,
ﬂuAFFLOAmegramwsmmdﬂ'omtheDATAdiuﬂoryoatheC:drive,sothedatn
file will be stored there. The program does not allow you to edit the path for the data file
— it will aJways be stored in the current directory.

2ase enter & flloname for data storage.
multboDOE-mplﬁbh(lcharnme+3d1rm)
ADATA\

Figure 2. The Mairn Menu of the AFTLOAD program.
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Specify.cun parameters
When this option is selected, the menu shown in Figure 3 appears. This menu allows the
test operator 1o enter information pertsining to the test.

NOTE: The AFTLOAD program does NOT goptro] any aspect of the test,
_ it simply MONITORS the test. The program cannot tum on or off the
aerosol neutralizer, nor can it control the aerosol type or any other
parameter. The purpose of this menu is to permit the operator to supply
information pertinent to the test. Furthermore, the program has no way to
detect whether the information supplied is correst ar not. That is up to the
operator to verify.

The parameters on the menu are self-explanatory for the most part. The Header, AFT
Serlal No., and Operator are optional text entries. The Neutralizer, Aerosol Type, and
Maximum load are toggles. Pressing F4 toggles the Neutralizer entry from Off to On and
back again. Likewise, FS toggles the Acrosol Type betwesn NaCl and DOP while Fé
toggles Maximum Load between 100 and 200 mg. The Maximum Load parameter is
used to determine the end of a test: when the cumulative mass of acrosol challenge
exceeds Maximum Load, the program alerts the operator that the test is over, Actually,
the name Maximum Load {5 a misnomer. In a future version this parameter will be re-

labeled “Target Exposure.”

The last two entries in the menu are related to each other. The Run Mode is a toggle with
two posaible settings: Constant or Variable Challenge Concentration. When Constant
Challenge Concentration is specified, the program assurnes that the mass concentration is
constant throughout the test and is equal to the value specified under option F8
(Gravimetric Concentration). To emter the gravimetric concentration, press F8 and enter a

Kun Perametens

1 Header:

AFT Serial No.

Operator:
4 Neutralizer: ofr
3 Aerosol Type: NaCl
6 Maximum Load: 200 mg

Run Mode: Consmnt Challange Concentration

] Gravimetric
Concentration: 0.0 mg/m3

Press a Function key to change s parameter
or BSC to exit

Figure 3. The Run parameters menu,
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value.

IfF7 is toggled to Variable Challengs Concentration then the definition of 8 is changed
10 Photometer Correlation and the menu displays two numeric values: a slope and
intercept. The purpose of the Variable Challenge Concentration option is to make usc of
thephmomminﬁxmuﬁon&nttheAFTpmvidcsﬂuwghthaRS-ZBZpon Given
wmmMnmmmumuwummmmmmMmm
in real time based on the photometer radings from the AFT. It is assumed that a lincar
relaﬁonﬂﬁpexiatsbetweenmmcmceutmionmdphomemvomge. This option has
ot been thoroughly tested at this time.

Press the Escape key to exit from the Run Parameters menu back to the Main menu.
Begin data collection
Tostntnlmdm:,uﬁmths“LoldTm"anonﬂnﬁ'ontofﬂmAFr.asﬁmthe
ducnﬂuﬁonmuﬁnzonthePC(pressmﬁumtbeMﬂnmcnu),thmclouthcchucks
on the AFT. The data collection routine must be started before closing the chucks

mmemmupmmmiveabhnkﬁm&omthemmmechmhm
closcd. The blank line is a signal to start the timer for the test.

When the F3 key is pressed, the screen shown in Figure ¢ appears. The screen displays
information pertinent to the test (filename, header, acrosol type, and tatget load). The
mdoomenmﬁondiaphyedonthemndepmdsonthenmmdesclcmdﬁomthe
Run Parameters menu. If Constant Challenge Concentration is specified for the run
modqhntbcwmolcomnmﬁmismeﬂuﬁmemcmnmunﬁonemuedonthckm
Parameters menu. If Variahls Challenge Concentration is specified, then the Acrosol
Concentration is computed from the upstream photometer voltage (read from the AFT)
based on the Photometer Comelation coefficients entered in the Run Parameters screen.

