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POLYHER COLIOID GROIP NEWSLETTER
Yol. 11 Mo, 1
15 may 1981

Unless a deluge of contributiona arrive within the next two or three days this
lasus of the Newsletter wlll agaim ba rather sparse although bulked out by two
contributions which arrived one or two days after the Autunn 1990 iasue hal boen
despatched and a full fortnight after the target date, The UNIST Chezlatry
Departrent now has a Xerox machine with the reduction facllity, ibe of
Teduced copy would halve production costs amd reduce the cost of postage but
#lll make it quite impossible to inclute contrlbutiona which arrive after the
last minute}

The target date for the Autuzn issue will be Monday 2Bth Septesber. ¥111 all
nmenbera try to ensura that thelr contributions will be delivered In Manchester
by then.

A theme (A3) on ‘Emulslon Polymerisation' has been included for the first tiss
in the programme for the 27th Internatlonal Syaposiun 6n Macromolecules to be held
in Strastourg, Ffrance, 6 - 9 July 1981, Bob Fiich is to give the Kain Lecture
on ‘Hechanise of Partlcle Formation, Cheaistry at the Interface' but no detalls
of the other contributions or posters {which are scheduled for one afternsen only)
are avallable, There are 14 other themes and 27 othor Malp lectures but the
nunher of simuliancous sosslons has been linjted to five, The Beglstiration Fee
is FF 99C which inclules the cost of Preprints of the Contrlibuted Papers.
Informatlon {rom Service Organisation des Congras, Falais de la Musigque et des
Congras, Avanue Schutzenberger, F-67082, Strasbourg, France,

The big event of the year for the Group will be the blennial Gordan Research
Confarence on Folymer Colloide which 1s agaln to bo held at Tilton School, Hew
Hazpuhire, U,8.A, 12 = 17 July 1981, Details of the mrogranne appear overleaf,
The Group's Annual Business Meeting will be held during the Confercaze. The
Conference Fee (vhich incluies accoanmodation and meals) is U.5, # 720 and has
to bo paid 1 month in ndvance by all participants {incleling thosa froa overzeas),
Alr travellers will probably find it best to usa the Chartered Bus which is
provided (at an extra charge} leaving logan Internatlomal Airport in Boston at & p.m,
on the Sunday to the Conference sites returning after lunch on the Friday reaching
the airport about 3 p.m, Alternatively thers are five r=iurn trips dally

froa the Continental Trallways Bus Terninal in Poston and the bchool
i pot fay froa the ntgs in Tilton, Tha addresa for regisiralion is
Dr A M.Crulckshank, Gordon Research Conferences, Fastors Chealcal laboratery,
Univeraity of Rhode Island, Kingsion, Rhode Izland 02881, t.S.A.

The 12th Annual lahigh Short Course on Exulslon Polymerlzation will bs held
June 8-17, 19511 Mohanmod El-Aasser Is dealing with registrations, The Uth
Annual Europeas Short Coursc will agaln bo held in Davos, Switzerlamd, August
17-21, 1980 and Gary Poehleln ls taking reglatratlions for thils, Thu Fee
(exclwilng acconodation) for elther course is U,5, $500,

Toe S.C.I. Collold and Surface Chezistiry Croup in collatoration with the
Hacro Group are holding & synposium on 'The Effect of Polyners on Disparslon
Propertiea® in london 21 - 23 September, 22 papers (which will be preprintst)
w11l bo presented, Speakers lnclule Tadrea, lykleaa, Fleer, Happer, and Vincent,
Reglotration Fee of £85 includes J lunches, Regiatrations before U4 Sepiember 1931
to Dr Th, Tadros, ICI Plant Protectlon Division, Jealott's Hill Resgarch Station
Bracimell, Borkshire, RG12 A8Y, Englamd, .

