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poriialas, ond tholr sizes, ds o direct "ansacuenue-OA
H
. toThaenze o retent*cn!“ﬁrough a g"van rambréme, Due -3
A
\ onteide contsrination and susprcted "backing plyte ro-
}

ter*ﬂon“ the e~ehu daty is ot accurate and indice-
tiva of tha t2st membrane nerfo*rPnce. “ ’w
; I Fine mesh wire screens are be;ng provided 1n
' the hope of e-ininatlng bacnlna plate retention. Other
eontamination is traceable particularly to ginall lnert
. partlcles 4dhered on the surface of the' control HA menme
' ‘brenes Complete removal of these outside particles
* . prior to the tost filtration hos not been entirely guG.
cessful. In the sizing detefrin*tion under the miero-

" | ' scopa’ these various inert particles are not distinguishable.




é&e approach and improvements to this privlem
are as followas 011 1mmersion observation of the standard

9,

HA mombrane with the colleated inort prrticles on the cuTe

fags was triad in a phase nlervscopze Vion polariced ligat
12 weed the Fly Ach »irticles produced a shodoving effeet
2deehie Oeom other contominatling oertlcles przszcat,.
Ths best offests wore appavent at 430X vhen the polariziag
1aae vere moh fully croazcls . .

Ovhoe vargieles of the desired slzs rangé hav;

boonl mada available by the Goorgla Koolin Company of Dry
ranch, Gecrgloa. Thsge Frollnite particles hava flat hoxe
agoral shepas +ith possibhle dimentional variations 4n two-
planes. By gtaining these partiecles with methylens-blue
T my be vossible Lo pake them even more essily distine
gulzhiabla o 2 control romUrane without necegsarily using
rhasc mieroscory. .. ‘

Feabhvanes testod by the above modifications 50
far Indicate the rresence of pnfticles on ths eontrol fille
ter up to a size range of 3.5 to ebout 5 microns, However
@ﬁe to contamination and poesible loss of prrticles in the
backlng plate these figures ara not relirble under the
conditions of the taest,

Agrosol Cheibap Ascaomblys

It seemed most effective to present the detail
of an aerosol chamber setup by use of suitable photographs.
The three 1llustrations on peges 3 and 4, are sccompanied
bty a desoriptive legend describing.each essontial part of
the chamber assembly. These will e)s0 be used o3 identiee.

 fying references in any later reports pertaining to aercsol

D avea) vumeannba . o — b -
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Lerands S
b, ¥leziglass sthere.
- . .

¥e Sacondary nizing chemder. ) -

C. B:lffleSQ

D, Cotlets, alternzio.

E. Iry l1lb thermonetor.

s Yot Luin theruocieter.

G, Cutlot tube ¢t5 atuosphers or special filters.
He Acrosol menmbrane sampling outlet, ,

I. Inpinger sampling outlet, *
Jo Impinesr and flosk for controls, ‘

K. Vacvun linss. '
Lo Eurt-Goetz aecrosol assay unlt. ‘
»

e Flovmeter-atvonmlzer ailr supplye.
N. Floumetor, dry air,

0, Flowmeter, molst air. ‘
P, Comprcsseé air supply. ;
Q. Inlets, alternate aerosol. |
R, Chicago atomizer. ' -
S. Alr humidisier, |
T. Reservoir for fluld to Le atomized, !
U. Mixing chamber for Chicago atomizer, ‘
V. Spargere. ' :
Noto: Electro-dryeor or silica gel air-dryer not shown,

*

. . @ e e Gwe e

Cour No. 2 of the Ont. 1953 Progross: o'




NS SIS S A i o g

The T1uid to te alomized 1s pleced in rescrvoir T
Adlr weterad by the flow-mater i is passcd to primayy air

ficwr of the Chlcaro atondzer cousing discsesion of fiid in

o P% g et e Ae 2 e} Yy vt ety 81 +?

To eeadict Jormod pacvses to the mixing chawder U, whers -
2 . 2 s -ed) a2 B - el ~te £ - By ame P - .
2 nined -dAth ootened A0y ard vst ol in ths proner nrerore

tieng e e proescds threush the balfles €y to sthere A,

P aarnen ) N ey T 2 2% = S 13 5
cvoogrnnias are telan with a oembrons at d, end lmpinger
.

woor s s .nn : van ] - N ot v ORI T 6 T S s,
va Te Lnop asiosOl ol CLY passes out ot Jopash uut end
.