The box on the right side of the screen is a window for displaying the raw data received
from the AFT. The format of the data that appears in the window is similar to the paper
tape printout from the AFT. Dstxwillappminthwrindowatinmalsofapproximmly
one minute.

The program keeps track of the run time during the test. For each set of data received
mmm.mmmwmmmmwwmemlmonm
ula:

Cumlative Challenge = 2.C.,.. Q &
!
where C,., is the gravimetric concentration (from the Run Paramsters screen), (2 is the

ﬂowrudingﬁomtheAF'T,andA:isthntimelapsedsincemelutpmmﬁonmding
(based on the computer’s internal clock). The Cumulative Challenge is the amount of
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aerosol that the sample has been exposed to. (Perhaps a better name would be
Cumulative Exposure.) The cumulative load on the filter is computed as:

C‘mndartWLaad=,ZC“Q&(1—Pn)

where Pn is the penetration reading from the AFT. The cumulative volume of air that
passss through the filter is calculated in similar fashion. The valuss on the screen are
npdxedthmughommzustandth:nmﬂummmd!nﬂwdmﬁle. The accuracy of the
Cumulative Load and Cumulative Challenge values depends on two factors: the acouracy
ofthewheuiccmcmﬂondntwuspeeiﬁedinmekmmetmammdm
cnnmucyofthemvime&lcoonmmﬁnnthrougbouthcms&.

Whmtthumulaﬁquh;UmgeunndsthespeciﬁodMuimumImdvﬂm(ﬁomum
Ruanm),ﬂ:cpmgmmhwp-ﬂmedmumalmmcopcnmthuﬂwtﬁtis
ovex. Mwmmmmmmtmmmnnmtm
the AFT to open the chucks. The program will continue collecting data from the AFT
and will continue to beep three times after each penetration reading. The data collection
muﬂmﬂcplmmmnﬁmﬂywhmthenpmmropmthcchuchonthcm-

DaucouecﬁmmbemppednmyﬁmedmiuathambypressingtbeESCapehy.
Mmmhmvﬁdhm&wwmmnedsmm&umlmmm
end of a test. Not:,howav«,thuthnpmgram“lomuack"ofﬁuwﬂhermtbe
ESthyispmsod,somevuluumpmedforCumhﬁchhaueng:demnuhﬁvc
Load will not be correct unless the chucks are opened at the same time.

Filter Loeding Program

CADATA\EXAMPLE.DAT
Demonstration of AFTLOAD program
Doy

ml{:oneeuuion: 100.0

e Load: . 0:0
Cumulative Volume: 0.0

Prass ESC to stop collecting data,

Figure 4. The data collection screen.
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View data file

ThehﬂapdanonﬂmMaianuis“Viewdmﬁle,"anmndbyﬂmery. This
subroutine invokes the BROWSE.COM program (supplied on the AF TLOAD.EXE
program disk) to dispiay the data file. The HOME, END, PAGE UP, PAGE DOWN, and arrow
keys can be used 1o scroil through the file. Press ESCape to return to the AFTLOAD

program.

Anmpleofldmﬁleiutuhsd(EXAMPLE.DAﬂ.mhaduinfomﬁonﬁmn
the “Run Parameters” screen is stored first followed by the date and time of the test (as
read from the AFT). The body of the file consists of nine columns of test data. The first
three columns (“Flow™, “dP”, and “Pa") are read from the AFT. The fourth column
(*dt”) is the time elapsed since the last reading. In the file EXAMPLE.DAT, the first
reading is completed approximately 36 seconds after the chucks are closed. Subsequent
readings occur at intervals of approximately 70 seconds.

Columns 5-7 (“BG", “DN", and “UP") are the background, dewnstream, and upstream
photometer voltages reported by the AFT. The downstream and upstream voltages
oonapondmmemspecﬁwmmlcomﬁom.m:hldmmcdomm
aerosol concentration is checked approximately once every 70 seconds, The upstream
aerosol concentration is checked one time for every five readings of the downstream
concentration. The program inserts the most recent value of the upstream photometer
voltlgeincoan?(umthnkthemueuedbymmwmmpMpmemﬁm).
The last two columns are the Cumulative Masa Challenge that the sample has beea
exposed to and the Cumulative Mass Load on the sample.

