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SUMMARY 

New quarters were obtained to provide working space for 

making and testing model filters. Equipment located there in- 

cludes a slitting machine, small pleater, circular and band 

saws, and other tools necessary for filter manufacture and 

test equipment construction. 

Sketches are presented to show various designs of cone 

seals, large filter installations, and general applications 

for the hollow cube and roll type filters. 

Test data on 24" x 24" filters indicate that an increase 

in capacity of from 30 to 50$ can be obtained over comparable 

size Chem. Corps filters. 

Accelerated aging tests show that the plastisol used for 

end sealing the pleats is appreciably affected by storage for 

one month at 100° C.  Further tests are planned to determine 

aging at probable working temperatures. 

Photographs of modifications to the hollow cube and the 

roll type filters are presented. 

Test data from the portable media tester at Brookhaven 

show a very slow build up in pressure drop, indicating rela- 

tively clean air. 

Small scale models of high temperature filters show prom- 

ise.  Ignited high mineral content paper and compressed fine 

fiber glass mats both show potentialities as high efficiency, 
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high temperature media.  Sealing methods and frame design need 

more consideration and work. 

A paper mill ran on June 85 I949 was successful, but a 

weak paper resulted, and another run will be mads in an attempt 

to produce stronger paper with the same efficiencies - 

Equipment and techniques for the evaluation of filters 

and media in terms of actual particles are being worked out. 

Actual tests should begin wiahir a short time„ 

Conferences were held at Oak Ridge on May m/19^9, tc 

discuss general problems and at Brookhaven or. May 26,   1949 to 

discuss filtration of pile cooling air, A  summary of our work 

and the exhibition of models was presented to hhe Shack Okas 
i 

Working Group June 21 and 2t, 1949. 

The chemical resistance tests on Chemical Corps paper is 

presented in Appendix A,     These data snow that the paper is re- 

sistant: to low concentration of some chemical reagents0 

To provide room to accommodate■the equipment and facili- 

ties required to construct large size filters, space at a near- 

by location was obtained,  At this location the filters are also 

tested to determine performance characteristics, 

A  paper slitter manufactured by the Cameron Machine Co- 

which will accommodate a paper width of up to 40"is used to cut 

the long'strips of paper necessary to make large capacity fil- 

ters .  The slitting is done by passing the paper between a 

Arthur D. Little _, Inc. 
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roller and a sharp hardened steel wheel under spring tension. 

A  tempered steel blade is located directly behind the wheel« 

This blade assures complete separation of the paper cut by the 
j 

wheelc  This slitter operates very well on the relatively soft 

and fragile filter paper. 

The small Chandler Co. pleating machine which is used to 

make sharp pointed corrugated kraft paper is also in this new 

location.  This small pleating machine turns out 1/8 to 3/8" 

pleats, which are now used principally as spacers for circular 

filters, and was mentioned in the last report. 

In order to cure the plastisol which is used to seal the 

ends of the pleat3, a hot plate was constructed.  This plate is 

1/2" thick, 40" long, and 8" wide, and is chrome plated to give 

a smooth surface. The heating is accomplished by four chromo- 

lox strip heaters together with a thermostatic temperature con- 

trol, which holds the temperature within 5° of 130°. C. 

An 8" circular saw is available for cutting the wood fil- 

ter frames to shape and for other miscellaneous work.  To trim 

the ends of the pleats for sealing, a band saw has been modi- 

fied 30 that the pleats are cut at a 10° angle from the vertical 

When the blade is at this angle, it cuts 'the paper and corru- 

gated spacers evenly, but if the filter is trimmed without this 

-angle ■ between the blade and the work^ the result is a torn and 

ragged edge. A  ragged edge of course gives a poor seal. 

The large scale testing apparatus consists of a duct 

Arthur D. Little, Inc. 
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vhich contains a.flow measuring orifice and taps for measuring 

the pressure drop across the filter being tested«  The air flow 

can be controlled up to a flow of 15^0 OFM., 

Two large size tables are provided for working space for 

the construction of filters and for building special equipment 

involved in the manufacture or testing of filters»  Sufficient 

hand and power tools are on hand or being purchased to do the 

necessary, -work* 

Methods, of_ Mounting, Air Fll.bers^...and Air,,Filter Assemblies, 

During the work on filter design we have been aware of the 

need to provide methods of mounting air filters to give a maxi- 

mum of convenience and protection to personnel servicing an in- 

stallation-  In the following sketches numbered I to XII in- 

clusive various suggestions are Illustrated,, 

Sketch No. I shows a cube type filter assembly composed 

of four rectangular filters supported in a wood frame.  In this 

filter air enters the bottom opening and passes outwardly through 

the pleated paper sides,  Contamination is then contained within 

the structure which acts as a shield to protect those who must 

handle the filter when it is removed, 

A cone base (machined casting) Is shown in Skn No» I 

which seats into a conical receptacle in the mounting surface. 