Fia e T he R By R ey e, o < vt Td
Gry miie thormometsvs B oand W

Sarddificatien 1lg achloved ¥y bubhling alr

Bering I8 2cceumphi el iy x;d‘s of an electro~
Crit o by vassing throuazh a edluan of activatad ecilica
2 whoeed dn Ldne T {eloctrodeyer or siilecs gol coluan ot
aboviig . Frether comvronts on the eerssol detectionn uroble:
siddl ko made 1a Yané IIT. o

The stecm autoelave was received in this laboe
ratory during the early part of the ronth. Installation
has boon completed end 1ts operation neets our requirg-

meats 1deally.

As noted in.the Fourth Progress Report, page 9,
other types of cellulose acetate and acetate-hutyrate have
boen ovaluated in rembranes. Collulose rcetates inelude
the following and are to be added to those listed in Talle I,
Third Progress Report, pege 8, -

.‘.‘.....Q-..."-..."--....'-.-.‘..
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Yhes ol factors aec hold consioni, momopapnas are Lonerally

Tauarey and gome untvormily vittald vhan the viseosity of the
opininal collvicse type is Lo, . Likewlsey high wiscoglty
aosars vielo sueh pooror woltlpe chavneteristios op lael
o nlioww vertin

Ncreovey, analyals of 81l newbrane data eonleriing
cellvloso sgetate viscositias stronply Indlestes effects
on cortoin other pronerilen. Considerivg tho celluloseén
pitrats trpe and visecsity enploved along with eelluiose
acetate, for example, when these vieeosifies are chosen at
wide varisnces (in the same solvent end solids content)
alther the cellulocse ascetate viscosity being higher or
lowar than that of tho celliulose-nitrate, wide variztions
1n £11> rvonartiec recult. Thls applies particulerly to

uniforrity” of wetting, Z valvas, smoothness of film surface
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e “W%?E’;
amd genoral

face, as well as generally incréaseu variance in bacteria
grovth characteristics on rembranes. Specifically, for a
given ¢ lulose zeetate Type suitadle in a given pore size
oo, yane The corrasponding cellulose nitrata viscosglty

°, - o f o " - 3 o P Yoy g v
chonld Le-aapleyed in order to maxipdze genoral semrans

rilcy m.‘.'ﬁ

In vinsry =01 prav:rabions a rarrog range ol
vireesitios of both csllulosz-nitvate and- acgtate are also
fonomiznbe. o2 bhemwmeninine wroccrs of finvl sol prera-
gations edbrances this Mumiform cehain breakiown'.

It pay ve pointed cubt hovever that thess sol
paovaie clonsg of celiulose estors ars typical polrneaic
rrabes amd thnrelore not exactly reduceable to sﬁarply
dolined propzrties at all tirese From the backgrovni of
rombraine production dats and expsrionces in the labora-
torlez of this corpany, thoge statoments ars vell boras
_oute, Addltionnl factors recognized to effect the operation

of preparing aud casting mewbranes are (1) control of

teinsrature of the entiro mix and evaporation of solvents
Guring homogetization, An optinum temperature and cycle
o' honmogonization 48 indicated during preparation-- an
casentisl factor contributing to reproducibility, (2) Ene
vironumental condftions existing during actual membrane
casting,” For instance, the amblent conditions of humidity
and temperature, and, possidly atziospheric pressure. In
thé cagse of finer type membranes empirical considerations
suggest that these effects are more pronounced on membrane
gtructure formation during the critical gelation stage,
Perhaps a.practical route leading away from these undesir'.
able and veriable effects, lies in casting @ smaller sizq

- ®m e w e !



sheet vhen fins rombrenes erve invclved. i
Howsver these aspects romain to be further :
ecnuidnrad at ¢ later drta vendiny finsl conclusione.' .

o phooe t2iting and ratantion obtninod. Relative to

" lics ia certaln ageing fachors involving cellunlose ’
incoiiorse This will De brought out presently in moie_
arule srdut? discussions, , |

