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1986 413 a dumper year for Bymposia on Polymer Collolds and Bmilsion
Polymerisation. Mohammed El-Aasser and Irja Piirma organised a two-day
Bymposium on 'Bmilsion Polymerisation and Polymer Bmulsions' at the A.C.S,
Bpring Meeting in New York on behalf of the Divimion of Polymeric Materials
Science and Engineering at which 84 papers were presented: details appear
within, Gary Poehlein has organised a One-day Symposium on 'Emslsion
Polymers and Polymerisation' at the 80th Colloid and Surface Science Symposium
which is to be held 15-18 June 1986 at the Georgia Institute of Technology
in Atlanta. 14 papers will be presented and John Vanderhoff will give one
of the two Plenary lectures on 'Bmulsion Polymers' on Tuesday 17 June.
Details appear in the April 28 imgue of 'Chemicel & Engineering News'.
Registrations (£125, Students S25) to Department of Contimuing Education - R,
Georgia Institute of Technology, Atlenta, Georgia 30332-0385, U.S.A.
Telephone: (404) B94-2400. The Wingspread Advanced Research Workshop on
"Muture Directions in Polymer Colloids' will follow a fortnight later: details
of the programme appear on & later page: attendance is by invitation only -
anyone who wants to go but has not yet arranged to deo so should contact
Mohammed El-Aasser - Telephone: (215) B61-3598.

This year's 17th Anmual Short Course on 'Advances in Emulsion Polymerization
and latex Technology' is scheduled for 2-6 June at Lehigh with Carl Dahlquist
(formerly of 3M), Do Ik Ise (Dow), L.C.Rubens (Dow), B Schaller (Rohm & Haas),
Hans Slooten (Polysar), Jacque Singer (Montefiore Medical Center), and Don
Sundberg as Guest Speakers. The Buropean Version in Svitzerland is scheduled
for 18-22 August. A two-day Workshop on 'Eodern Merthods of Particle Size
Analysis' with Instrument Demonstrations is scheduled for Saturday and
Sunday 8/7 September preceeding the A.C.S. Auturm Meeting at Anaheim, California:
details from Dr Theodore Provder, Glidden Coztings and Resins,Division of SCK
Corporetion, 16651 Sorague Road, Strongsville, Ohio 44136.

Two mexberse have new addresses: John Gardon is now Vice President of
Research and Development, Akzo Coatings America Inc., 650 Stephenson Highway,
Troy, ¥Mchigan 48085-1197. Telephone: (313) 580-3660. Bd Collins is Executive
Vice-Pregident, Mitech Corporation but has not sent his new address.

I have a note from Professor lyklema to say he has nothing to report
at this time but there are several academic members from whom we have not
heard froz for some time and, with the honorable exceptions of Dow and
the C.N.R.S. laboratories (are they industrial or academic?), industrial
members do not seem to have managed even an occasional contribution recently.
Thie makes for ecomomy in the production of the Newsletter but it may be
time for the Anmual Business Meeting (for which time will have to be found
during the Wingspread Workshop) to meke & thorough review of the Membership Roll
(or the Rules which oblige academic members to provide at least a brief

industrial bers to gontridb whe
:gg;ric::ﬂog::r;::? s?:ll;l?; &fr:fsgre ain & contribution ?sﬁor‘t‘ %rnti’mg ut
not too long e.g. more than three single-gpaced A4 pages) ready for despatch
by mid-Septepber. If the Anmual Meeting succeeds in appointing a new Bditor,
notIfication of the address to which the contritutions should be sent will
have been received by that tims.
A. 5. Dunn



Programme for the MATO Advanced Research Worksho 2
I on FUTURE DIRBCTIONS IN
FOLNGR COLINIDS, Wingapread Conference Center, Bacine, Wisconsin
30 Jume = ¢ July, 1966

Morday 30 Juns. Topic I RMILAION COPCLYMERIZATION AND PARTICIRZ MORPH
] o]}
16 Planary Lecture: J.W.Varderhoff (Lshigh Univeruity) oo
» 30 D.1.1oe {Dow, Midland) 'Interpenctrating Polymer Metwork latoxes:
. Synthesia, Marphology, amd Propertiea’
L15 JeOuillot (CMRS, Vernaison) 'Similation of Capolymer Particle
Morphology, Characterisation Teohnd ques, anm! Moghanigal Properties’
3,00 Pansl m-:::::o? r; i.gumm(:rr, R.Gilbert (Bydney), H.Kast {BaSP,
Indwig *n «¥.Poehlein (Atlanta), D.Sundba Hasmpahire
R.¥esaling (Dow, Midland). & 7 Ve )
730, Topi;‘ft RHECLOGY OF LATEX SYSTRMS AHD CONCENTRATED DISPERSIONS
;\“ - Ju];.r, Isoture: I.EKrieger (Casc-Weatern, Cleveland)
+00

¥.B.Russel (Princeton) *Microstructure and Rheology: Theoretical
: roaches’
g;l&) R.Hoffman (Monsants, Springfield) 'Structure Pormation in l’lalving‘;l:lpenn:;n' 4
. Panel Discussion IX: I.Krioger, C.E.Chaffey (Toronto), J.¥.Goodwin {Bristol),
D.Quamada {Puris), T.C.M.van de Ven {Montreal). :
2.00 Topio YIT POLYMER STARILIZED LATEYES
soes :hmr_:h.hc?;nr: B Yim:)it {Bristol)
. Crouchor {Xaroxz, Ontario) *Preparation of St -Stat
Heyodd Conci:l.' P erjcally-Starilized
4.50 M.Cohen Stuart (Paris) 'Theorics for Disjoining Pressure due to

Solubls Folymers'
Yedresday, 2 July
9.00 Pancl Discusaion III: B.Vincent, T.Corner (Internstional Paint, Cateshead),
K.do Rruif {Utrecht), P.Sperry (Rohm & Haas, Spring House),
Th. Tadros (XICI Plirt Protection, Bracknell
11.00 Topic IV NEN THCHNIJMES IK CHARAMTERIZATION OF FOLYMER COLLOIDS
Plenary lecture: R.H.Ottewill (Bristol)

2.00 2.M.Winnik {Toronto) *The Characterization of Folymer Colloids by
Pluorescence Quenching Techniques®

2.45 R.M.Pitch {S.C.Johnson & Son, Racine} '4 Dislectric Spectroscopy of
Model Folystyrene Colloids’

4.00 Panel Discusaion IV: R.H.Ottewlll, W.A.B.Donners (DS, Geleen)
A.Kein (Lehigh), B.Kronberg (Stockhols), D.C.Rance {ICI, Wilton)

7.30 Yorkehops on Topics I, II, III, and IV

Thursday, 5 July

§.00 Topio ¥ FOLYMER COLLOIDS IN THE BICMMDICAL PTELD
Plsnary leoture: C.D.Flatsoucas {Houston}