Sketch II shows methods of making the base seal in more detail, 

Scheme t!As; shows a sheet gasket (dense felt) between the coni- 

cal surfaces.  Scheme SIB" shows a rubber ring gasket located in 
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a machined channel and making the seal between the cone flanges. 

The conical surfaces in this second case serve only to position 

the filter. Scheme "C" shows a mounting without cone base in 

which the filter is clamped directly to a mounting plate with 

a bolted"latch and sealed by compression of a rubber gasket. 

Sketch No. Ill illustrates the installation of a hollow 

cube filter over a space,or duct from which air is drawn for 

filtration»  It is evident that the pressure drop through the 

filter multiplied by the cross section of the cone opening must 

be less than the total weight of the filter,.or- the filter will 

lift up.  This will allow air to escape past the seal. Under 

some conditions it may be necessary to use hold- o\rn  latches ■ 

to maintain the seal.  This sketch- also Indicates the ease with 

which a filter assembly of this kind can be removed by remote 

means of control.. 

Sketch IV shows a cube filter located In a low pressure 

duct Into which air is drawn from a contaminated area- 

Where filters are to be installed in a vertical wall,, 

adapter plates may be used so that filters are seated In an 

upright position. Fewer filters of this type are required to 

replace the flat face type since is is estimated that cube 

filters would be made In capacities of 1000 CFM.  Sketch V 

Illustrates this use. 

Sketch VI pictures the use of a light weight sealing bell 

in a simple pent"house.exhausting system»  Since all contamination 

Arthur D. Little,, Inc» 
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is retained within the filter the bell may "be removed safely for 

replacing the filter ¥hen necessary. 

In Sketch VII another method of using a sealing hell is 

shown. Here the filter unit and bell are mounted on a truck. 

This provides a movable exhaust chamber which can be coupled to 

a working cell or other area requiring the removal of contam- 

inated air. When a filter change is needed the whole device 

.can be taken to a servicing room for removing the bell and re- 

placing the filter.  Again the- danger of exposing personnel to 

radiation and contact with contamination is reduced to a minimum. 

Where air is to be filtered in a large duct banks of hol- 

low cube filters may be mounted upright in horizontal levels of 

a barrier wall built into the duct»  Sketch VIII illustrates the 

method,  Here one step is shown in the barrier„  For a large 

volume of air flow a large level area or several stepped levels 

would be required, 

A cylindrical or roll type filter is shown in Sketch IX» 

The cutaway view allows the seal locations to be seen.  The 

filter is wound on a central core of paper board or wood shown 

also in the sketch.  An ordinary fiber shipping drum is the 

outer casing. 'This kind of filter is simple, compact, light 
i 

weight, disposable by combustion and retains all contamination 

within»  It can be made in small sizes only with the capacities 

of 300 or koo  CPM as the maximum.  As a replaceable cartridge 

filter it should find use in ventilating small areas like hoods, 

cells, and dry boxes. ■a 

Arthur D.   Little,   Inc. 
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Sketch X suggests a very simple arrangement for use of a 

cartridge filter in a cell exhaust system. 

Sketch XI- has a cartridge filter located at the top of a 

hood.  In this sketch the filter could acquire contamination on 

the exterior surface,  A better arrangement would have the fil- 

ter outside of ,the hood between the exterior wall and exhaust 

duct. 

Sketch XII is a dry box installation and the remarks in 

the previous paragraph apply here also. 

Several 24" x 24,s O.D. square filters have been made and 

tested to obtain a comparison with the standard Chemical Corps 

filters now used.  Two 6" deep filters were made using B and C 

flute corrugated spacers,  A 6!l filter using A flute is under 

construction now, and has not been tested.  A 12" deep filter 

using WA" flute corrugated spacers has been made and t-estedo 

These filters show a considerable increase in capacity for the 

same pressure drop when compared with similar Chem. Corps fil- 

ters«  Tne pertinent data for the filters is shown in the table> 

The performance curves of pressure drop vs flow rate 

are shown in figure I,  together with a 24" x 24" x 6' Chem» 

Corps filter which we have for test purposes.  The pressure 

drop for the Chem,Corps filter at the.rated flow of 300 CPM is 

slightly lower than that indicated by Chem. Corps data. 