As soon as the Cumulative Mass Challenge exceeds the target exposure (100 or 200 mg),
the program generates a Test Summary table which lists the duration of the test (i.¢., time
mmhmemmmpumj.mmwlmemapmdwmmedmm
mthciniﬁnlpreumdmpmﬂmmplc,mdthcmmimmpemmﬁonﬂmm
observed during the test. Onee the target exposure is exceeded, the program will continue
to record data, however it will not update the maximum penetration valuc. When the
chucksmopened,theCHUCKOPENEDmesugeappemmdomﬁnﬂmwofdmis
printed (see page 2 of the EXAMPLE.DAT file). Another Test Summary table is
lilﬁnathetoultimcﬂmttheﬁlhuwuinﬂmch:mundthewmlvoimneofair

generated
that passed through the filter.

The data files gencrated by the AFTLOAD program can be printed disectly (e.g., “cory
EXAMPLE.DAT LPT1:") or they can be loaded into a word processing or spreadsheet
program for plotting or further analysis. Check your program's documentation on
“Importing Files."
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EXAMFLE.dat

Header: Example of DOP load test
AFT Serial No,: unn

Operator: PX

Neutralizer: on

Asrosol Type: pop

Maximum Load: 200 wg

Run Mode: Constant Challenge Concentzation
Gravimetxiec ‘
Concentration: 112.3 mg/m3 |
1
start Time (AFT Clock): 12:24 14 JAN 94
Photomater __Cumulative _
, Flow dP P gt BG DN UP Chlnge Load
LPM mmH20¥% 8 nv nv mv mg ng
84.4 4.9 230.6 35.82 -0.33% -129 -624 5.7 4.5
84.4 5.0 26.3 70.41 -0.336 -164 =624 16.8 12.7
B4.9 5.0 27.6 70.74 -0.335 -172 -624 28.0 20.8
g5.0 5.0 30.3 70.69 -0.335 -189 -624 39.3 28.7
85.1 5.1 33.2 70.69 =-0.336 -207 -6324 50.5 36.2
a4%.0 5.1 36.2 82.39 =-0.335 -219 -607 63.7 44.6
85.0 5.1 38.7 70.74 -0.335 -235 =607 74.2 51.5
5.1 5.1 41.3 70.86 -0.336 -251 -607 86.2 S8.1
86.4 5.3 43.0 70,69 -0.337 -261 -607 97.6 64.6¢
86.2 5.2 44.7 70,863 ~0.336 =271 -607108.9 7C.8
B4.9 8.2 46.8 82.56 -0.336 -284 -606122.0 77.8
§4.9 5.1 48.2 70.52 -0,338 -3292 +~606133.2 83.6
g5.0 5.2 50.3 70.80 =-0.333 -305 -606 144.5 69,2
84.9 5.2 51.1 70.47 =-0.333 -310 -606 155.7 94.7
B4.8 .2 532.5 70.63 -0.333 -318 -606 166.9 100.0
84.8 5.2 S3.5 82.39 -0.334 -321 -§00 180.0 106.1
85.0 5.3 55.9 70.B0 =~0.334 -335 -600151.3111.1
85.0 5.2 55.7 70.63 =0.334 -334 -600203.5116.1
TEST SUMMARY
Test Duration: 00:21:12.46
Toetal Plow Volume: 1802.7 L
Initial Pressure Drop: &.9 mm H20

Maximum Penetration: 55.9 %
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Quantitation Report File: BIGUANLIST

Data: NIQSHI. TI
4 13

(=
04/20/94 13:08:00
Sample DOF NEW NO LIGHT MO HEAT
Cands 50-225 AT 1SDEG/MIN. POST 10MIN. DB-5 CAP COL. =25SML
Formula: Instrument: 4500 Weilght

Submitted Gy

GF Analyst: ES Acct. Mo

AMOUNT=AREA = REF AMNT/(REF AREA # RESP FACT)

Resp. fac from Library Entry

No m/1 3Scan Time Ref RRT Meth AreaflHght) Amount
1 RIC =70 9: 30 5 0. 615 A BB 8608. 0 0259
2 RIC 835 13: 55 S 0 %01 A BB 484 2. 001
3 RIC 83% 13 5% 2 C 0% A& BB 72 Q. 000
4 RIC 865 1425 5 0. 933 A BB 3606, Q. 010
5 RIC F27 15:27 S 1.000 A& BB 347502700. 100 000
&6 RIC Y2 16:02 5 1.038 A BB 4880, 0 014

—
o000 0Q OO0
¥ B B o B LB S

-

Q0000 Q o~
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Quantitation Report File: BIiQUANLIST

Data: NIQSHZ. TI

04/20/94 14.41:00

Sample: FRESH DOP NOT HEATED EXPOSED TO
Conds.

