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PF~CEDURE FOR THE DETERMIRTATIORT OF PARTICUI,ATE COATTAI~IINATIOIV 	uoodo~ 8= 30=62 
OF AIR IN DUST COIVT~LLED SPACES BY THE P~RTICLE CQUIVT R9ETHOD 	worrca~l 

le S~8 

This 'test descx°i.bes a eelf=checking procedus°~ gox° the detex qnin~~ion of 
pas°ticulate contamin,ant fi~e micx°ons or g~a~er i.n ~ize in air b~r ~he 
pax°ticl~ count methodo A maximum v~aria~ion of i~~ro to one ( ¢33~ of the 
aeerage of t~o runs) in r~~ults should be ex~scted for s~pl~cate counts 
on the ~ame sample, px°o~iding that the procedure i~ follo~red closely and 
the pr~c~utions presented x°egax°ding check ~amples ~nd self=checking a9= 
pect~ a~ obsex°~ed, 

2 o ODTLINE OF P~IETHOD s 

Air from the controlled area is filtered through a membrane filter disc 
using ~euum to impinge fi,he en~~ined contatr~in~tion particles upon the 
surface of the filter, The filter disc is exami.ned microscopically 
(usin~ oblique incident lighting) to detez~nine the ~mount of contasminant 
p~asent in sta~ed si~e r°angese 

3, APP~s 

Aerosol Open=~ype Filtes° Holder, using as !t7 ~mn filtero 

Air Flow Metes°ing deeice a~ccurate in ~he range of 10 lpm (liters per 
minute)o 

F~embrane filtex°s 9  0,45 to l00 micron poz°e size 9  t~7 lrun di~meter, haeing 
an impx°in~ed grid on 3008 mm centers, E~ch gx°id squax~e is equsl to 
1./100th of the to~,al ~ffective giltering ax~a of the filter di~c ~hen 
used in ~he Aex°osol Open~ty~ Filter Holder (asboee)o 

Pl~stic Petri Dishes, !~7 mn di~metero 

Forceps ~-I.th unserrs~ed tips, 

gacuum Pump = Capabl~ of 20=25" Hgo 

Micx°oscope ~rith mechanical st~ge, capable of magnification of approxi= 
mately 1~5 X~nd 90 Xo For 90 X magnific~tion, the recoTrmiended objective 
is 10 ~0 12 X but at least 6 X~rith a numerical ~pertux°e of a~t leasst 
OelSo The optimlun equipment is a~ binocular micx°oscope ~rith a micrometer 
~tage, A Ste~o micx°oscope should not be emplo~ed ~rith this procedunee 

A~e~suring e~epiece = Oculsr P4icrometex° = B~ush & I,omb C~to #31=16~01, or 
equi~aslento (See illusts°ation follo~ring 5al~e3)o 

St~g~ ~Iicrometex° 9  Ool to Oo01 mm calibY°ationso 

Co~vvl p A4 1962 flv tT~loQV eP Ae4o~~41vo QflQIfl00P0. lae. 	 Pela4o@ Iw M. O. A. 
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~'7'43 	p ~s~Q  8-30-62 OFO IR IN DUSOT CON ROLLEllI  SPA ES BYFTHE PIAR ICLE COUNT METHOD 

_ 2 - 	 . 

Microscope Lamp, high intensitT, variable. This lamp is to be used as a 
source of oblique incident light; Leitz microscope lamp "MONLA"#, or equiva- 
lent; 5,000 - 6,000 candlepower at filter surface. 

#"MONLA" - 6V - 5A microscope lamp with focusing illuminating lens on pilla r 
stand with separate transformer. 

4. SAMPLES s  

lt.l. A 28 minute sample at 10 litera/min (10 cubic feet) is to be used in 
this procedure . 

4.2 Samplin Procedure a Samples for this test method ahould be as represen- 
ive as possi le of the area being sampled. Procedures for procuring 

such samples xill, of necesaitr, have to be established by individual 
plants or laboratories. To assure reproducibility, the sampling program 
should be checked at the outset by the teating of replicate samples f rom 
the sampling area. 

5. TEST P~OCEDIIRE: 

5.1 Test Ix~formation s  

5.1.1 Personnel performing contaminatiott anal~ses should wear lint-free labor- 	~ • 
atory coats, bonnets and shoe covers. 

5.1.2 Samples are to be obtained in accordance with apecified sampling pro- 
cedures. 

5.1.3 The filtration apparatus is to be cleaned ~ust prior to use by acceptable 
cleaning procedures to remove random dust on the stainless inlet bushing 
of the filter holder. 

5.1.l~ The mi.croscope and its accessories should be maintained in a state of 
maximwn cleanliness. The mi.croscope and accessories should be protected 
b~ a dust cover when not in use. 

5.1.5 The processing and microscopic analyais of samples should be performed 
in as clean an area as possible within the confines of a modern, siz~ 
conditioned laboratorf. A dust control rooml  is deslrable, but not 
essential for validit~ and reproducibility. Smoking should be prohibited, 
both as a safety factor and to prevent the extra contamination of samples. 
The ingress and egress of personnel in the laboratory area should be 
limited. 

5. 2 Filtration Procedures s 

5.2.1 Procedure for Blankss Prior to each sample analysis, a blank analysis 
is o 	pe orme on an unused filter as removed from the manufacturer~s 	.• 
container. Identify the blank as to the sample number on an identification 
tag and attach it to the lid of the petri dish.2 
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OF AIR IN DUST CONTROLLED SPACES BY THE PARTICLE COUNT METHOD Reviaed 	 ~~ ~~' J 

• 	 -3- 
5.2.2 Procedure for Samplea: 

5.2.2.1 IIsing clean forceps, remove one filter disc from its container. Place 
the filter disc - printed grid aide up - on the screen support of the 
filter holder. 