Arthur D. Little, Inc. 
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Pressure 

Filter No. and TvDe 
Pleat 
Depth 

5 3 A" 

No. of 
Pleats 

50 

drop 
of paper 
at  28 
f t/min 
mSLHpO 

110* 

Ft2of 

On o2 

Flow Rate 
at 1" 
Pressure 
Drop 

cws &A666 360 CFM 

- ADL #2 "C" flute 5 1/8" 
&■ 

'('• 105 112 470  " 

.ADL #3 "R" flute 5 1/8" an 105 ihh 550  M 

CWS 11 1/2" deep O.D.* • 10 1/2-11" 50 110* 164 56n •• 

ADL m   "A" flute 11 1/8"" * 67 123 232 810 w 

*Figures are approximate 

The inside dimensions of the frame;, or the dimensions of 

the face of the filter are 22 3/8" x 22 1/8" for the ADL filters, 

except in the case of filter //3 with "B" flute corrugated spacers, 

which has dimensions of 18 3/8" x 22 3/8w.  The information in 

the above table and in figure I are th-e actual data for this fil- 

ter corrected to. the larger size.  Some error may arise from the 

difference in the pressure drop of  the paper itself in these var- 

ious filters] this correction was not made and may introduce an 

error of lo$ in the calculations.  However, the differences in 

the flow rates at the same pressure drop for these filters is much 

greater than the probable error due to omitting this correction. 

The general accuracy of the data is estimated to be better than 

lOfo, 

The increase in capacity of the 6" deep filters over the 

present 6" Chem» Corps filter amounts to approximately 30$ in the 

Arthur D, Little, Inc 
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case where "Cn flute corrugated paper is used as a spacer and 

approximately 55$ when "B" flute is used.  At 600 Gill the per- 

formance of ahe 6" deep "B" flute filter is nearly identical 

with that of the CW.S. 11 1/2" deep filter (Cher;i0 Corps data), 

The-ADL 12" deep- filter shows an increase in capacity of approx- 

imately 4b)o over the 11 1/fi" Chora. Corps filters at the same' 

pressure drop. 

The increase in capacity of the present ADL filters over 

aomparable C/S filters Is probably clue to a combination of the 

following factors: 

le Kore paper area can be placed in the ADL filters because 

of the smaller distance between pleats«  This is the major 

factor effecting an increase in capacity,, 

2o  A much greater portion of the total filter paper area in 

the ,,DL filters is effective area when compared with CV/S 

filters; the comb-like spacers and seal in Chem,, Corps 

filters close off approximately 10c/ of the paper area0 

3o  The closely spaced flutes in the corrugated paper spacers 

provide a uniform pleat spacing „  The 2" spacing of the 

Chem, Corps cardboard spacers allow the paper to be 

pressed together in the center by the pressure drop 

through the paper, thus blocking out filtering area,  The 

corrugated paper spacers, however, have more resistance 

to flow dorn the pleats0 

Arthur Dc Little, Inc„ 
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The factors which control the performance of pleated type 

filters are being studied and sufficient data are being assem- 

bled to allow correlations to.be made«  It is believed that by 

this method, a filter can be designed and constructed which will 

give the maximum flow per unit face area at a given pressure 

drop.,  This filter would be the optimum as far as space required 

for an installation is concerned, but may not be the best filter 

in regard to other considerations.  These considerations would 

Include the cost of filter per unit of air filtered, effective 

filter life, air moving costs, particulate concentration, and 

would be different for different installations, 

Plastisol Seal 

The plastisol described in previous reports still Is the 

best pleat end sealing material.  The method of applying the 

plastisol to the pleats has remained essentially as previously 

described, with some modifications, ana refinements of pro- 

cedure.  A discussion of plastisols in general and a description 

of the plastisol now used is located in Appendix A» 

The problem of sealing the plastisol to the wood frame is 

now receiving attention. The solvent type cement composed of 

Hycar rubber and Durez resins which is described below, has some 

■ serious shortcomings which arose from its nature»  The rubber 

and resins are, dispersed In a soli^ent, which must diffuse 

through the wood or through the plastisol in order to provide a 

Arthur Do Little, Inc, 



ALI-16 
- 

28 
- 

seal of maximum strengths this process requires such a long 

ti?iie as to be impracticable.  Moreover, the plastieizer in the 

plastisoi leaches out into the bonding adhesive and may pre- 

vent the adhesive from ever setting up. • 

The best combination adhesive and sealer found to date 

is as followsi     The surface of the plastisoi is painted with a 

layer of Elastomer 10f V-C6  primer.  This coating provides a 

relatively hard surface which acts as a barrier to the migra- 

tion of the plastieizer into the adhesive,  w'eldwood glue Is 

spread over the wood surface with a notched trowel, and the 

resultant seal appears to be satisfactory.  The strergth and 

sealing properties will be tested,. 