Wusbrons preparations and testing wsre 5135 _ !
completed on the following acetate-dutyrate in binary
mivinrs with celluvlose~-nitrate, These are edditional .
T to" those llsted in table ¥, Second Progress Report, '
reze 10, They arog

o Eatmen T Naabsd Viscdsity

" i, 17.5 29,5 1.5 t0 2.5
2, 17.5 20,5 10 to 20
Je 17.5 29.5 33 to- 35

H

Ip will ba recelled thet these acetate~butyretes
types are now commerelelly available whereas the ;6% ;
butyryl, 31% scetyl type hes heen discontinued. Memtranss
prepared foom the above acetate-butyrates show no shrinkf

- ing tendencies .on the glass plate for a wide range of 3
values, These'membranes are also conparahle to thcce
prepared with the previous 16% butyryl, 31% acetyl type
ester in flow rates and wotting pgopertiea. Generally :
formilations with cellulose acetrfe-buty*etea yield
menmbranes of ﬁiéher'rlow ~ates, longer wetting timds

‘ and incressed Lrittleness rs compsted with cellulose
acetate prepared membrenos. Variocus Triton-tgpé '.gt;ni

Copy No. .3 _ of the Oot. 1953 Progress Report




araq?s {non-icnic) of gfeater;and lesser vattig
solvent solu%i¢ity formula ced 1n.theua!axperimental

R Trrnss ;ﬂﬂauchd no marked effects on voﬂbrene vet- .
wing ﬁroﬁér?i*s. *The 36 a”euatonu‘y~ate mrmb*anes wayr

alse exﬁoséb t anzmnxa vapom in’ uhe hOpe of mendé“inq
! v
i
ﬁﬂ””“ ’llrs urn:n valllic. Aftor "beief c“r sure the oone

S I
ws*-mng ca»'acte sties were practically «nchongeda AP%ep

2
qLV“cwl BOSDE eXpPOSULe »no ma.ccrues wrned yellov, wettable
K : e
S a t s : 1o .
,.‘" . -'-.‘-",‘_,/’ A T.-TJ. e s \ . N 1

¥ ! LR
iry offact of viscosity with tealinig-outyrs

e

[«
Kz

1 .
in analegdux'to thni desoribad above with videosities of

i :
R l;u;n"fnaca*ate Hovever ia the goere of membrrnas

I'

| ' .
ryooneped Trem louw Vastosliy acebgie -eu“"’nthé the eftfeect

-

o o . - ] M
nc sl In,nua~ﬂt;on,'these

v
<
%
§a
()]
3
)
LS )
o
fte
]
3
[¢]
b‘
[6)
hpe
¥y
<
+
C’
&

crLEls end 9;or3r\-oa Wil agsiate-butyrate preparved

Riihlokdabelels duu;tct frem thelr soldebiicy end appliecations

| " :

as hywoset typs ucubranes. Ihein further gwaluation ecan
' 1 LI :

therefore be.hy-passed in favor of more promising nombhrenes.

Frnm the peint of view 01 cellulo,ic ratarials,

st?ﬁieq to date have greatlv ano?ified tae uﬂderstandinv

of madhanismq in rembrene formetlon and properoies. The

. 6oe ate-butyrate and acetate estaws of cellulose 1nvestiga-

uea represent all .;ﬁmerci\ 1y available: types solublae
1p acetone. Tﬁgﬁe cellulcrics have been evalﬂatﬂd G'J"Rbial-
1y co precantly devo&oped‘gechnigues and e?uipmgnt.