Formula: Instrument:

Submitted bDy: Analyst:

AMOUNT=AREA # REF AMNT/(REF AREA ¥ RESFP
Resp. fac. from Library Entry

No m/z Scan Time Ref RRT Meth
i RIC S54 9 186 3 0 542 A BB
2 RIC 6539 10: 59 3 0 &43 A BB
3 RIC 1025 17:05 3 1.000 A BB
4 RIC 1049 1729 3 1.023 A BB

LIGHT

4500

FACT)

Area(Hght?
2384,
2700.

56484300
27216,

Weight:
Acct  No.

Amount
Q. 004
0. 0095

100 0G0
0. 048

#Tot
0. 00
0. 806
9% 94
o 095
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Quantitation Report File: BIGUANILIST

Data: NIOH3 TI

04/20/94 1S 54: 00

Sample: NEW DOP HEATED 17CLDEG CENT.

Conds. :

Formula: Instrument: 4300
Submittea by Analyst:

AMOUNT=AREA # REF AMNT/ (REF AREA # RESP FACT)
Resp fac. from Library Entry

Ne m/1 Scan Time Ref RRT Meth Area(Hght?
1 RIC 178 7:98 5 ©.314 A BB 4968.

2 RIC agy B=Q7 5 © 52& A BB 2607

3 RIG 570 2580 5 o .&165 A BB 145670.

4 RIC 868 14: 28 5 ©.937 A BB 3394

2 RIC 26 15 26 2 1. 000 A BB 3258B900.

& RIC 239 15 39 5 1.D014 A BB 3184,

7 RIC 244 15 44 5 1. 019 A BB 2752,

8 RIC g9l 15051 5 1.027 A BB 3b666.

2 RIC 263 16:03 S 1.04C A BB 2848

Weight
Acct

No

Amount

015

. 008

045
010

. Q00

010
o0B
011
0o%

o 000

“Tot

-0
COOOIOOOO

-
=

01
04
01
88
01
01
01
01
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Quantitaticon Report File: BIGUANILIST

Data: NIOSH& TI
04/20/94 17 04:00
Sample: OLD DOP

Cands
Formuia instrument: 4500 Weight Q. 000
Submitted by cralyst Acct Mo
AMOUNT=AREA # REF AMNT/(REF AREA % HESP FACT)
Resp. fac from Library Entry
No m/z Scan Time Ref RRT Meth Areal(Hght! Amount “Tot
1 RIC 464 7:44 14 O 465 4~ BB 15378 0.C74 0. 07
2 RIC &50 1130 14 ©C &21 A BV 3478. o GL7 o, 02
3 RIC 599 11:239 14 © 700 A VB 5184, 0. 030 ©. 03
4 RIC 714 11 %4 14 0. 71T A BB FC4. 0 004 °. 00
5 RIC ‘86 12:2868 14 (. 788 A BB 1852, 0 009 0. 01
6 RIC =40 14 CO0 14 O 542 4 BB 396 0 004 0. 00
7 RIC S44 14 24 14 0O 2&6 A BB 2744 0. 013 c 01
8 RIC 867 14 27 14 O 3&5 A BB 3628. 0. 018 o, 02
% RIC 274 14.34 14 0 875 A BB 2104 0.010 0. 01
10 RIC =88 1448 13 C. 890 A BB 24734 0. 120 011
11 RIC 713 1513 14 2 913 A BB 3600 0. 017 0. 02
12 RIE F22 15.22 14 0.924 A BB 34592, 0. 167 0 16
13 RIC 47 1547 14 0O 94% 4 BB 8284 0 040C o. 04
14 RIC 798 1628 14 1 000 A BB 20683100. 100. 000 74 36
15 RIC 1004 14&:44 14 L 00& A BB 137120. 0O 663 2. 63
164 RIC 1011 14621 14 1,013 A BY 173680. 0. 840 G: A9
17 RIC iC146 1&6:36 14 1.0183 A WV 104488, 0 3506 > 48
18 RIC 1021 17:G1 14 1.023 A W 2784006 1 346 127
12 RIC 1031 17:1 14 1 033 A W 3797%2. 1. 238 1 82
20 RIC 1&42 1722 14 1 044 A VB 5288 € 03¢ O 03
2 RIC 10446 17 246 14 1. 048 A BB 4504, G.0=22 002
22 RIC 14351 17:31 14 1. 053 A BB 1512, C. GO7 Q01
2 RIC 10359 17:39 14 1. 0&1 A BB 13064, G 0&3 2. 06
2 RIC 13&7 17:47 14 1 0&6% A BB 7378 . @39 o 04