If necessary Hycar rubber and Durez resin sealing mater- 

ial nay be used as a final bead seal between the edge of the 

frame and the filter proper.  The formula now used is as 

follows s Hycar OR 15-50^ and Dures resin 1268?-50# on a solids 

basis are milled together 'then dissolved to approximately 35$ 

"cotal solids in a solvent mixture consisting of equal parts of 

ethylene dichloride and methyl ethyl ketone« 

The aging characteristics of the various adhesives and the 

plastisoi are of considerable importance, particularly since 
«. 

these filters may be used at temperatures of 70r C,  Two tests 

have been performed on the plastisoi itself to determine the 

aging characteristics, 

- 
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Several.sections of filter which had been sealed.with the 

plastisol were exposed to ultra-violet light generated by a 

Hanovia high pressure mercury lamp for one month„ Under the 

conditions of this test the plastisol showed considerable dark- 

ening 9  although some degree of flexibility regained*  The paper 

also became darkened and apparently lost strength.  This test 

is frequently used to test the aging qualities of plastics. 

Other sections of plastisol sealed filter were placed in 

an oven at 100° C= for a period of one month,  These samples 

changed from a light tan color to almost black and lost all 

flexibility after It had cooled down after the test,  The paper 

took on a light brown color,  It is difficult to interpret these 

results in terms of strength and sealing properties„  The tests 

also show that the paper deteriorates to some extent- 

The mechanism by which plastic materials fall of course 

Is different for different materials <,  For aorae vinyl type plas- 

tics it has been found that the failure time is a logarithmic 

function of•the temperature„  This means that a material which 

is relatively stable at room temperatures may deteriorate in a 

short time at high temperatures» Apparently the hydrochloric 

acid released from the decomposition of vinyl chloride plastics 

catalyzes further decomposition.. There also may be some loss of 

plasticlzer at high temperatures»  More comprehensive tests are 

planned to determine the probable effective life of the plastisol 

at various temperatures <, 

Arthur Do Little, Inc 
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Miscellaneous Filter Testa 

The »mall Aerotarn unit discussed in previous reports has 

been received and is now under test»  Trie results of these tests 

will he presented in a future report, 

Tests on Fiberglas mats to be used as prefliters is con- 

tinuing! the results of which will be discussed in future re- 

ports»  Because of the pressure and importance of other work to 

be done, less effort and time will be devoted to these tests 

after those now running are completed» 

Preliminary tests have been made on Do 1 linger Glastex 

filters similar to those which are being installed at Brookhaven, 

These filters were selected because of their ability to operate 

at high temperatures»  They are somewhat less efficient ■ than the 

intake filters,,  Asbestos and Santocel have been blown in dry- 

in an attempt to increase the efficiency of test Units, but the 

results are not as good as should be obtained *  Equipment is 

being assembled to eliminate the difficulties-which', vere present 

in the first tests. '  . 

In March a portable media tester was constructed and sent 

to the Brookhaven National Laboratory at Upton_, i. 10 9  Nil,  A 

description of the unit was given in our report no. 4 of this 

series (ALl-13).  The purpose was to determine what might be ex= 

pected of certain filter media operating in that area»  Test- 

samples of media were installed in the four positions of the 

Arthur Ih Little, Inc. 
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test instrument as follows?' 

(a) 2 layers of FG-50 

(b) 1 layer FG-25, 1 layer FG-50 

(c) 1 layer 1/2 w 1 lb/ou.fto density 
"B" fiber, 1 layer FG-50 

(d) 1 layer #6 Caen,   Corps paper 

Although performance data had been obtained for these fil- 

ter materials on .outdoor air at Cambridge, Mass», it was reeog= 

nized that the sea salt particle concentration in the atmosphere 

at Brookhaven might be enough, greater to result in early clog- 

ging, of filters used at the pile air i'ntake. 

■ At Brookhaven the tester is mounted at the base le'-el of 

the meteorological tower (King Tower)»  It was placed here, ratno] 

than at the pile building to avoid the abnormal dustineas caused 

by construction activity.  The meteorological group at Brook- 

haven has been most cooperative ana has maintained a. dailj log 

of pressure drop readings across the filter samples since March 

28o' During this time the- tester has operated continuously. 