10.45 J.Ogelstad (Svemihadil) ‘Godform Magnetized Folymer Particle 1ed
in Selective 811 Procesasest el

11.45 J.%inger (Bronx) 'Immuincasssy for the Rapid Detection of Infectious
Antigens or Antibodies using Polystyrenc Latex Particles'

2.00 Punsl Discussion ¥: C.D.Platsoucas,J.C.Daniel (Rhone Poulenc,
Aubervilliers), K.Misted (Oslo), K Papamichasl (Athens),

C.Omen (Philadelphia}, T.Wilkins (Brusscls)
4.00 Workshops on Toples I, 11, III, und V.
;'-_50 Workahops on Topies I, II, II1I, and IV.
4
s

Ju
Bp%zx'"m']';r_ Workshops: I, 9.00; II 9,30; III 10,00; IV 11.00; V 11.30.
Attendanoc is by ipvitation only: any mezbers of the Polymer Colloid Group

who have mot yet sooepted the imvitation hut wish to attend should
contact Mohaomed El-Assser without dslsy.

yuj | L 3

The Sysposium, hald in New York 16-17 April 1986, comprissd the 24 papers listed
below. Preprints appear in ‘Polymsric Materials, Sclsnce and Engineering’

S (1986) 35'*-3&3,.{39-“6‘0. 510-534, 587-617. OCopiss of this volusé are available
tc non-membere of the PMSE Diviaion at 15 including postage from the Distribution
Office, ACS, 1155 sixtesnth St, MW, Bashington D.C, 20036. Collective publication
is not planned but as the Symposium was co-aponssred Yy the Division of Colioid and
Surface Chealstry, Bob Rowell has suggested that papers aight be sutmitied for
publication in 'langmuir’ - ths Division's new journal.

I~ le t 1aio ieati

1 = Polymeric Surfactants based on Hydroxyethyl Celluloss as Stablilisers in
Isulsion Folymeriration, D,H,Cralg (Hercules, Wilmington).

2 = Esulsion Polymerieation with Pluronic Polyols. M.Jaln & I, Piirma (akren),

3 = Unifors Polymer Particles ty Disparmion Polymarization in Alcohol.
C.M.Toeng, Y.¥.1u, N, 5.R1-Aasaer, & J.W,Vandertoff (Lehigh).

4 - Micrvencapsulation of Emulsified Oil Dropletsa by in situ Polymerisation,
J,Berg, D.Sundberg, & B,Kronberg (University of New Hampahire and Swedish
Inetitute of Surface Cheaistry).

5 = Monomer Grafting Reactions of Hydroxyethyl Cellulose in ths Presence of

Hon-Oxidizing Radigal Initiators. D.H.Cralg (Mercules, Milmington)

& = Inverse Bmulsion Polymeriratlon of Acrylamide:; Anoanlous Bshavior of

Tetrqnic 1102 Esulsifier, J,u.Vanderhoff, D.L.Visicli, & K.3,El-Asnaer {lshigh).

IT - Polynerization Kinatics
7 = The Effect of Reaction Varisbles on Particle-Size Distribution in the Boulaion
Folymerization of Styrens. A.5.Dunn & 5.4 Hassan (UMIST, Manchester, UK).
8 - Miniemulsion Copolymerization of Vinyl Acetate and Butyl Acrylate, J.Delgado,
M,5.El-Aasaer, C,A.51lebi, & J.W.Vanderhoff (Lehigh}.
9 - Enulaion Polynmericatlon of p-Methylstyrene. 5.les & I.Piirma (Akron).

10 - Emulsion Copolymerization of 2-Ethylhexyl Acrylate with Acrylic Acid and
Methacrylic Acid, P.V.Loncar, M,S.El-Aasser, & J.d,Vanderhoff (Lehigh).

11 - kffect of Monomer and Water Soluble Impurities on Emulsion Polymerization
Case I and Case II Kinetics. B,P.Huo, D,Campbell, A.Psnlidis, J.L.MacGregor,
and A.E.Hamislec (McMaster).

12 - Free Radical Exit from latex Particles, M.idams, D H.Napper, R.G.Gilbert,

& D_F.Sangster (Sydney, Australia}.

I11 - Bruloion Folymerization latex Modifications

13 ~ N-substituted Acrylamides-Styrsne Copolymer latices, H,Kawaguchi, P.Hoshino,
T.Fujimoto, & Y.Ohtsuka (Kelo University, Yokohama, Japan),

14 = Electrophoresis of Expandable layer Copolymer latices. A, A Morfeais &
B.L.Rowell (Massachusetts).

15 - The Dilute Solution and Emulsion Properties of Model Water-Soluble-Dispersible
Copolymers. D.Bode, B.Gedson, & D.McIntyrs (Akron).

16 - New Developmentis in Production and Application of Monosized Polymer Particles.
J.Ugelstad, T.Ellingsen, A.Berge, H.B.Steen, & K.Nustad (NTH, Trondheim, Norway)

17 - Hydrophilic Microspheres for Bio-medical Applications, H,Chang, M.0olvin,
J, Holt Rose, G.Richards, & A Rembaun (JPL, Pasadena, California)

18 - Easulsifisr-free Copolymerization of Styrsne and Butyl Acrylate in the Preasnce
of Functional Comcnomers, J.L.Guillaume & C,Pichot (03RS, Vernaison, Prasce),

IV - ulsion Polyserieation Procees Variablas and Latex Proparties

19 - Preparation of Large-particle-size Monodisperss latexes EE Spacs.
J. ¥, Vandechoff, K.3.BEl-Aasser, P.J.Micale, E.D.Swdol, C.M,Teeng, A.Silanowics,
& D.M,Kornfeld, (lehigh and George C. Marshall Sg&cn Flight Center)

20 = preliminary Estimate of the Diffusion Coefficlent of Pol{utmna during

21 - ol e o o e r T Hane?1oh ‘Taatde Tty becad it "s"’a“a Ll {Lani
H.P.,=crka1. V.L.,Dimonie, M.S.El-Aasser, & J.l.'lngymtl'."?hhiw

22 = Effect of Process on Lataxes from Monoaers of Different Water Solubilitiess.
M. M. Adrus Jr. {3M Center, S5t Paul, Winnesota)

27 = Semicontinuous Bsulsion FPolymerization of Styrene/Methyl Methacrylats,
l.lnouc; and Microstxucture of Copolymer. J.Palacios, G.Osorno, & L.Rice ~
Maxico),

24 = l('hnpu-ntln 0-13 NMR Study of Alkyl AcrylatesStyrane (opolymer latexes
with Different Alkyl Cr Helations between Microatructure and the
Eaulsion Proceas. ., C.Pichot, W.Ramires, & J.Guillot
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DEVELOPMENTS IN THE THEORY OF

SHPANDENTALISED PNSE-AADICAL POLYWERIGATION ReAcTions 6§ MAY Recd

D. €. Dlackley, London Behool of Polyser Technology,
The Polytachnic of Mocth London, Holloway, London N7 8ps,

In our publishad panl“-” on the theory of compartmentalisead free-

radical polyssrisation reactions, we have endesvoursd, uaing ths locus- i

Populatica generating function approach, to obtaln explicit snalytic molutions
for the time-dependent Balth-Zwart differential difference sguations for various
apacial cases. Thase squationa describe the non-steady-state bshaviour of a
compartaentalissd fres-redical polymsrisation resction in whi
is occurring in a fixed number of reaction locl which are dlapersed in an :
sntsrual phase, and in which any new free radicals generated within the Bysten |
ars formed within the external phass. In our previous work, the assumption has ]
been made that any radicals which are loat from the reaction loci to the external |
phase are not avallable for subsequent re-initistion., Whilat thiz assumsption

may be justified for some reaction systems, it is clearly unduly restrictive

when considering reaction syatess in genaral.