w Department of Biochemistry

" West Virginia University

School of Medicine

Mr. Gary Fletcher March 29, 1994
NIOSH

944 Chestnut Ridge Road

Morgantown, WV 26505

RE: GC/Mass Spectrometer Analysis of D.O.P. Samples.

Four samples of D.O.P. were analyzed, they were as follows:

1. New D.0.P. (no light, no heat)

2. New D.0.P. (exposed to light only)

3. New D.O.P. (heated to 170 deg. C., no light) (Light tan liquid)
4. 01d D.0.P. (Brown liquid)

All samples were analyzed under the same instrument conditions.
(GC) 50-325deg. at 15deg/min. Post 10min.
(Mass Spec) EI 70EV.

Figure 1. shows the ion curve of sample #1, the New D.O.P.
Figure 2. shows the ion curve of Sample #2, exposed to light.
Figure 3. shows the ion curve of sample #3, exposed to heat.
Figure 4. shows the ion curve of sample #4, old D.O.P.

Figure 5. shows a comparison of sample 1 to sample 2.

Figure 6. shows a comparison of the mass spectra of D.0.P. in
sample 1 to sample 4.

Tables 2 through 4 show a difference in the amount of D.O.P when
compared to that of Table 1. (New D.0O.P.)

The NIST/EPA Library search of the peaks observed indicated the
formation of other phthalic compounds and their esters among then
the possibility of isomers from the D.O.P.

Breakdown transitional compounds were unidentifiable, although they
gave the characteristic of a base peak(l149amu) and a peak at 167amu
that are good indicators of plasticizers.

From the results of the analyses it should be noted that the D.O.P.
does breakdown when exposed to light and heat. The samples analyzed
showed sample 1 was 99.95% pure and each sample decreased in purity
to only 94.36% for sample 4.

Robert C. Byrd Health Sciences Center © PO BOX 9142 © MORGANTOWN WV 26506-9142
Phone 304 293-2494 FAX 304 293-6846
Equal Opportunity / Afirmative Action Institution
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| »
e
e
e Oy il
— - — -
- o - - - -
e O] - - nm tr ] - LF R
" i RO W £eE - ™.
Py R OnLli GRAE 5
LI M B Y AV DFRER TV L0

-.l.i L UL W D 8 B A LAk, mELvE )

- -

FIGURE 2.

Exposed to Light
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Quantitation Report File BlaUAanNLIST