For each of the glass fiber filters air flow rate was held 

at 30 linear feet per minute while the rate through Chem. Corps 

paper was held at;'15 linear feed'per minute»  Flow rate through 

the glass fibers corresponds to that expected" in the actual 

filter installation whereas the normal flow through Chem, Corps 

paper is 5 linear feet per minute. 

At the end of the tests it is intended to weigh the 

Arthur D. Little, Inc. 
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filtersi to find amount of dust accumulated and to analyse for 

its charactero 

Figure II shows the data obtained by the meteorological 

group at Brookhaven to May.-27.  Pressure drops are shown in 

inches of kerosene (sp, gr, .82 at 70* P.) because cold weather 

at the beginning of the run would not allow the use of water» 

Shown also are concurrent readings of temperature, percent rela- 

tive humidity, and wind direction and velocity* 

For the first four days there was a decrease in pressure 

drop at each of the four tester stations, then a distinct rise 

over the next seven.days.  Thereafter for two months the in- 

crease was very slight for stations 1 and 3 and almost no in- 

crease was perceptible for stations 2 and 4» 

Conclusions which may be drawn tentatively at this time 

are § 

(1) The filter media combination (b) in tue tac-13, 

selected for use at the pile air intake should 

fill up but very slowly at the Brookhaven site. 

(2) Changing weather conditions do not cause any 

appreciable corresponding changes in flow re- 

sistance of the air filters, 

High Temperature Filters 

There is a need in the scope of A.E.C. for a filter which 

will not deteriorate -under service where air temperatures may 

be as high as 500e P.. There. are two'lines of approach which 

Arthur D. Little, Inc. 
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are being pursued to this end at the present time. 

One line of attack is based on the property of certain 

types of filter papers with a large asbestos and glass fiber , 

content«  It has been found that paper made in the first A»E.C= 

run, which contains 4.f$ asbestos and glass, increases In ef- 

ficiency- when the organic fibers are burned out.  Typical re- 

sults of such burning, are shown below, which data were obtained 

on ehe smoke tester,  The conditions of 'this test are a linear 

face velocity of 28 ft/raino, and 0>3 micron diameter dioctyl 

phihalate particles, 
Pressure       %  fu 3 micron 
Drop mni Ha0    s mo Ice _ passing  E 

Before ignition I30 ,k2 1,0 

After ignition 95 ,036    3=6 

After further ignition     08 ,027    4 = 1 

The figures shown above represent an appreciable increase 

in filtering performance after the organic matter has been 

burned out.  However, the strength of the paper is greatly re- 

duced and a method of reinforcing using a medium such as glass 

gauze or web must be found. 

For the high temperature filters, asbestos paper which 

has been pleated probably can be userias srvs.rs,The whole fil- 

tering element can be sealed in a steel container with a ceramic 

cement.  Some small models have been constructed in this manners 

but design details must be worked out before a satisfactory 

filter is made. 

Arthur D  Li tele. Inc.. 
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The second line of attack Is based on the compression of 

the 1/2 " 0.6 lhs/ft.3 M fiberglas mat to dimensions which can 

.be pleatedo  It seems evident that the only vay a high effic- 

iency filter of reasonable pressure drop can be constructed is 

by pleating.  This line of attack is baaed on the following 

data.  This basic material has been called FG-50 in previous 

reports» 

Pressure 
Drop .    $.0.3 micron 
mmjUQ     sjggJ£®„Pas.sing    E 

Blank FG-50 1/2" thick       15 18 

FG-50  ~  Binder ignited       15 . 19 

Tnree layers - 1 l/2" thick  70 »13        ^ 

„O Tliree layers - l/4" thick    85 .055 
(ignited) 

The results above seem to Indicate 

(1) That the ignition of the binder does not serioasly 
affect the performance,, and 

(2) The compression of the fibers increases the pres- 
sure drop and decreases the amount of smoke pass- 
Ing throughc 

These tests are indications only» and more carefully 

controlled tests are necessary» 