¥e are currently investigating the feaxibility of a modified approach
in which we introduce the concept of a two-disensional array of locus-occupancy

probabllities, ~,,; o+ whare ¥ ; ia the probability that a single reaction locus

stlected at random from the reaction system contalns axactly | active radicals, i

and that, at the same inatant, the arbitrary volume of sxternal phase in the
Teaction systsm contains sxactly ; active radicals. This two—dimens lonal array

of locus—occupancy probabilities replaces the one-dimensional array, » , of our

Busber of active radicale present in the sxternal phase at that instant. Thus

inveatigation s

¥s then introduce a tiae—dependent bivariate locus-population generating
function, {f, ¢, t), defined as

W, S, ) = f-:?u ~ite) £

where § and ¢ are auxilimry varisbles. The function (¢, £ t) can provide
such useful information concerning the distribution of radical populations
within the reaction loci and within the axternal phase. Thus the various

Soaents of the joint distribution for I end J ©ah be obtained from the general
expression

E(tj=) o _1_(2° 3™ t
(=) ‘_,M_,[m 2 wlss, JL“”

54

In particular, the mean values for i and j can be obtained as

Te) = (3_1’) and Jjie) . (?—‘-P)
(] (sg=t ? fogst

this approach
ntly investigating the feasibility of applying

to n.::I:rn.-;::::a .fm complex than those which we have considared hitherto,
#.8., reaction systess in which radicals lost from the resction loci tolth:
uu;-nnl phase ars available for subsequent re-~entry into ths reaction loci.
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Contribution from the [nstitut Charles Sadron (CRM-EANP) CNRS-ULP
6. rue Boussingault, 67083 Strasbourg Cedex, France

by F. CANDAL

The following sre abstracts of papers in press

Copolymerisation of water-soluble moncmers in mon ionic bicontinuous

microemulsions (F. Candau, I, Zekhnini and J.P. Durand, J.Colloid and
Int. Sci.)

Water-soluble copolymers of acrylamide and sodium acrylate
of variable compositions were prepared by radical copolymerization in
ajcroesulsions stabilized by a nonionic emulsifier blend and dispersed
in an isoparaffinic ofl. Addition of monomers increases considerably
the microesulsion region in the phase diagram. A clese correlation exists
between the optisum HLB value of the blend, the minimym emulsifier concen-
tration and the acrylate content in the feed. A too high concentration
of the latter produces & salting out of the hydrophilic moiety of the
emilsifier, leading to a phase separation. The microemulsions of interest
i.e. with high monomers contents (1251) exhibit a bicontinuous character.
Polymerization in these systems produces 2 transformation of the random
disordered structure towards a concentrated dispersion of spherical
latex particles. The inverse latexes are highly stable and show no settling
over months. The dimensfons of the particles are rather low (dv60nm)
with a narrow size distribution.

Characterization of polylacrylamide-co-acrylates) obtained by inverse
aicroemuision polymerization {F. Candau, 2. Zekhnini, F. Heatley and
E. Franta, Colloid and Polymer Sci.)

Two series of polylacrylamide-co-acrylates} with compositions
ranging from 10 to 55 mo)] % acrylate units have been prepared by radical
polymerization 1in 1inverse aicroesulsions. The compositional analyses
of the samples have been performed using elemental analysis, potentiometry

and ‘3c NMR. The comparison between the three methods indicates that
'36 MMR 1s the most rellable one, avoiding errors which often arise
from associated water in hydrophilic polymers. The copolymer viscosity
exhibits a maximum behavior arpund 4(mol X acrylate content, a lower
value than that alresdy observed for copolymers prepared in homogenous
solution. The production of copolymers presenting high intrinsic viscosities
(3700 cn’g"l is achieved using an inverse microemuision as the polymeri-
2ation medium operating at lower temperature.

We are presently investigating salt effects 1in solutions
of non fonic emulsifiers and their applications as stabilizers in micro-
emulsion polymerization (in collaboration with C. Holtzscherer}. The
results will appear in the next report.

References

YA l3(: NMR study of the sequence distribution of poly{acrylamide-co-sodium
acrylates} prepared in inverse microemulsions”. F. Candau, Z. Zekhnini
and F. Heatley {Macromolecules, in press}
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CONTRIBUTION TO THE POLYMER COLLOLDS GROUP NEWSLETTER
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¥W.A.B. Donnaras '

DSH Rasearch

PO Boxz 18

6160 MD GELEEN
Tha Netharlands

The degree of dispersioa of poly{vinylalcohol) im water/on-propanol solutions
{r.F. Vercautsrea).

Poly{vinylalchochal) (FVOH) snd poly(vimylalcohol-co=vinylacetste) (PVOH-AC)
are widely used In industry. It s well kaown that it is difficult to make
aqeuous solutions of this product in which the polymer ie molecularly
diapersed. Furhtermors, ths proparties of these solutions change on ageing
because of aggregate formaction. Wolram and Hagy (Xolloid Z.2. Polyaere 227, Bb
{1968)) raported that addition of n-propanol to aqueous PVOH en PVOH-Ac solu-
tions astope their agelng and suggested aven that the polymers were molecularly
disparssd in such solutisas.

We reexaminad this effect of n-propacol addicion. The same PVOH as mentioned
ia the previous nevslecrter uvas firat reacetylaled to P¥AC. Llts aolar mass vas
determinad from GPC, osmotic prassure, light scattering and viscosity
ssasuramants.

GPC and oamotic pressurs measurements gave an average value for the nuaber
average molar mass M, of 97 kg. mol-l, GPC, light scattering and viscometry
gave an sverage valus for the weight average molar mass M, of 206 kg. mol™l,
From thass data the correspoading valuss for PVOH were calculated to be 50 and
105 kg. mol”l,

From turbidicy ssssuresents it was found that mdditlon of n-propanol con-
centrations of 2 I and highar assentislly stops ageing of the aqueous solution
of this PVOU, irrespective of polymer concentration. This proves that no spe-
cific n-propancl-PVOH interaction is responsible for this effect.