Data NIOSH1 TI

Q04/20/94 13 08.00

Sample DOP NEW NO LIGHT NO HEAT

Conds 30-323 AT 13DEG/MIN. POST 10MIN. DB-% CAP COL 29%ML

Formula Instrument 4300 Weight Q0 000
Submitted by GF Analyst. BS Acct No
AMOUNT=AREA ®* REF AMNT/(REF AREA & RESP FACT)
TABLE 1. Resp. fac from Library Entry
No m/: Scan Time Re#f RRT Meth AreaiHght) Amount ATot
New D.O.P. 1 RIC 370 930 3 0 613 A BB 8608, 0 023 0 02
2 RIC 83% 13:39 3 0 901 A BB 484 0 001 0. 00
3 RIC 839 13 %9 5 0 90% A BB 92 0 000 0 00
4 RIC 863 14 233 3 0.933 A BB 3606 ©c 010 Q.01
3 RIC 927 13 27 3 1 000 A BB 34902700 100 000 99 93
& RIC 962 146 02 3 1.038 A BB 4880. 0 014 0 01
Data: NIOSH2 TI
04/20/94 14 41 00
Sample: FRESH DOP NOT HEATED EXPOSED TO LIGHT
Conds.
Formula: Instrument. 4300 Weight 0 000
Submitted by: Analyst: Acct.  No
AMOUNT=AREA » REF AMNT/(REF AREA # RESP FACT)
TABLE 2. Resp. fac. from Library Entry
N m/t Scan Time Ref RRT Math Areal(Hght) Amount %“Tot
E:Fposed to T NfE 3% %14 3 D 843 A B 2384 0 004 0. 00
Light 2 RIC &4%9 1099 3 0 643 A BB 2700. 0 003 0. 00
3 RIC 1023 1709 3 1.000 A BB 356484900. 100. 000 79 94
4 RIC 1049 17:29 3 1.0233 A BB 27216. 0 Qa8 Q 03
Data: NIDH3 TI
04/20/94 13 %4 00
Sample  NEW DOP HMEATED 170DE@. CENT
Conds
Formula: Instrument. 4300 Weight Q. 000
Submitted by Analyst: Acct No
TABLE 3. AMOUNT=AREA ® REF AMNT/(REF AREA ® RESP FACT)
Resp fac. from Library Entry
Exposed to
Noe m/1 Scan Time Ret RRT Meth Area(Hght) Amount %Tot
Heat 170 Deg. | ric 478 738 3 0 316 A 88 4968, 0 018 0 02
2 RIC 487 8:07 3 0.326 A BB 28607 0 008 Q 01
3 RIC 370 9::30 3 0. 416 A BB 14470 O 048 0. 04
4 RIC B68 14:28 3 0.937 A BB 3394, 0 o010 0 01
3 RIC F26 19 26 3 1000 A BB 329688900 100 000 9% 88
& RIC 939 1339 35 1014 A BB Jl184. Q. 010 0. 01
7 RIC 944 19 44 3 1.019 A BB 2732. 0. 008 Q.01
8 RIC 931 1%: 31 3 1.027 A BB Jb6bé. 0 011 0 01
¥ RIC 963 16.03 3 1.040 A BB 2848, 0 009 0 01
Data: NIOSH4. TI
04/20/94 17 04 00
Sample OLD DOP
Caonds
Formula: Instrument 4300 Weight 0 000
Submitted by Analyst Acct No
AMOUNT=AREA « REF AMNT/(REF AREA # RESP FACT)
TARLE 4. Resp. fac. from Library Entry
0l1d D.O.P No m/r Scan Time Ref RRT Meth ArealHght) Amount “Tot
st 1 RIC 4454 744 14 0 4465 A BB 13378 0 07a Q 07
2 RIC 690 1130 14 0 491 A BV 3478. 0 017 0 o2
3 RIC 699 11:39 14 0 700 A VB 4184, Q 030 0 03
4 RIC 714 11:34 14 0. 71% A BB 04 0 004 0 00
2 RIC 786 1J:06 14 0 788 A BB 1832. 0 009 0. 01
6 RIC B840 14:00 14 0. B42 A BB 8964. 0 004 0 00
7 RIC B64 14:24 14 0. 8Bb& A BB 2744 0 013 0 01
8 RIC B&7 14:27 14 0 B&9 A BB 3628, 0 018 0. 02
¥ RIC 874 14:34 14 0.876 A BB 2104 Q. 010 Q 01
10 RIC B88 14:48 14 0. 890 A 88 24734 0120 0. 11
11 RIC 913 1%:13 14 0 919 A BB 3600. 0.017 0.02
12 RIC 922 13:22 14 0.924 A BB 34392, 0 167 0 14
13 RIC S47 13:47 14 0.949 A BB 8284, 0 Q40 0 C4
14 RIC 998 16:38 14 1.000 A BB 20683100. 100 000 74 3&
13 RIC 1004 14644 14 1 006 A BB 137120. 0. 863 0 &3
16 RIC 1011 16:9%1 14 1.013 A BY 173680. Q B840 Q.79
17 RIC 1016 146:% 14 1.018 A W 1044688, Q. 306 0 48
18 RIC 1021 17:01 14 1023 A W 278400. 1. 346 1 27
19 RIC 1031 17:11 14 1 033 A W 399792, 1. 933 1 82
20 RIC 1042 17:22 14 1 044 A VB &288 0 030 0 03
21 RIC 1046 1726 14 1. 048 A BB 4304 0 022 o o2
22 RIC 10%1 17°31 14 1.0%3 A BB 1912, 0. 007 0 01
23 RIC 1099 1739 14 1.061 A BB 130464 0. 0463 Q. 0&
1.049 A BB 7978. 0. 039 Q 04