A  filter constructed in the above manner may be more 

resistant to chemical fumes than'the present Gbem. Corps paper, 

although the paper filters are reasonably resistant to most low- 

fume concentrations.  The tests are described in another part 

of this report„ 

Arthur Do Little, Inc. 
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Our Interest in the study of particles has an immediate 

practical objective,  ¥e wish bo determine as closely as we eari 

'what site particles and hou aany are passet, op an-vf 11 ler 'mater- 

.ai 

At toe present time commercial filters of high efficiency 

are rated by use of the discoloration teste he haue used a mod^ 

ifieafion of this test in our work,  The tes l  has serious liul- 

tat ions when used fco evaluate really effective filters,.  Hour 3 

Kay he required to build up a detectable soil spot and the test 

paper itself may pass many of the smallest- particles»  In this 

'-'-,.--%  jp ."•ftp":h.C; ~-^:p-' .pi 

diT6Ctf'V   \j~\T   VSÖ VOTA OTi    IP    11 P'r^r    f.rhp has rpl << ^ 1 CV-J    "Kn *■   T~>'P    k^nv   v'n-^ r 

they should not be so compared because particle 

before and after the filter can be quite different,, 

The DOP smoke  test using Co 3 micron diattefsr lloaid 

droplets is regularly need to evaluate papers for air fille; 

P    xra '"■ 113 T"."J p T n-^tl T-T -.'i,-.'""""P"'" 4>* .-■xOJ.i.   XL 

■ r-,-.' or a 

A high speed cascade impactor which was described in the 

previous report has been mounted an a mobile unit eouolele vita 

suction pump, gages, and piping for bach-flushing^ figure III, 

Experiments with the isipacfor have stover that operation 

on rcoTu air for a minute enly (17° 5 1» air per mir-,) produces a 

Arthur fa Littles  Inc. 
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dense field of deposited particles in the final stage.  This in- 

dicated the need for diluting a test sample with filtered air» 

The paper filter shown in the photograph was installed for this 

reason« 
m 

Where we are concerned with individual particles, the 

matter of" cleanliness becomes very important«  Untiltered air • 

left in the instrument and pipe lines may contain or deposit- 

thousands of particles,  We have arranged the connections so 

that the impactor may be flushed out with a stream of filtered 

air in either direction» 

It is important also that all connections be perfectly 

tight«  Particles entering through a minute 'j eak wiJJ concen- 

trate on the impactor targets to give an erroneous result«  This 

we have learned by experience« 

A  device for estimating the concentration of particles 

on a slide by the reduction in illumination was set up roughly 

to determine if the method might be useful«  Readings were suf- 

ficiently reproducible to justify a more permanent set-up«  This 

has been done and the equipment is awaiting a more sensitive 

meter the need of which was indicated by the first trials«  ' * ■ 

To collect or detect particles below the sizes removed 

by impaction we intend both to use a thermal precipitabor and 
* 

to make particle observations with strong dark field illumina- ' 

tion > 

A  test chamber has been constructed for the study of 

•f 

Arthur D. Little, Inc. 
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filters and media with respect to particle transmission-,  It has 

been equipped with a duct for bringing in outdoor air when nor- 

mally-occurring atmospheric dust particles are wanted<, An  air 

micronizer will he mounted so that prepared dusts of known size 

may be introduced without danger of agglomeration„  Pressure 

drop across the sample will be induced by a multi-stage Spencer 

Turbine blower of 85 CFM capacity and a suction of 18w of water» 

With the equipment that has been constructed ana that 

which is nearly ready for use we are in good position to evalu- 

ate filters and media in terms of actual particles = 

Arthur D. Little, Inc 
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oa  No.   6  Chemical   Coras   Paper 

~                                        ... 

# 

iiy laboratarles,   tee  ihagonae  National  Lo/coraSorp spcsaoese vori 

■GO oP-ermine  'hie utility of  Chemical  Corp.  No.   6 paper  lee  «hues- - 

ical  hood  eeouilahion =     This  vork aas  cleoo  bp Arthur Do   Little, 

lao „   unser  ita   seb-r eon trace No»   W":--3I-lf;9"Ergu38--232 a: th  oh-- 

Tpsiversiep of  Chicago.     Too Prgorae  batioral   Labaraic'-'O' Pas 

given Arthur IP   Liable,   lao,   perulssioa  'to  prcvihe  a ho^rue- 

siou of   toe  ucrk  to  'the  .Aeonse  Energy  Caraissicm 

A  pnoeograph   oi    t-Iv.~   eaperh;ro\oa";   -viaipauus   In   stone:!   a-s 

figure  IVo     There  are five  papoa   Lest positions   -  all  alike,     a 

sheet metal  chamber which  is   visible   Dealer   ehe   ^as   asaese'erra 

houses  each paper  spssaueUo 

Air  is  aeaae  ixhn  the  apaaraaes   bsroago  a  brash ';al   0<y^. 