Light scattecing hovever gave a molar mass of 2700 kg. nol‘l. clearly showling
that the polymer is not molecularly dispersed In 2 T n-propanol solutions.
Osmoric pressure asasuresents of both aqueous and 2 I n-propanol salution of
PVOH showed erratlc behaviour.

lotrinsic viscosity msasuressnts resulcted in s H, value of 122 kg. mol~!,

surpriasingly close to the value derivaed from the PVAC messuresents.

e

1

Onc must keep in mind however that the Hark Houwink Kuha Sakurada constants
used have besn determinad by use of PVOH ssuplas of which the eolar msss was
detecained by light scattering of the corresponding PVAc. This means that tha
fact that PVOH 1a not monomolecularly dispersed is autosatically taken into
account in the k and & values of the MHKS squatlon.

It 1s therefore concluded that:

= unaquivocal values for M, or M, of PVOH muat be obtained vis molar mass
deteraination of the parent PVAc;

~ n-propenol estops ageing of PVOH-solutions but does not lead to molecularly
dispersed solutlons.

More detalls of thls work, carcrled out in cooperation with the universitcies of
Osnsbrick (FRC) and Bradford (UK) {praof. Lechner and dr. Eagland reapectively)
will sppear aoon in European Polyser Journal.

The effect of emulsifier-polymer complexformation on particle nucle
caulsion polymerizacion

Complexstion between water soluble polymers like polyethyleneoxide (PEO) and
polycarboxylic acids like polymathactylic acid (FHAA) 18 a well knowm
phenomenon. In eaulsion polyweritations cosprising recipes with {meth)acrylic
acid (M)AA and ethoxylated emulaifiers this cosplexation aight be of lmpor-
tance Ln the particle nucleation #tsge, as tha complexes formed are water
ingoluble. Therefore cosplexation might lead for instance to particle aucla=

tion in an earlier stage in the polymerization thus influencing parcicle size
and parcticle size distribution.

Resulcs of madel studies with MAA and HMA containing systens indeed do ahow
interesting effects of additlon of PEC. The molar mass of the PEQ as vell as
the MAA/MMA ratio appeat to be very important, effects belng observed for PEC
molar masses from 200-20.000 g.nol'l and for all MAA/MMA ratlos ranging from
pure MAA o pure MIA. For the low MAA reclpes the observed effecrs cannot be
explained by PEO-polyacld complexation. The results suggest that oligomers

formed wpon inltlation with persulfate lnteract with PEO in a manner that has
been observed for snlonic sufactants.

Hore details are described in an artlcle subaictted to J. Polym. Sci. Polym.
Lettecs Ed.
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mc M DD STABILITY P

IRS IN THE STYRENB BLULSION POLYMERISATION

The primary funotion of the emulsifier in all emuilaion polymerisations is
to stabilise the latex particles which form the principsl locus of polymerisstion.
Emulaifier micolles do not appear to have any specific role in the polymerisation
of the more water-soluble monomers where the latex particles are nucleated by
the Piteh-floe Oligomeric Precipitation Mechanimm. Doss this also apply to
the loss water-soluble sonooers (typicslly styrene) in the prcaence of micellar
emilaifier? Hecent results from Sydney based on the skewness of the particle
size distritution curve at low conversions miggest that the latex particles are
also formed by a ooagulative mechaniem in that cass {Lichti, Gilbert, & Napper,
J.Folyn.Sci. Folym. Chea. Bdn. 21 (1083) 260). But how general is this result?
It 4is difficult to catch polymsrisations at sufficiently low conversions to
obtain valid dats but we did obtain a almilarly shaped particle size distritution
curve at 19% conversion with styrene at %0 °C at a phase rotio of 1:13.3
using "Aerosol’ MA at 0.0412 mol dn"® (1.8 x c.m.c. under the conditions of the
sxperiment) amd potassium porsulphata 1.85 x 10™ mol dm™ On the other hard
our previous work on the effects of different emulsifiers (J,Polym.Sci. Folym. Chem.
Bdn. 18 (1978) 677: p. 817 in Mtch od. 'Polymer Colloids II' Plemum, 19A0) and
on the effect of added elsotrolyte (Polymer 23 (12A2) 1172} shows that it is the
conoentration of micellar emulsifier whioh ia important rather tharn the total
amlaifier concentration as would bo expected if the Smith-Bwart criterion for
the oessation of latex particle formation - that the surface of the latex particles
should have increassd sufficiently to adsorb all the emuleifier present when the
emilaifier exponant can only be 0.60 exactly - were correct. However, apart from
the affect of the increase of micelle size with emileifier concentrution, these
effects may be a result of inereases in the amount of emulsifier adsorbed at
the polymer/water interface. The most convincing evidence for the dominance of
micellar muclestion above the c.m.c. with styrene is the large increuse in the
rusher of latex particles formed (and consequently in the Interval IT polymerisation
rate) chserved st ths c.m.c. Llatex particles are certainly formed by a
coagulative mechanimm at lower concentrations so that an alternative explanstion of
this effect could be that it represents a transition fram limited coaleacence to
stability of the primary latex particles. However we find (as reported at the
Mew York Symposius) that slow ocalescence contirues when a completely polymerised
latex 4s hald at polymsrisation temperature even when the initial emulsifier
oonoentration was above the c.m.c. Although we have results for only one
esulaificr (*Acrosol' MA), it sppears that similar results have been obteined in
unpublished wotk in industrial labaratories. Thus the alterpative exnlanation
may be excluded., It appears that under the commonly chosen copditions in
which tha latex particls misber during Interval II ia constant this is a remlt
of a steady state in which the rate of particle muclestion (ty oligoseric
precipitation in sbeence of mloelloa} is equal to the rate of slow coslescence
of latex particles. At lower smulsifier concentrations slowr coalescence
predominates and catastrophic coagulation may eventuslly ensue, At higher
emileifior ooncentration the surfaoe of the latex particles ie saturated with
adsorbed emulsifier and a low gonoentration of micelles remains enhancing the
rate of muclaaticn so that the particle mumber increasen slowly (ef. HKincaid &
Piirma: paper presontod at the 1983 Puiladelphia A.J.Ch.E. 'Bm.lsion Folymers'
Symposium), It is possible that the rate of particle growth by polymerisstion
BAY aotally eiocod the rate at which emulsifier can be adsorbed to stabilise
the imterfece formod so that micelles are destabilised by polymerisation and
updergo limited coalsscence to form latex particles.

I

COLLOID RESEARCH AT MCMASTER UNIVERSITY - RECENT DEVELOPHENTS

by
r18 APR M

Archie Hamielec

1. HIGH CONVERSION BATCH AND SEMI-BATCH SUSPENSION POLYMERIZATION OF VINYL

CHLORIODE :

The kinetics of high conversion polymerization of vinyl chloride (X>0.75)
are being investigated to better understand the control of particle porosity,
resin bulk density and PVC thermal stability.

2. MICROSUSPENSION COPOLYMERIZATION OF ACRYLAMIDE WITH ANIONIC AND CATIONIC
MONOMERS USING BATCH, SEMI-BATCH AND CONTINUOUS PROCESSES:

The kinetics of aqueous free-radical copolymerization of various comonomer
systems are being investigated to optimize the production of high molecular
: weight products. Work is continuing on the use of airstops to control the poly-
merization rate.