24 RIC 1067 1747 14



FIGURE 5.

Comparison of New D.O.P.
and 01d D.O.P.

*#*Note** The retention time
difference is because the
data collected started late.

FIGURE 6.

Spectra
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Comparison of Mass
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{

I have enclosed the hard data collected from the analyses.

If there are questions concerning the analyses,
call at 293-5970.

prr

- Mgr/Mass Spectrometry Center

please give me a



DRAFT JUNE 15, 1994

2.

PARTICULATE FILTER INSTANTANEOUS-PENETRATION
PROCEDURE TO TEST NEGATIVE PRESSURE RESPIRATORS
AGAINST LIQUID PARTICULATES

PURPOSE

1.1. This is a procedure to test negative pressure respirators
designed for protection against dusts, fumes, mists, and
combinations. The respirator filter units shall be
capable of providing protection against both solid and
liquid contaminates. This procedure may be used for
testing all particulate filters including those used
individually or in conjunction with cartridges and
canisters for chin-style, front-mounted, and back-mounted
gas masks.

GENERAL

2.1. This procedure describes the Particulate Filter
Instantaneous-Penetration Procedure to Test Negative
Pressure Respirators Against Liquid Particulates in
sufficient detail that a person in the appropriate

technical field can conduct the test and determine
whether or not the product passes the test.

EQUIPMENT /MATERIALS

3.1. The list of necessary test equipment and materials
follows:

TSI Model 8110 Automated Respirator Tester or equivalent
instrument with a forward light scattering detector

Particle sizing instrument (such as a Differential
Mobility Particle Sizer) capable of determining submicron
particles according to count median diameter (CMD)
Balance accurate to 0.0001 grams (g)

Gelman 102 mm, type A/E glass filters or equivalent high
efficiency filters

Temperature and humidity chamber capable of maintaining
38 + 2°C and 85 * 5% relative humidity

Timer (accurate to 0.01 second)
Tweezers

Dioctyl phthalate (DOP)
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Photometer

Respirator filter holder for specific manufacturer type
which is compatible with TSI respirator tester

Optional data acquisition system

S EQUIREM AND CONDITION

4.1. Test equipment and instruments must have been calibrated
at least as frequently as, and according to, the
instrument manufacturer's specifications, using
calibration standards traceable to those set by the
National Institute of Standards Technology or other
nationally recognized standards.

4.2. Normal laboratory safety practices must be observed.
This includes safety precautions described in the current
ALOSH Facility Laboratory Safety and Hazardous Waste

Manuals.

PROCEDURE

5.1. Respirator filters and cartridges will be tested as
follows:

5.1.1. The air-purifying elements of the respirator,
including the filter holders and gaskets will
be tested for particle penetration.

5.1.3, When filters are not separable from the
respirator body, the exhalation valves will be
sealed to ensure that any leakage due to the
exhalation valve is not included in the filter
penetration measurement.

5:.1:3, Filters used in conjunction with gas mask

canisters and odd or unusually shaped filters
may be tested on a headform assembly or
assembly provided by manufacturer.

5.2. Respirator filters will be challenged by a neutralized
liquid (DOP) aerosol at 25 * 5°C. Respirators intended
for protection against both liquid and solid aerosols
will be tested against a liquid aerosol only. The
particle size distribution will be a count median
diameter between 0.17 and 0.22 micrometers and a
geometric standard deviation not exceeding 1.6. Each
respirator filter unit will be challenged with an aerosol
concentration not exceeding 200 mg/m’.
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5.2.1 The following procedure will be routinely employed
to insure that the DOP particle size distribution
will remain in the range of .17 and .22
micrometers with a geometric standard deviation of
less than 1.6. A standard filter instantaneous
penetration will be determined using DOP aerosol.
The standard filter test will be employed during
testing to verify that the aerosol
distribution is optimized and has not changed.