filter located at  the  left sue  o..t   'has aastholt shorn aa  f-e 

shelf uaclea  the   table»     Pbuu a  tap  h; the  aaoffols  fit * r-eca-:   ;-. a 

passes   slsrough  a  glass   valve  info  she   aess   starkes:1 „     las''"   si 

the  air befo-e   the vaivs  sa  s>are:ui  isrra,gh a  gia^s   See   -,-a.;. - 

srbuerged  iu the  reagent solution for  ihaa positiun     AfS'a;  bob- 

bling 'through  the  liogiIa?  air  sassaalsig ertraieisers  aus  ""'elsre!'" 4 

I zed matter from the  flask also eaters   the   esst  charter  ao aia 

"with  the  current of  clear alia 

Ml of  the  air  lea- h_   ' a     *>_,-■ ^ ,«  -o  t 3   ■> - 
* 

' 

* 
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a t-est specimen of paper located in the chamber then through a 

flow meter end finally discharges through a manifold (behind 

the panel) and is exhausted outdoors through a blower. 

Plow rates of air through the filters are shown by the 

manometer readings of calibrated flow meters and pressure drops 

across the filters are indicated on other manometers. 

Samples of Chemical Corps So, 6 filter were folded to 

represent single pleats 2 3/8" deep.  Each section was 1 3/4" 

wide, giving an exposed area of 3  1/4 scuare inches,  One such 

sample was located in each test chamber and was removable so 

that a smoke holding test (D,O.P„) could be made at any time- 

without removal from its frame to determine efficiency and 

tightness.  Air was passed through the filter at the rate of 

C,3 cu-ft, per min. 

Table I is a condensed preser; ca caoa of the experimental 

results.,  we may summarize by stating that this work indicates 

a surprisingly strong resistance in Chemical Corps No. 6 paper- 

to most moderate concentrations of acid (except SOo) and of 

alkaline fumes.  It should be usable therefore for filtration 

of air from most areas'where there is occasional evolution cf 

reagent materials.  It must be noted, however, that the tests 

described here are all for separate reagents.  Mixed reagents 

might introduce unpredictable difficulties, 

Chemical Corps No, 6 paper is particularly sensitive 

to S0o fumes.  This Is shown by the very short life of the 

Arthur D„ Little, Inc„ 



ALI-16 

43 

test sample»  Another experiment (not in the table) employed a 

very much lower concentration of this acid gas» Here again 

the life was short and the paper failed by becoming gelatinized. 

Arthur D. Little, Inc. 
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CoDi^^n^^at^Oak^Ridj^ 

Dates May 10»   192f M ^ Ü 

fidCti o Oak Ridge National Laborator 'f'V 

uaic Klage,  Tern* 

:X'Ci Qi.i>.i.Afc' J_   f A*"il' Jl  A»  Lisbermaii of .ArEcC»   (Washington) 

Messrs- ,  F,   McCiiilovigh,  d„   Goat« W,   Stofokoale 

F.   Culler,   T,   Tench,  H.   McAlduff,   do   Cheka? 

0oughlin„   Savage,  and Held  of  0oRcN„Lc 

Mr,   Jo  Ho   May of American Air Filters   Co, 

and  Messrs»   To   Stearns  aod  »u   Jd   Salto  of 

Arthur D,   id tide,   Inc, 

Subject? General  reriev ar,t  diocossion of filters- ana 

air filtration in fee  light of experience 

vifch  the  filter horse at  Oak Ridge,     It vas 

"belisyed  'that filtraoion of pile exit air 

vas   quL'te  saoisraoxory and indicated 

useful life of filters wold be snffiuieno 

keep costs at an acceptable levelu 

Emphasis was placed on the need for suitable 

means of removing chemical frnue arising from 

dissolving and processing operations0 

Arthur B„ Little, Ine 0 
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Conference at Broojd^ajyeii 

Date;: May 26,  29;+9 

Places    Brookhaven National Laboratory,, Upton, L,I„, H,Y4 

Personnels Dr. ¥. Page., Messrs. Maynard Smith. D. Mazzarella 

B. Manowitz,. and Ritzert of BJ.L. and ¥. J. Smitt 

of Arthur D„ Little, Inc. 

Subjects  Filtration of pile cooling air was discussed„ 

Performance curves for the media samples in the 

portable tester were studied.  The indication was 

that the PG-2'5 - FG"50 combination medium planned 

for intake filters would probably give good ser- 

vice life under the dust load existing at the 

site. 

The Glastex filters to be used, in the exit air 

stream were selected for temperature resistance. 

They are less efficient than the intake filters. 