3. EMULSION POLYMERIZATION OF VINYL ACETATE AND VINYL ACETATE/ACRYLIC ACID

USING PARTIALLY HYDROLYZED POLY(VINYL ACETATE) AS STABILIZER:

Partition coefficients for the stabilizer on poly(vinyl acetate} particles
have been measured for a range of conditions including, particle concentration,
monomer concentration, electrolyte level and pH. This information permits one
1o accurately predict the bulk viscosity of the latex during polymerization.

The investigation of PVAc grafting on PVOH stabilizer is continuing.

Some of the work reported herein is being done in collaboration with Dr. J.F.
MacGregor,



12
The Universily of Sydnay

NSW. 2006 Austraus
Telaphone (02) 892 2222
AMB. UHWVEYD

Tolex; SYD 26180

21 APR Recd

1.

POLYNER COLLOIDS AT TME UMIVERSITY OF SYDNKY

Baportars: D. H. Mapper/R. G. Gilbart

Surfactant-free Polymsrizations

Mr. F. J. Feansy has applisd coagulative nuclsation theory to describe
Bucleation in surfactant-fres polymerizations of styrene. This theory
considars the rate of production of precursor latex particlss (i.e.,

particles that are toc mmall to axhibit colloid stability and to swell
fully with sonomer)

a k-1 =

“ = [ . v v ] v R T

S fo 1t L By Yy k P Me
(k=1,2,..,m)

PORMATION BY LO5SS BY COAGULATION LOSS BY COMGULATION

COMAGULAT10M WITH OTHER WITH MATURE LATEX
OF PRECURSORS  PRECURSORS PARTICLES
+ & - n
N1 P Yy T KRy o4 9m
v v
P P
GAIN PROM Loss By INJECTION OF PRIMASY
PRECURSOR PRECURSOR PRECURSORS
GROWTYH GROWTH

Hare \'k is tha pumber of precursor particles containing k-fold primary
precursor particles, ¥_ is the number concentration of mature latex
particles, containing it lasst n primary precursor particles, iE the
growth rate cosafficient for a k-fold prscursor, glt) is the production
rate for primary particles of volume vp and dk 1 is the Kronecker delts,

The theory then considers the rate of production of "true” {mature}
latax particlas by sggregation of pracursor particles and by growth:

]
= e J u (] B,v) + 22
dt o1 b ey 139 v,

The growth by polymarization of latax particles is, of course, ignored
here sincs particle mumbar is coassrved undsr growth.

At ————prrt 7 = Srgt 1 & 8 ok o it e onn

e e
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The B, .'s in tha above squations are the rate cosfficients for the alow
cmquilunn of the aggragating species; thair valuss may be satimated

using DLVO thsory in conjunction with Bmoluchowski-Nillar-Fuchs aggregation
kinatics.

Although the foregoing kinetic equations cannot be solved analytically,
numerical solutions to these stiffly coupled equations can be nbtained.
The coegulative nucleation theory predicts with modest accuracy the
dependencies of the number of particles ganerated in surfactant-fres
systens upon the initiator concentration and upon tha ionic strvength of
the system that were reportad by Ottewill et al. {Colloid and Folymer
Sci., 252, 464 (1974)). It also predicte with fair prezision the corrsct
abanlute nusber concentration of particlas formed. For example, Ottewill
et al. found experimentally that at_a particular ionic strength N_ depsnds
upon the initiator concentration [1) viz: ¢

log H_ = 0.717 log [1] + 16.7

whereas coagulative nuclsation theory predicts for tha same conditions:

log ¥_ = 0.77 log (1] + 20.8

The agreanent, while not perfect, is sufficiently good to suggest that

the theory embraces the correct physical principles in a reasonably
quantitative fashion. The experimental dependence of H, on the s)ectrolyte
concentration

log W_ a-0.71 log [e]
ie reasonably well reproduced by cocagulative nucleation theory:
log K_ a-1.1 log [E]

Coagulative nucleation can thus explain a broad range of latex phenomans

in styrene systams: the skewness of latex particle mize distributions

{which virtually eliminates the possibility of nucleation by micellar entry)),
the occurrence of periodic nucleation phanomena (Liesegang rings}, also
inexplicable by micellar entry theory; the plateau effact at high surfactant
concentrations for the particle number concentration generated in smulsion
polymerization; and the effects of initiator concentration and ionic strangth
on particle gize (or number) in surfactant-free systems. Such broad
applicability to a wide range of experimental data engmnders confid

in the validity of the thaory.

2. Butyl Acrylate Emulsion Polywerization

Mr. 1. Haxwell has used our now-standard kinstic procedures to study the
seeded emulsion polymerization of butyl acrylats. These combine chemically
iritiated studies of the approach to the steady atate in non-nucleating
systens with relaxation studies in y-irradiated systems. Thase procadurss
allow unigue values to be determined for the entry rate coefficient (p},
the exit rate coafficient (k), the propagation rate coefficiant (k )} and
the bimolecular termination rate cosfficient (c or k. ). Butyl acrylate

is a systom where even for relativaly small particles p, k and c are all
activa in detsrmining the overall kinetics.
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CONTRIBUTION TO POLYMER COLLOID GROUP NEWSLETTER
FROM
LABORATOIRE DES MATERIAUX
BY C.PICHOT

ORGANIQUES (CNRS )

1-XINETIC STUDIES IN ' STYRENE-ALKYL ACRYLATE ERULSION
COPOLYMERIZATIONS tW.RANIREZ-5. DJEKKABA)

Exttnslvg experimental work i carried out in order to get
qualitative and quantitative informations on the polymerization

aschanisms in the emulsion polymerization af styrene with

different acrylate saonosears (methyl ,ethyl)having apfpireciable water
solubility

2-FUNCTIONALIZATION oF COPOLYMER LATEXES (C.BONARDI~F.LEVY-

P.CRISTOU}

Recent studies in the lab(thesis of J.L.GUILLAUME) pointed out
that water-phasa polymerization is of critical isportance in the
polyaarization sechanisa {particle formation and
stabilization).In tha current works with the different systems
(BuA/HHA;BuAIEtyrIl prelisinary objective is to determine the
various_ parasstars which control such aqueOus phase
polymsarization {partition coefficients;polymerization rate

data;ntc?.The next step deals with the eodelizatior,with a view
to pradicting several kinatic parameters.such as the surface
incorporation of the functional aonomer

3-STRUCTURE-PROFERTIES RELATIONSHIPS IN EMULSION COFOLYMERS

Two resaarch projects are currently investigated on the effect of
the particle morphology on the mechanical properties of latex
filas.A first study deals with vinyl acetate-butyl acrylate
copol ymer latexes (X. Z.KONG) for which different particle
sorphologies wers obtained with varying the composition and the
process.The characterization of such particles is under way by
electron aicroscopy using staining techniques or by the soap
titration sethod (using the scdium hexadecyl sulfate as emulsifier
probe}.Micromechanical praoperties of these dxffarens films were
investigated as a function of tesperature(from 100°K to 330" K)
and of fraquency(from 5.10-F Hz to 5 H:z).A second study is
directed on a series of styrane—butyl acrylate latexes prepared
by emulsion polymerization using various types  of
process (composi tion—-controlled batch,core-shell ,multilayered) and
coacnomer compositions (A,CRUZ-B.SCHUNLD)

4-~INVERSE EMULSION (CO)POLYMERIZATION (C.GRAILLAT-M.LEPAIS)

Our activity in this area have been focused on the preparation af
stable inversa essulsions at low seulsifier content{]l to 3% based
an organic phass)using 4 mixture of two emulsifiers.Such
@aulsions ara being tested for the synthesis of hydrophilic gels
with acrylic acid or/and dissthyl aminoethylacrylate,using oil or
water soluble initiators.