Farther general discusdions of these conditions will be

made in ~art III

1 As determined by direct conioct with prime manufacturers
. of_cglluloge derivatives in the United States.

Copy No. _3_ of the Oct. 1953 l‘rosress'”‘eport.
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investigated are the new esllulioseo acetate—so%bate and
cortain ecilulese-nitrstos.. The celluloses aqetataaébrkﬁte
anzgeats po3aibilities of erogs-linkage with eatlrely‘

dLifcrmat —anomerie typs reterfals. Some of these trials

pdsrvew and Sl e gonmerized in a8 later 2oport.
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In the Fourth Frogress Report, poges 6,9, fouw
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Strietly specking thege are”iegion but upca
forthar cousideration of e solvent-dliuent cystem several
raseoisls ave rulnd onte Foor such empiricel censiderationd
the followinr materials :ndiquults vere ohtalneds Cone
sluoring formemida, only Jjust now commercialiy available,

cnd a2 selvent for wany classes of compounds namelyj cel-

lulose-acete?o, certain proteins and éeccherides; migeitle
in vater, gl&cerol and orgenlc solvents, and ¢ softening
actlon on cellulosse-nitrate, the followiné triels were
nade in blnhary solss )

' A. Dissolved in formemide were proteins such es
Keléota end casoing a saccharide nemely,starchy and cel-
lulose-gcetate. The significant result is that these ra-
teéiala produced rembranes within limits alrsady found
considering flow-rote and reéentiop. At increased con-
cehtrations 811 the formamide additions becore, unstable,
tonding tp separate out of suspens’on, and producing the

- e W 6 0 e 0 G o - ® B O % G O = ®F OB %, e
A

- a . arle ™ L . Y
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.*}fﬁ'l offoct of brittiemess and reduced tensile strength’ on
the £ilm. )

B. 4ddition of de-iaxed, alechol-soluble shellac
olone with cellulose~acetate snd niterte generally?inf
eraoses thro Lrittlonnss of mombrantg. iﬁcreasing amounts
of shcllzae incfeaces the poresity of the mombranes
{lovers the 2 valuas) cccompanied by increased britile-

Aess and slighsiy colorved line pattaxns in the resulting

IrDTans.e .
C. Other miscollancous additlves to gelluvlose~

niinete evalu ted ware thesc:

(a) Alginie ecld, vhic' bashe structure is

i LR ST AT

analagous to celiviose, imbibes large amounts

of vatar. During gelation and at annealing

R W RO, T

tempercture this water would presumably tzke
part in the pose struciure farration. Such'
formulation howaver exhibita very.high film
shrinkage during golstion though porosity is
apperently retained, Because of shrinkege these i
films conld not be extrected or otherwise tested

at the present tims,

(b) Alcohol-water solublg nylon resin wes also
added to cellulose-nitrete with the ususl gol-
vents « dilvents., High shrinkege during gela-
tion resnlted (in similér fashion to (a) above).
These films also retained porosity after shrinkage
, but egain due to this shrinkrge they wore not
capable of being extracted or othervise tosted
- at_the_pregent_ time,_

2N Conv No. '2 Af tha Nas TiOKS T m o




‘rhe ri;e‘!sén for this vas .to estabtiish a rc“z,... Suanaatu
by which comparisons could be male. Results of these
’ai‘i.ef éxper.iments defiﬁitely show variabis effects on
. RIRLTane nroparties. Howsver due to lirlted data the
rattern of the elfects is not clecax, thé econpaxitier not
haing capadble of definition within the time scope of this
aecntracgt. |

Gonerally & mixiure of organic-ligulids wiih
solvent or eo-tolyent pover on cellulose-nitrste and
acetate accompanded by a low dielactric cansﬁan"c for each
licnid droducss a membrane with a highsr flow rate. If
tha solvent or co-solvent (distinguishgzd foen o Yailuent
only ' meterizl) has o lov vapos pressure (slow evapos
Tatlon) there 12 a point a2t which the merbrane is blushed
1t not porous snd emnocher point at which the £1lm boe
comes completely trar}spafent.. Typleal effegts of dlluesnts
are impossible to single out from the presemt deta. Also
the presence of water In the forrmlation eliers the above
general relatlonships.

Fron these experiment:c the presence of water Jln

a formulation can be rolated to a definite property of a
membrane., In the complete absence of water, anhydrous
solvents and &lluents of a sol preparation, such membranss
can be porous but are almost Sompletely hydrophoble,

. The above experiments on solvents and diluents
have indicated that the flow rate of the 'HA type mecmbranes!
can be increased b- a factor of about 4 withdut significantly

giftgrl:igﬂ.ofhsr.prog«gt}eg 3r't‘ze_mgml>r§ng._ ghg fmgegiate

Copy Ko.3:_ of the Oct. 1953 Progress Report.
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signiiibance of these z'est!l s will be to apply thein to

R}
fine mambranes under present aevelogmanta. .