5.3. Respirator filters will be pre-conditioned at 85 5
percent relative humidity and 38 * 2.5°C for 25 %1 hour.
After conditioning, the filters could be sealed in a gas
tight container until tested.

L1 [T 5 N Filters will be mounted and sealed on holders
to prevent leakage around the filter holder.
Single air purifying respirator filters will be
tested at a challenge flow rate of 85 Lpm + 5%.
Filters used as a pair in a respirator will be
tested using a single filter of the pair at
42.5 Lpm * 5% challenge flow rate.

5.3.2 Challenge flow rate must be checked for
stbility for at least 30 seconds prior
to testing.

5.4. A sample of 30 filters will be tested against the DOP
liquid aerosol. Three filters will be tested and
evaluated to determine the method for the remaining 27

filters.

Py T Type 1. If filter testing results in a
straight line (Figure 1), for the remaining 27
filters, record the initial penetration
reading.

S.d:2s Type 2. If filter testing results in a curve

which indicates degradation over time (Figure
1), preload the remaining 27 filters with DOP
and record maximum penetration reading. When
testing a single filter, preload the filter
with 200 *+ 5 mg DOP. Preload single filters of
a pair configuration with 100 + 5 mg DOP.

S5:4:3; Type 3. If filter testing shows increased
efficiency during the complete run (Figure 1),
for the remaining 27 filters, record the
initial penetration reading.

5.4.4. For any other filter type, determine loading at
which maximum loading occurs and test at that
loading.
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5.4.5. If any one of the 30 test filters has a
penetration greater than 1.2 times the
designated limit, further testing of that
filter will be terminated. Any filter that
exceeds the specified limit shall be remounted
and retested to ensure that leakage was not
caused by a mounting leak. If retesting
eliminates the excessive leakage, that sample
will be considered an invalid sample.

The DOP aerosol concentration will be determined daily by
the following gravimetric method and calculated as
milligrams per cubic meter (mg/m®).

5.5.1. Weigh a Gelman 102 mm filter to the nearest
0.0001 g, mount in the gravimetric filter
holder, subject it to the generated aerosol,
and reweigh the filter. Use a timer to
monitor the duration of the test. Record the
pre- and post-weights, time, and average flow
rate on the Instantaneous-Penetration Filter
Test Data Sheet (Figure 2). The weight change
should be a significant value over the pre-
weight.

5.5.2. The DOP aerosol concentration can be monitored
by a calibrated photometer placed in line on
the mixing chamber exhaust.

The DOP particle size will be monitored routinely to
ensure the particle size distribution count median
diameter remains between 0.17 and 0.22 micrometers with a
geometric standard deviation of not more than 1.6.

The penetration of the first 3 filters will be measured,
recorded, and printed at approximately 1 minute intervals
during the test period. The highest instantaneous
penetration observed throughout the test of each filter
will be recorded as the maximum penetration of that
filter. An optional data acquisition system can be used
for data collection and evaluation.

Determine and record the maximum filter penetration for
each of the 30 filters. Calculate the mean maximum
penetration (m) and the standard deviation (s).

6. PASS/FAIL CRITERIA

6.1. For the sample of 30 to demonstrate acceptable

performance, the test statistic U must meet the following
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conditions:

6.1.1s For type A filters, U =m + 2.22 s £ 0.0003
6.1.2. For type B filters, U=m + 2.22 s < 0.01
6:1.3, For type C filters, U=m + 2.2.. s £ 0.05

7. RECORDS/TEST SHEETS

Test data collected will be recorded on the Particulate
Instantaneous-Penetration Filter Test Data Sheet.

Attach the strip printout of the penetration data for
each test to the back of each data sheet.

Notify the manufacturer of test results.
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PARTICULATE FILTER INSTANTEOUS-PENETRATION TEST
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30

Aerosoal concentration

Date Pre Post Wt. Air Time Conc.
Time Weight Weight Diff. Flow (min) (mg/m’)
(mg) (mg) (mg) (Lpm)

Instantaneous-Penetration Filter Test Data Sheet

Figure 2