"

-1

IR Y T

Al PP AR T O 3 L)

15

Newsletter Contribution

F3 WA

I. Plirms

Work carried out by A. Parker

SYNTHESIS OF POLYVINYL ALCOHOL-g-4-VINYLPYRIDINE
HYDROCHLORIDE) POR APPLICATION AS A SURFACTANT
IN THE EMULSION POLYMERIZATION OF METHYL METHACRYLATE

ABSTRACT

Studies of the emulsion polymerization of methyl meth-
acrylate were carried out in the presence of a novel praft
copolymer, poly(vinyl alcohol-g-4-vinylpyridine hydrochloride)
[PVA-g-4VPYHC1). The graft copolymer was synthesjzed under
aqueaus acldic conditions in the presence of a ceric ion/poly-
{vinyl alcohol) redox initiation system. HMMA emulsion poly-
merizations were found to exhibit two constant rate regions when
they were formulated with solutions of the PVA-g-4VPYHC] emul-
sifler. The particle size distribution remained narrow in both
reglons, indicating that the dual rate region phenomenon might
be a panifestation of the gel-effect. It was also found that
FVA-g-4VPYHC] copolymers exhibit no critical micelle concen-
trations, and that PVA-g-4VPyHCl solutions become turbid and
viscous upon standing. PMMA latices were unstable when they
were formulated with turbid surfactant solutions; but when the
turbid solutjons were heated before use, the turbidity dis-
appeared, and stable latices wgere readily formulated. This
behavior may be a result of a tendency for PVA-g-4VPyHC)
molecules to form thermally reversible crystalline-like
aggregates in solution.
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DMEAFENETRATING POLYMER NETWORK LATEXES
SYNTERSIS, MORPHOLOGY, le‘

I. Lee, T. Kamamurs, B. F. Stavens

Dow Chemical U.8.4.
1804 Building
Midland, MI 48874

ABSTRACT

Semi- sod full IPN lstexss wers synthasisad by emulsion polymerising styrene
sod sixtures of styrens and butadiens, reaspsctivaly, in the presencs of
croaslinked, carboxylated polymsr lstaxes as seeds. Their particle
sorphology was studied by electron smicroscapy in conjunction with both
hydrllinlfnnﬁ‘- and ﬂaﬂ‘- staining techniquss. It was found that thair
particle morphology was a callular structure typical of IFN's composed of two
issiscibla polymers, and the domain sise of polymer IT decreased with
increasing crosslisking of polymar I. Indsed, as the crosslinking of polymer
I seed lataxes iscresssd, two distinctiva Tg's gradually disappeared and
coaverged into a broad glass transition temperature. Dybamic sechanical
spactroscopy (DMS) also provided information ou the axtest of interactions
sod mixing batwesn ths two polymars I and IT. These IPH latexes exbibited
uniqus sechanical proparties and improved heat and light stability.

2To be presentsd at NATO Workshop, Juna 1886
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DEVELOPMENT OF LOMW GLOSSING PAPER COATING LATEMES:
THEORIES AND COMCEPTS*

D. I. Les, R. E. Hendershot
Dow Chemical Company
Midland, MI 48674

ABSTRACT

Theories relating to the gloss of paper coatings predict that very
low coating gloss can ba achieved with a microscoopic surface
roughness without resorting to macroscopically rough coatings. Our
sariiar study (TAPPI Coating Confarence, 97 {1974) has shown that
the roughness of the coating surface iz affected by the extant af
the film shrinkags of binders: the greater shrinkage, the rougher
surface. Also, it has been found that highly shrinkable latexes can
result in microscopically rough coating surface, thus lowering the
coating gloss. Combining the above thsories and observations, we
have developed low glossing paper coating latexes. This paper will
discuss theories and concepts involved in the development of new,
unique latexes for matte and dull paper applications.

THE EFFECT OF COATING COLOR SOLIDS ON PROPERTIES
AND SURFACE UNIFORMITY®

A. L. Van Gilder, R. D. Purfeerst

Dow Chemical Company
Midiand, M1 48574

ABSTRACT

The manufacturers of high quality coatad printing papers are
interssted in higher solids containing coating colors for fastar
coater spssds, haavier coat waight applications and improved coated
proparties. Our sarlier work (TAPPI 66 (11), 49 (1583) with high
solids coatings showed good blade coater runnability using a
specific high solids carboxylated styrene/butadiene latex.

Recently, highar solids coatings using a high solids latex were run
successfully on the blade coater. Coatings containing a high kaolin
clay composition were comparsd to coatings containing a high calcium
carbonate pigment composition,

Coating at the highest practical solids level gave definite property
advantages. Coating gloss, ink gloss and coating smoothnass were
significantly improved at the highar solids levels.

Surface structure analysis of the higher solids coatings indicated
improved fiber coverage and superior structurs uniformity without
significant binder migration.

“To be presented at 1986 TAPPl Coating Conf., May 1986, Washington,
D.C.



Microencapsulation of Esulsified 04} Droplets
by ln-Situ Polymarization 30 APR Recd
Johan Berg, Donald Sundberg® and Bengt Kronberg
Swedish Institute for Surface Chesfistry
Stockholm, Sweden

This paper reports on tha preparation and svaluation of microcapsules
formed by the polymerization of mathyl metacrylate in the presance of an
oil/water esulsion. The of} phase was composed of alkanes {e.g. decans or
hexadecans) and the oll/watar emulsions were stabilized by a variety of
surfactants. Both oil soluble and water soluble initiators were used and the
sonoasr was introduced either in solution with the oil or as a dispersion in
the water. The cbjective of the work was to study the affects of both
formulation and procass varfables on the nature of the sicrocapsules formed.

In-situ polymerization of a vinyl polyser shell about an emulsified oil
droplet is quite different than other methods of microencapsulation. These
include the so-called "interfacial polymerization® in which & condensation
polyser is formad at the ofl/water interface by using a system in which one
scnomer #5 only soluble in the of) phase and the other Is only soluble in Lhe
water phase. 1n such a systes the polymer can only form at the interface. On
the other hand, the use of free radical polymerization of a vinyl mononer does
not rule out the forsation of polyser in either the oil phase or the water
phase, and certainly does not automatically guarantee the formation of polymer
at the interface whers it {s needed. Tha authors view this system to be an
opportunity to study sorphological characteristics of polymeric microparticles
at the 1-100 aicromsetar siza range in which the core of the intended particle
1s a simple, low viscosity liguid.