The Hacre Uroup have a one-day syaposina on 'Contlnuoua Emulsion Polymsrleation®
on the following day, Thurcday 24 Sapteaber 1981, Gary Paeshlsin will be ths
princljal spaaker aupported by David Blackley, Brian Brooks (Loughborough),

Henry Warson, M. B, Khan (Crown Paints), and Profeesor G.W, Pearmon (Isperial
Callege). The Reglstration Feo will be about E30 (including limch}. Applications
to Soclety of Chenleal Induatry, 14 Belgrave Squars, London, SWIX B8P3,
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The Hoyal Soclety of Chenlstry - Faraday Divicion = Collold and Interface
Sclence Group 1s arranging a one-day Infornal Discusslon on 'Enulsicn
Palymerisaslon’ in Zondon on panday 1sth becenber 1931 with Don Napper as the
rrinzizal opeaver. Fuziher 4atatla are not yet available but inquiries night
te maie of the Group Crairs:n, or ¥.J.Jaycock, Chenlstry Department, Loughborough
University of Techrology, lougnterough, Leicestershire, 1211 JTU, Englamd,

As nated ln her contribution the book on *Enulsion Polymerizatlon' which
Piiraa has edited is in course of sroduction by Acadealc Fress but the date of
publication does not yet seea to have been scheduled.

The papers given at last year’s tehigh Syaposiua on ‘*Esulsion Polynsrization
of Vinyl Acetate’ are in course of publication by Applied Science Publiehers Lid,
Publication of this boox is scheduled for Septesber 1981,

Professor Yellseyeva has published a new book ‘Fellimernye Pinparsii® (in
Fussian), The publishers are Chiniya, Moscow. 296 pages at R 3,40, Wiley's
are investizating the possibility of Bponsoring an Engllsh translation. Deaplte
extensive publicity the Plenua Press translation of her earlier book atill does
pot seem to have been actually published.

The papers presented at last ysar's A.C.5, Eaulsion Polymerization Symposium
are in courss of publication apd will appear in the A.C.3, Syaposiua Series, In
the asantize premrint versions are available 1a '0rganic Coatings ard Plastica
Cheaistry Preprints® 43 (1980} No, 2 although this issua may mow be out of print.
Dave Bassstt says that the Syaposiun volune is schedulsd for publication in June.
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process will pack rhombohedrally while coagulated

doublets and triplets pack in a more random fashion.

It has been demonstrated that this particle
exclusion mechanism could be used in formulating micro-
void coatings for sealing the gurface of the porous

c.oal:i.ng resulting in enhanced scrub resistance.
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droplets with decreasing surface tension as a function

of radial distance from the apéx.

Calculations of the average!thesoretical orbit

times for streamlines in evaporating droplets of three

" different surfactant systems are also presented for two

limiting mass transfer cases, ulth'compar.lso'n to ex;lam:-

imental orbit times.

The segregation of small polymer latex particles
to the upper a'nd. lover interfaces of mixed particle
size latex films was found to be driven by the packing
density of the larger particles in the filim. If tha
void volume was too small to accomodate the number of
small particles, they-wera excluded to the two inter-
faces provided they were small enough to fit between

the interstices of the larger-diameter array. If the

small particles were too large to fit through the inté:—_

stices, the packing order of the larger particles was

disrupted by the presence of the smaller particles.

The packing density of the large particles in the
mixed latex films, or a single monodisperse latex, may
be explained in ter.:ns of colloid stability theory, and
experimental evidence is given supporting this axplana-l
tion. Those particles remaining stable thrau;houl: the

R. M. Fitch, Chatrman, J. M. Yanderhoff, Vice Chairman

Sunday, July 12

Konday,, July 13

Tuasday, July 14

-
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GORDOW CONFEREHCE ON POLYMER COLLOIDS

July 12-17, 198}
Tilton, New Hampshire

Registration h"’\- 2 . ’}Orﬁ-n UL qps. 1 i
Reception g

Dinner _f)'-', .