.’.... y ' ‘: v i i
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inovre hava beey no 'd stiagtions on devélopme:ts

RN P

of this Gralitalive agpzet to dete. . Cdasideraticns dndl-

0% 0D hbve?cr tha® these conditions sre related in socticn

] : ‘

s 1

abav72, o e, ' ‘
i . N .
‘Vordiables presumably eifecting membiane fdvmation
1 . B '
wider e olassification avey tempovetdre, moisturs,
) ' :

atuospherie prespura; and aif Tlow in the surrounainws»of ;
' H

A [ilm froir tho ens ting Operaticn to0 the erd of the uela tidn

s

pyele. Peécrding svaporation of solvann~diluent sysﬁems

THOBE vwrieolﬂq are related U heat effacts of evapo“ati
! L]
Liradds, anrotronle ﬂ"’Jre,g and 3onerallw:the ggﬁe of the ;

* * ) DB
g2l structure formwtion. |
L ' ; ‘
L These ef facts auggeat thatims mbrahe £11n vaifor-~
mihy o pore size ecntrol gactors are ach: vable by thesa

E320Ce HoJover,'the equipment and oensitive ;eontrols |

requirel] foc these experiments are considevable, and are
not contemnlntad at 'this' time. ' .

wwmpmmmm
Experiments have bsen 1n1tiatcd fbr the eva;uation

v

of ageing additives.in nexbrane formilations. Since these
§ ’ i

triuls involve varicus time periods no rosults are available -

for reporting at this time., B f o

i
' Y

The literatune indicates that in & solutioa of
”cellulose-nitnaté in acotone, the nitr§te Proupe, are s0l-
vated apacifically by seetone. Remaining hydr61y1 droups
Just: therefcre be 'solvated Jy alcohol co-solventé. Such

...q."..- ...-..‘..--.ﬂ. +
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- ‘»vé éo~rolvent has the well»knoaa effect 'of re&ueirn.the
o solu ion vi,eosity of cbllulose osters cbntéininv m-
‘ substz uted hydroxyl groups, : )
Tn as uuch as celluaose-nitrate lacquer pre- K
sently a*a*lnble 13 vet with alcohol, solution.visco ity
' '!s rcl*t“"ely hiz h at the sol:lus presen 1y utilized, 'end
. ag nv veriods for membrsneiproparafions aye presently
-'es.--;-,am.h shed oft P .,}urtv dey minirum £7om the drte of
"dequgr dnuiacyaigs  Ine so considrrations gecm appﬂop~'
rintos the nitrhto proup oh cellulose »8 indicated in
iy nhe }@ce atyio 13 an ester group not a nitrq Freup as
tha comroa, Done (nigéocélluigse)‘impliés. It 45 there-
rave'hyd?olxaablaoj SOm&‘hmdrolypis o?'ni%ratﬁ psrﬁicu:
boaarly Inthe p~@‘ﬂnna of water is entirely pbssibie. ,
! ) wring howog auizaxioa of g0l pregaratlons

HEeR the initial ce;-uloqe’solution 1scoc1ties are high

{botore pol II addition takas ”186@)9 témpcrature increases
' gro encouhtered, Thesa conditions baconme wore favorable -
-1 for hydrolysis %8 take placa. Once started theppresenoe of
free-acid in a sol mixture oatalyzea the reaction aven
pOre. Theoretically then, ' there 13 2 maximm temperature
‘ at which hydrolysis becomes eppreciadle and an optimum
” te@perapuro'at wvhich sol preparptio;s ghinld be homogeni=-
zode Thess affeops;arg coﬁeeivﬁb&y rolated also to meme

1

brane unifbrmafy, reproducability, and' properties.