5.2.2.2 Irmnediately lower and lock the inlet bu~hing and cover onto the base 
of the filter holder. 

5.2.2.3 Connect the flox metering deviee into the vacuum line to the filte r 
holder downstream of the membrane. 

5.2.2.1~ Apply vacuum to the filtering apparatus to sustain a flow of 10 lpm. 
At the end of a 28 minute sampling period, release the vacuum. 

5.2.2.5 IIsing forceps, carefullT remov~e the filter disc from . the top of the 
filter holder support. Place the filter disc - grid side up - in a 
clean petri dish and re~alace petri dish cover. 

Identify the petri dish using a sample identification tag. The test 
may be dela~ed overnight, if necessar~, after completing this step. 

5.3 Microsco e Analgsis Procedure: Particles are to be counted and tabulated 
in e ollowing order: fibers, particles greater than 25 . microns, and 
5- 25 microns. Particl.es  small.er  than 5 microns are not to be counted 
by this method. Fibers are defined as any.pa rticle xhose length to diameter 
ratio exceeds 10 to 1 regardless of composition. Fibers are counted as 
particles and not differentiated unless length exceeds 100 microns. The 
size of a particle is determined by its greatest dimension. (See para- 
grapn 5.3.4.8). 

5•3.1 Place petr3. dish under the microscope dugt cover and remov~e petri dish 
cover. 

5•3. 2  Ad~ust the microscope lamp intensity to obtain maximum particle definition. 

5•3.3 A magnification of approximately 45 X she.11 be used for counting particles 
25 microns or larger; approxin~ately 90 % for particles smaller than 25 
microns. The recorrunended objective to obtain the 90 % magnification is 
10 to 12 X power in conjunetion with the appropriate eyepiece. 

5.3.3•1 Using a stage micrometer, calibrate the measuring eyepiece (ocular 
micrometer} for each magnification. 

5.3.~ Method of Countin Particless Other statistical methods may be employed 
provided a t e met o s ows agreement with the valuea of the certified 
standard samples as described in Section 6. The following described 
method is recomQnended: 

• 

• 
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~ 7 4 3. 	'"~.° $-30-62 PROCEDURE FOR THE DETERMINATION OF PARTICULATE CONTAMINATION 

R~vis~d 	 OF AIR IN DUST CONTROLLED SPACES BY THE PARTICLE COUNT METHOD 

-1t- 
5•3.~t.1- In obtaining the number of particles of a giv~en particle size range, 

the number of particles on a representative number of grid squares 
on the filter disc are counted. From this count, the total number 
of particles, which woul.d be present statistically on the total ef- 
fective fil.tration area of 100 imprinted grid squares, is calculated. 

5•3•4• 2  If the total number of particles of a given particle size range is 
estimated to be between 1 and 50, count the number of particles ov~er 
the entire effective filtering area. 

5.3.4.3 If the total number of particles of a given particle size range is 
estimated to be betxeen 50 and 1,000, count the n~nber of particles 
i.n 20 randomly-chosen grid squares and multiply this nlunber by 5 to 
obtain the total statistical particle count. 

5•3.11.~t If the total number of particles of a given particle size renge is 
estimated to be between 1,000 and 5,000, count the nwnber of particles 
on 10 randomly-chosen grid squares and multiply this number by 10 to 
obtain the total statistical particle count. 

5•3.Lt.5 If the estimated total number of particles of a given size range ex- 
ceeda 5,000, count the particles within at least ten (10) randomly- 
chosen unit areas. 3  To arrive at the to~al statistical count, the 
sum of the part~eles counted in the areas is multiplied by the cali- 
bration factor. 

5.3.~•6 Select unit areas so that there wil7. be no more than about 50 parti- 
cles of a size range in a unit area. See Figure 1 for the alternate 
unit areas. 

5.3.~t.7 If a particle lies on the upper or left boundar~ line of a counting 
area, count this particle as if it were within the boundaries of the 
counting area. 

5.3.4.8 The largest dimension of the particle deteYmi.nes the size category 
into which the particle is placed. 

5•3.~t.9 Results shall be divided by ten (10) and reported i.n each size range 
as particles/cu.ft. 

5.l~ Calculation of Calibration Factor: 

5.~.]. The calibration factor is the ratio of the effective filtration area 
(100 grid squares or 9.6 cm 2 ) to the area counted. 

S.L~.2 To arrive at a calibration factor, start with the microscope adjusted 
for the power under consideration. 

. 

. 

• 
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- 5- 
5• ~t • 3 Using the stage micrometer, measure the length of the ocular micrometer 

scale which is used to define the width of the unit area. The length 
of the unit area is defined by the size of the grid square or 3.08 i ►mi. 

Fi_.~ 1 

Figure 1 shows two poasible unit areae xf.thin a grid squ~are for statis- 
tical connting. The calibration factor is defined as the effective 
filter area divided bT the total area counted and may be calculated from 
the folloxi.ng formula : 

F a 	960 	or 	312 
. x L x~ 	~ x 

xhe re s 

F ~ the calibration factor 
N~ the nwnber of basic unit areas counted 
L~ the calibrated length of the ocular micrometer 

scale or portion of acale used in defining 
unit area - in millimeters 

3.08 ~ the side of a grid square in millimeters 

for example: Using a 10 % ob~ectiv~e and a 5 man ocular 
micrometer, counting 10 basic unit areas, 
the calibration factor xould be 

• 	 F s 	 312 
. X 10 	

' 62.4 
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