Thermodynamic Considerations

An approximate thersodynamic analysis of the morphological nature of the
microcapsules may be obtained by viewing the frea energy changes taking place
for the following hypothatical patiway. The inftial state fs that of a pure
ofl phase and & pure polymer phase cospletely separated. The final state is
that of one of the microcapsule morphologies shown in Figure 1. Since no

SPermanent address: Depariment of Chemica) Engineering
University of New Hampshire

Durhea, NH 03824

. p o E T

]

TR T s e ——

phase changes or sixing or demixing are involved, the only contribution to the
fres energy change is that of the creation of new interfaces. For capsules
suspended in a continuous phase of water, thoss interfaces ars water/ofl,
watar/polymer and polymer/of). It must be noted that the practical need for &
stabilizing agent will greatly affect the intarfacial tension at the water
interface.

Tha frae anergy change can be expressed as

o6 = Iy Ay ()

where Y is the interfacia) tension of the i-th interface and Ai is the cor
responding interfacial area. Each of the morphologies depicted in Fig. 1 wil)
have different combinations of Y4 Ai due only to their geometric features.
This makes the analysis quite straightforward as long as the interfaclal
tensions are constant and can be measured. The first case to be treated is
that of the CSOP (core-shell, ofl as core, polymer as shell) whers the inter-
facial tensions involved are that between the water and polymer, 1“,. and that
between the polymer and ofl, Ypo' In this case

2 2
(88)cgpp = You 4nR© + Yoo 4nk, @)

where Rc is the radius of the core, or oil droplet, and R is that of the
overall microcapsule. Using the core surface area 4nllc2, to place the

analysis on a surface energy per unit area basis, and dafining the voluse
ratio of polyser to ofl as VRPQ,

vieo = (R/R)% - 1 (3)
the modified interfacial energy change {s SECSOP,
SECSOP = (46)g0p/4nk 2
=y

po ¥ Yo (14 vrpo)2/3 )

A similar analysis for the case of the inverted structure C5P0 (core-shell,
polyner as cors, ofl as shell) results in i

1



SECSPO =y () + vir0)23 o Yo (vrpo)?/3 (5)

Siailar snalyses ware dona for the remaining morphologies depicted fn Figure 1
but are not detailed here.

An analysis of tha comparative free enargy changes for the various
morphologies was carried sut. 1n so doing, ft was found that for all cases of
practical interest for this project the CSOP and hemispherical aorphologles
would be most probabls. Further, ft was found that changes in the values of
tha interfacfal tansions would not have to be too great in order to fnvert ths
relative probabilitias of forming core-shel) structures versus heaispharical
structures. What has become clear fros this analysis is that one should
axpect better chances of making the desired core-shell morphology the greater
the difference betwean the Yo and the sum of y__ and y_ . Stated quantitatively,
we project than an spproximata guantitative guide should be that when Yoo °
(y'p + ypn), one should obtain the proper core-shell structure, Thus it
appears that one should choose the components used in the formulation carefully
80 as to obtain tha greatest diffsrence between Vo 80 (¥ * ¥ o) 1n
particular, the influsnce of the type and concentration of the stabilizing
agent upon Y, and Yp (particularly the former) must be recognized.

Experimental

The bulk of our experiments utilized methyl aethacrylate as the moncasr

and decane as the oil. A wide range of surfactants were used and the pBajority
are listed below;

Aerosol-0T Polyethylene oxide
Lignosul fonate Polystyrane sulfonate
Phospholipid Xanthate

Polyvinyl alcohol
Polyvinyl pyrolidone
Polyvinyl sulfate salt
Palyethylens imine

Polyacrylic acid
Carboxymethy) cellulose
Mexpectin

Mat all of the surfactants provided good emulsion stabllity and simultaneously
attractive valuas for the {nterfacial tensfons, but the last three in the
table aoffered reasonable balances.

Polynerizations wers conducted in the 50-B0°C range and the monomer was
either dissolved in the of) prior to esulsification or dispersed in the water

T e

after smulsification. Both water soluble and ofl soluble initiators were
usad, but experience resulted in a preference for ofl soluble initiators with
very low water solubflities. Experisents were run with monomer to ofl ratios
as high as 1:1. Typical emulsified droplet sizes were 1-10 micrometers.

Results

By choosing to operate with savaral surfactants which led to vary dif-
ferent valuas of Yo 2 Ypor We were able to obtain both the core-shell and
hemispherical microparticles. As a result we were able to provide exparimsntal
varification of the tharmodynamic projections, ableit in a limited fashion.
Systems which utilized the pectin stabilizers yielded the proper type of
microcapsules while those which gave much lower interfacia) tensfons (such as
AOT and phospholipids) yielded the hemispherical structure.

An interesting observation made while viewing these particlas in the
microscope fs that they are seldom, if ever, truly spherical once the polymer
shell begins to form. Very shortly after the beginning of the polymerization
the particles tend to become dimpled {many looking Vike blusberries) and the
existence of fragments of the sphere (e.g. half-spheres) coated by polymer are
not uncoamon. Photographs of the various particle structurss will be presented
during the discussion at the meeting.
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Nchamed 8. El-Aasser, Andrew Klsin, F. J. Micale, Cesar SBilebi and
J. W. Vanderhoff.

Emulsion POI{ICII Institute, Sinclair Lab.#7
Lahigh University, Bsthleheam, Pennsylvania 18015

We have currently twentyeight active projects, the titles of which
are included in the enclosed Index of our Graduate Rassarch
Progress Reports, issus No. 25, January, 1986. Reguests for the
full abstracts tor any of the given topics should be dirscted to
Ms. Karen Hicks at the above address.

The titles of recently cospleted Ph.D. and M.S. thesis are
enclosed. Copies of these thesis are available on raguast.

At the 191%% ACS meeting in New York, April 13-18, 1986, the
following papers ware delivered:

M.P.Merkel, V.L. Dimonis, M.S5. El- Aasser and J.W Vanderhoff.

Polymethyl methacrylate grafting reactions inside polybutadiene
seeded latexes.

M.A. Linne, A. Klein and L.H. Sperling.

Preliminary estimates of the diffusion constant of polystyrene
during film formation from the latex.

J.W. Vanderhoff, M.S5. El-Aasser, F.J. Micale, E.D. Sudol, C.M.
Tseng, A. Silwanowitz, and H.R. Sheu.

Preparation of large-particle size monodisperse latex inh space.

J.HW. Vanderhoff, D.L. Visioli, and M.S5. El=-Aasser.
Inverse amulsion polymerization of acrylamida.