It was thought that efficiency might be improved 

by priming the filters with some such material 

as hammermilled asbestos fiber. 

Arthur D. Little, Inc.. 
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(Stack Gas Working Group) 

Date?     June 21 and 22, 19l!-9 

Places    Oak Ridge National Laboratory,. Oak Ridge, Teim, 

Personnel? A total of 59 representatives from tbe various 

AoEe.Cs offices s  working areas and laboratories! 

contractors for A.E.C.j and manufacturers of 

equipment- for A.E.,Ct were present. 

Subject:   In addition to the executive meetings of the 

Stack.Gas Working Group, various papers were 

presented and the contractors gave reports of 

their activities.  For Arthur D„ Little, Inc.,- 

Model Filters v/erc demonstrated and discussed 

at a. special session on filter design. 

Arthur D. Little, Inc» 
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General Discussion of Plastisols. 

Plastisol Is a term generally applied to dispersions of 

vinyl chl or Mm polymers ,in non-volatile liquids which are poor- 

solvents for the polymers.  Polyvinyl chloride, polyvinyl 

chloride-acetate and-the copolymer of vinyl chlorIde»vinylidene 

chloride have been used successfully. The liquid dispersing 

medium consists of a mixture of materials which mixture must be 

a good plasticizer for the polymer» The solubility of the 

resin in the liquid, the particle size of the resin and the sol- 

vent activity of the liquid on the resin all play Important 

parts in making a successful plastisol<,  Plastisols are made by- 

grinding or otherwise dispersing the powdered resin in the 

liquid by means of a ball mill, a 3-roll mill or other suitable 

meanso During this step the resin particles must become suf- 

ficiently swollen by the solvent action of the liquid, but- the 

liquid must not be so good a solvent that the resin particles 

actually go into solution« 

The resin dispersion at this stage» therefore, consists 

of particles of resin, swollen by the liquid, dispersed In the 

remainder of the liquid»  Such a mixture may be used as an ad- 

hesive, coating material,, etc» After application It is heated, 

which completes the solution of the resin in the liquid.  The 

liquid plasticizer, therefore is a material or mixture of 

Arthur D'o Little, Jnc* 
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materials which at room temperatures is a poor solvent or a 

& veiling agent for the resin particles and at some elevated 

temperature is a complete solvent for the resin particles <, 

Depending upon the nature of the product desired, the 

resin to plasticising liquid inay vary to a great extent. ver; 

soft, rubber-like adheslves may he made as well as rather han 

abrasion resistant coatings« 

The manufacturer's description of the plastisol which 

ue are using is shovn on the following page„ 



ELASTOMER CHEMICAL CORPORATION 
113 East'Centre Street 
Nutlej 10, 'New Jersey 

ELASTOMER NO» 105 

Elastomer Ho» 105 is an essentially novel,, rubber-like 

vinyl compound o  It; is sold la the form of a. free-flowing, 

viscous material with a 100$ solid content which Fill cure and 

polymerize 'by the simple application of heat without pressure* 

It will not substantially shrink or expand during the caring 

process _, and will take even the finest details of the mold«, 

After curing It becomes a solid elastomerie mass similar to 

pure gum ribbem  It differs from rubber and other plastic 

compounds in its unusual resistance to most solvents P indulg- 

ing aromatic hydrocarbons „ oila 5 acids s  alkalies and water„ 

and will not oxidise and harden on ageing! will retain Its 

flexibility even at low temperatures 1  and will not sustain a 

flame„ 

The recommended curing temperature is 130* C, however, 

special' compounds may be custom formulated to be cured at as 

low a temperature as 85e Co  The curing time depends on the 

thickness of the finished product - approximately 5 minutes 

per 1/8" is required at 130s" C. 

Depending on 
Fbrnru. 1 a 1.1 ocp _ ■ 

Specific Gravity » <,     »  »  ,  ° . ° a     °     °     ° I°4 = l»?' 
Tensile Strength ~ #'s per sou in. 000»= 200 " 1100 
Elongation fo „  „  „  „  „  ..  »  »  » „     . 2ö0 - 350 
Dielectric Strength ra »015 thickness ~ volts  .. 500 °  750 

per mil 

Arthur Do   Llhtle „  Inc 
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From 1  to 230 pounds   „ 
Prom 250 to 500" pound:«     00.00 
Prices   on larger  quantities   on request 
All  prices  are F„0oB„   Nutlet  N0JO 

$0«75 P-^ It1« 
0    !   -J      f ' 

Shipment in 1 ? 5? 30 am 50 gallon container [apppoxo 
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