}

‘ Furthermore since fino memhrane aols are generally more
L vtaoaua these offects become nqﬂb dbitioal and o highly
\mirorm dispersed ayltem becomea rore. difficult to attain.

riophena Notod o

.
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The suspicion thut a Yloading factor™ might be involved

in fil:ration of phege through s membrane rppeers to bhave
“been confirked. By loading factor is weent the aﬁpagen#
reletion batueen amovnt of phage sddsd to the'filtar and.
tha rrzurd rocovered after passage. Eith e trell 'iordl,
207 {rfoctions particiss, variadle revovery wues
ctinined with possoges as iow a5 100 "5 2 in zome Casese
Witz a heavier ¥loading" as mentloned baldvw, thie appa-
roat vaslation sasre to have Glssrpsared.

It wvas found that loading with ten times es
mrech thego (101°) appears to give reproducable recoveries
walch wara nmuch graatey thon previous ones. This is now
bedne emfirned. Conscouently such ldsiinp facuers will
rcqui;: evalurtion with regard to retention. The effect
apreews that eertrin memtiunes apre less retsntive tham
In2£lally indicatade It 13 alco dmportant to note that
this data 15 contingént upcn the dual dondltions of phage
particle sizes snid membrane uniformity itself. |

Thre inltla) bacteriophrge (cur designstion DT-3)
was tentatlvoly reported by Camp Dstrick to have an
apparently wide range o8 sizes. Plating shows considerable
variation in plagcus sizes. Three substreins with three
different plaque sizes have been separsted, These strains
are still being selectively pletsd and now appear quite
uniform vithin the strain, Tis indicates that the renge
of size of the phage should be smallere. |

8trains of Coliphage T-3 have baen received from
Dr. Weigle at Cal, Tech. , D, Fershey at Cernegle Inat., .
Cold Epring Parhor, Long Island.
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Strains of Coliphage T-5 have been received
from the Americsn Type Culture Collection, Dre Hershey
and Dy, Welglo, Tae 7-3 arg T-5 strains are in the process .
of building upjond selection. ﬂ '
. Bawiﬁg Dr. Peidusn's visit to this company on

Octoror 6th and 7th 1953, 1t wns concluded vt 1t would he
adriseble to Turthor check th: phage slze using phege
rroduead in the presence of a synthetlc medium, Tois
veuld meke ilontiffeation of the phege particles in the
clectron wicroscope rore definite.

To “hat end thils labozatory would work cut the
details of the medium ond its applicetion to the phages.
In ccordinatioﬁ with flne nembrone developmonts, Mr.
Rerbek voqu take the trlp to Camp Detrick to collaborate
in the use of the electron microscope for sizing of the
phage particles end eventurl membrzne evrluations

In the course of the.dlscussions with Dr. Bolduay
i: was also égreed that the use of serologicrl methods for
identifiertion of the phages viould be explored to cid in
identifiertion of phages on hand,

ART IY

It secens very approprirte &t this stage of
investigations for this contraet to review the course of
our work specifically under the objectives of the contract
requirenments. Thesg discuscions ray be conveniently groupdd
in their order of priorty, nameclys

1, Fino remMranes.

2, Coarszo membrencs,
3¢ Aerosol detection of viehle orgsniams.
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: 1le Owr studizs of the mschaniems of pembrene
preparetion heve shown thrt the erount of subtitution on
'T;cellulese-egetate is a direct factor in controlling “the
flouw-rete of membrrnés. Trase low flow-rrte meyhranés

in trn afe balng svaluated with vhege fiitrations in

orlgr to establish retention , snd & relation between -
flow-rrte and restention. During tha.course of the thege
c352y8, experiments are contimuing in part elong the

1ines of meyimizsing the veiformity rnd » ﬁroducﬂbility Gf
these fine memhrrnes.

Tha investipations with eelluloss-zeetato-butyrate
ard collulose-acetate typos ave now conplete lnzoiar a8
conrerelally available types ore concerned. Celluloses
scetate types formvleted thus fer indictte superior clle
around charzeteristlies for a millirieron ratention hydrosol
tyre ﬁemhrane ovar the scetate-butyrats tynes.