C.M. Tseng, ¥Y.Y. Lu, M.5. El-Aasser and J.W. Vanderhof?f.
Uniform polymer particles by dispersion polymerization in alcohol.

F.V. Loncar, M.S. El-Aasser and J.W. Vanderhoff.

Enulsion copolymerization of 2-ethylhexyl acrylate with acrylic
acid and methacrylic acid.

The NATO Advanced Research Workshop will be haeld from June 30-July

4, at Racine, Wisconsin. Questions should be directed to M.S5.
El-Aasser.

Our 17th Annual Short Course on "Advances in Emulsion
Polymerization and Latex Technology.® will bs held at Lshigh on
June 2-6, 1986 and at Davos, Switzerland on August 18-22.
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Batch and Sami~Continuous Esulsion Copolymerigation of
Vinylidens Chlorids (VDC) and Butyl Mathaorylate (BMA)
(K.C. las, J.W. Vandarhotr and N.8. El-Aassar)

Enulsion Formation and Stabilization with Mixed Emulsifier

Li id4 tals €.D. Lack N.B. n-ml.t and J.W.
Vandernot$) ¢ ’

Folymerization of Styrans Miniemulsions (¥.T. Chol,
E.D. Bml, M.8. u-h".r and 3-'. vmtt)

Miniemulsion Copol Tization of vinyl Acstats/n-Butyl
%crylnu .;I. n.f:ni:: M.8. El-Aasser, C.A. Bilabi lnx J.W.
anderhof

Interparticle Monomar Transport in Miniemulsion
Coﬁoly:.:éﬁtion {V. Rodriguez, M.B. El-Anssar and
C.A. Bil

Praparation and Charactarization of Hagnatic Latex
Particles (T.C. Huang, J.W. Vanderhoff and ¥.8. El-Aasser)

Preparation and Characterization of Polyurethans Latexes
(P. Abaywardena, M.S. El-Aassar and J.W. Vanderhot?t)

Invarss Emilsion Polymerization of Acrylamide in a Tubular
Raactor (7. Bash, M.S. El-Assser and J.M. Vandarhoff)

Counter-Flow Elactrophorssis (R.V. Mann, F.J. Micale and
C.A. Bilebi)

Minimization of Axial Disparsion in Bydrodynamic
Chromatography (HDC) (J.G. Dos Ramos and €. A. Bilebi)

Coagulation SBtudies of Bolvant-fwollen Latex Particles
in a stirred Tank Reactor (J. Wydila, A. Klein, M.s.
El-Aassar and J.W, Vanderhotf)

Rheological Bahavior of Associative Thickenars and
Thickened Latexas (K.P, Brown, C.A. S8ilebi, M.8. El-Asgser
and J.W, Vanderhoff)

Praliminary Estimate of the Begmantal Diffusion
Coafficient of Polystyrans through Small Angle Neutron
Gcattering (BANS) (M.A. Linne, A. Klein, L.R. Sparling
and G.D. Wignall)

Praparation of Modal Powder Agglemerates from Wall
Characterized Pol r Latexss (M. Chainey, S.A.R.D.
Babastian, M.S8. ~Aasser, J.W. Vanderhoff and F.J. Micale)

Cathodic Electrodeposition of Polyurethane~Acrylic
Latexes (C. Vega, M.5. Rl-Aassar and J.M. Vandarhoft)
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Contribution cto Polymer Colloid Group Newslettar

T.G.M. van da Vao

v
Pulp and Paper Resaarch Institute of Cansds 6 WAY fecd

and
Dapsrtasnt of Chemistry, McGill University
Moatreal, Quabsc, Canada, HIA 247

The following are abetracts of receot papers (submitted and 1in
press).

1. Craapiag ¥low over & Coapoaite Sphere: Bolid Core with Forous Shell
J. Hasliyah, G. Neala, K. Malysa acd T.C.H. van de Ven

Creeping flov past & solid sphere with a porous shell has been solv-
ad using the Stokes and Brinkmsc equations. The dimensicaless solid core
and shall radii, oormslized by the square toot of the shell perseabllicy,
are the twc parameters that govern the flow. In the limiting cases, the
anslytical solutica describing the flow past the composite sphers raduces
to that for flow paat a solid sphars and a homogenecus porous sphers.

The settling ratss of a solid aphere with attached threads are mea-
sured experimentally. This system can be conmidered a wodel for rigtd
linear wmolecules anchored or sdsorbed onto s colloidal particle. The
analyrical solution for the cosposite sphers is in remarkable agreement
with tha saperimsntal results.

The theory allows pradictions of the effsctive hydrodynsaic radius
of colloidal particles covered with a homogensous polymar layar.

2. Deposicion of Latex Parcticles on GClase Surfeces in an Implnging Jet
T. Dabroa and T.G.M. van de Van

The daposition of lastex particles has been studied (n sn impinging
jec call, which provides wali-coarralled hydrodynamic conditions, cover-
ing & wide range of flov intensities with Eeynolds oumber Re in cthe range
20~-1600. PFor Re > 130 instabilicies of the flow occurred and the coating
was found to be mpos~uaiform, in cootrast to even deposition observed for
lass intsose flows.

A fairly good agreesent vas found betwesn experimental and calculat-
ad values of the Sharvood oumber (dimensionless deposition rates) for
regloos osar the symsstty axis in ths entire range of flow intensitiea
studied. The npaturte of the deviations from non-unlformity observed for
large Reynolds mumbers jndicates that aging csn play an essantial role in
the coating process. Rough estimates of the energy minimus in which the
particles are captured indicate that withio one sacond the depth canm
change from sbout ~ 7 kT to wvalues well over - 20 kT.
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Submitted by A. Vrij,
van 't Hoff Laboratory of Physical and Colloid Chemistry,
Universicy of Utrecht, Padualaan 8, 3584 CH Utrecht.

We are synthesiring already for several ymars silica spheres which are
made lyophilic (“eil-soluble") by etherification of the surface hydroxyla
with nctadecylllcohol(l). The spheres, which are in the colloidal size
rapge of ~ 20-300 om, can be dispersed in organic solvents like cyclohexane
and toluene. Artractive forces between the particles were studied by
Jansen in his thesis work. Stearylsilica shows a phase separation in toluens
below 9°C. Concentrations in the separated phases were determined and
discussed. The characterization of the attractive forces was also studied
abave 9°C (where the phase is still homogeneous) with turbidicy
measurements. Because the interpretation of turbidicy is not dieturbed by
mltiple scattering effects (in contrast to measurements of light
scattering) it was possible to extract values of the second virial
coefficient as a function of temperatura. It rurps aur that the poririve
second virial coefficient at higher temperatures drops to zero and

even becowes negative at lower temperatures. These results were compared

with the "adhesive hard sphere" model (2).

1) A.K. van Helden, J.W, Jansen and A. Vrij, J. Colloid Interface Sci.,
81 (1981) 354,

2) 1.4, Jansen, C.G. de Kruif and A. Vrij, J. Colloid Interface Sci.,
accepted for publicationm.