The celluloss-acétatz Lype .applicable for this .
purpose has a combined rcetic’ acid con£ent of 56,1 t0 56465 e
Since cellulose triacetate comes 2s high as 61l.5 to 62.5%
combinaed BAe, fror. the substitution the triacetate would ba’
highly indicated., This is not prriiculsrly.fessihle for
these rensonss The cellulose of 56.1 to 76.6% HAc is the
Righest suhstituted acetate ester 5t111 soluhle in scetone
solveng. Tre triacetrtes are not solu*le in acetone or
even estor solvents hut require high percentages of
‘chlorinsted solvents. There are then three basic reasons
for ruling out triacetete in membranes, (1) Chlorinsjed
solvents are highly toxic. (29 Triacetates,uhich contain
virtuslly no hydroxyl,are 1ndiéated to produce hriltle

pembrones. -(3) Uge of chlorinateq solvents would else Lage




3T v.pa-‘gggj am—:kg;w’%-, ot A a5

T

‘-3 --: Q‘.ﬁi; ﬁ;“¥corga; SiiS 1L EoLeTal LERane US28e
The nature of the stndies conducted thus‘far in

searcn of fine uniform membranes havc been feasablo and prac-
tical 1nsofa‘ 8s eculpment end materials are concsrned, .
Thene stndles Jor the most part heve involved en analysis of
r=¢ozaized veriables on vhich definite quantitative énia Las
navey boonl raecorded or available. In the absence of such da~
te ~aich rust have accémpaniad vravious mnembrane developments,
the ervects or possibly the limitatlons of a given variable
woes eomplotoly unlnowvn. Coasequently tho pattern of cur
rnvestigatlons thus fer are justifisdble on the basis of
rgcrmisns lerding to the particls slze retention,

A Furiher apnroach to thise studles pariiculerly
on th2 fine wonbranes down tha line to éxtreme finoness,
lizz In baslic analysos of solvaticm and solution processes
ol c¢olloidal cellulose ester disrcrsions. Data on this ge-
nerzl subject 1s bocoming more arundant in current litera-
tures I¥ 1s in this basic approagh that dlslectric-constant
squipment and measurements were calculated within this pro-
gram of investigations, Howsver in view of the short term
of this contract it has now been decided that th;a type of
basic study will not be initlated, |

| Theoretically, membrancs of graded porosities in
the colloidal dimension range approach the regions of highly
developed molecular arrangement and symmetry of structure.
In these aspects 1t is not unressonable to consider the D=
turs of chemical bonds and the critieal requirerent of a de-
finite macro-molecular arrangement in.a very fine membrane

structure. It becomes equally important to producz a given
rino Torous structure as_ 1t 13 to produee thege poraes of a
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2. Tn the seadch of developing conrse typs menbranas

¢ -

csllniosie lszoners hove not indiecnted a single cine ;eading L

£
~
()

s 23 R ) Loy g d $ ~
reor sizg dimcnsicns apyroschlng ten anﬁ Svanty FLloronS.e -
CUTeamay sussteta, Yinveiors, that wa d 7oct experinents more

ohicetiveny dn accorGanee vwith cpecific contraet requireszniis.

fa thage raagonsg we take the position that npw bos: iﬂame"

3 Gicoy devcloyaenss (outside of colivlosa) ‘e initieted au this
trea, fm3s sort of Jdoveslopnantl conceivably encODC?sc taa

eonsemenee of fine type as well ag eonarsc type filtering

mLrrinlsge

5 Ja In vievw of projoct prioriéies, extensice testing and
saluation of pregent Cerhrene dsveloprenis, ond the inereasing
gouopt of Moth Pinz snd eccarse fynn memiverne stvdias, work
2. vantration 4n the foresecanle minths will be devoted to
thosa problars. The acrosol.dptretion study 1s lilkuuise a
breed Bosic typa of investigstion and tire ellotment on this
potc of our projaet is cecondary to the wemivrane aeve]opneuts.
Trie point w-s discussed durinc Dr. Bolduen's visit to water- !
town and was mutnelly egreed vpone

As 11lustreted in Fart I the tesic physicrl assembly
of the chenmber hes been accomplisheds In accordance with do-
volopments In ssetions 1 and 2 shove, time allotment td the
aerosol chamber operation will dbe subjec# to discration. The
chamber 1s now available when thet opportunity presents Jitself.
' Respactfully subritted,
SAVELL CHENICAL COMPANY
<J$ﬂkév ;izzggtte
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