A.M. Discussion Leader: W. Ropp, Hercules Research

qaw 1. A. Rembaum, Clatech and Jet Propulsion Labs.
Immunospeci fic Systems

2. P. Bagchi, E. Kodak, Rochester
Adsorption of Inmunoglobulins at a Model Latex/
Aqueous Electrolyte Interface

P.M. Discussion Leader: B.R. Vijayendran,Celanese Pulymrsl

7 SOF'—- 3. €.0. Benedek, Massachusetts Inst. of Technology
Measurements of the Cluster Size Distribution

in 2 System of Coated Polystyrene Latex Spheres
Cross-1inked by Antibodies

4. Th. Tadros, ICI, Jealott's Hi11, England
Steric Stabilization and Adsorbed Polymers

A.K. Discussion Leader: M. Nomura, Fukuf Unfversity

5. L. Landoll, Hercules Research
with S. Ahmed § R. Fitch
Amphiphilfc, Surface-active Cellulose Der{vatives

6. 1. Michaeli, Weizmann Inst{tute, Rehovot
Polyelectrolyte Clusters

P.H. Discussion Leader: R. Potter, American Cyanamid

7. T.G.M. van da Ven, McGill Univ.
Microrheology and Interparticle Interactions

8. Ei.l.tm::le.‘u;igh i.ln}v. eTeet
ectrokinetic Properties of Po r Collofids 1
Mueous snd Nonagueous Systems e S
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Wednesday, July 15

Thursday, July 16

Friday, July 17

A.H,

.M.

AH.

P.H.

AM.

rage 4.

Discussion Leader: J. Goodwin, Univ. of Bristol I

10.

Short Contributions

2. Adamczyk, Polish Academy of Sciences
Particle Deposition from Flowing Sols

Discussion Leader: A. Robertson, McGill Univ.

1.

12.

R.H. Ottewill, Univ. of Bristol
Newtron Scattering

Derek Rance, ICI, Welwyn Garden City
Colloidal Aspects of Vinyl Chloride
Polymerization

Mscussion Leader: 1. Piirma, University of Akron '

13.

4.

2.H. Liv, Inst. Photegraphic Chem.,
Academia Sinfca, Peking
Thermodynamics of the Interface

J. Guillot, CHAS Laboratory of Organic
Materials, Lyon

Thermodynamic Approach to Emulsion
Copolymerization

piscussion Leader: R.M. Fitch, UConn,

1.

J. Th. &. Overbeek, Yan't Hoff Laboratorium
Rijksuniversiteit, Utrecht
Stability in Polar Organic Hedia

Discussion Leader: J.M. Vanderhoff, Lehigh Univ.

16.

1.

v.I. Yeliseyeva, Topchiev Inst. of Physical *
Chemistry, Academy of Scfences, USSR

Regulation of Polymer Properties and

Particle Morphology

A. Klein, Lehigh University
Core-Shell Emuision Copolymerization

.

INTERFACIAL PHENOMENA OCCURRING IN DAYING SURFACTANT DROPLETS
AND POLYMER LATEX FILMS

by faq 75 iia
Daniel Durbin

ABSTRACT
The driving forces responsible for two interfacial
phenomena have been identified in this study. The
hydrodynanic circulation observed in evaporating surfac-
tant droplets and the segregation of small diameter
polymer latex particles to the interface of £ilns dried
. from mixtures of large and small diameter latex part-

icles.

Surfaca tension gradients radially extending across
;essile surfactant droplet interfaces have been found
to induce the hydrodynamic clrculation within evaporat-
ing surfactant droplets. These surface tension grad-
ients are a result of the concentration dependence of
surface tension, geometry of the droplet, as well as

the evaporation process.

A theoretical development is presented allowing
calculation of the theoretical profile and hydro-
dynamic streamlines for sessile droplets possessing
;adlnl surface tension gradients. Drop profiles photo-
graphed during the evaporation process were found to
possess inflections in the radius of curvature. These

inflections are theoretically predicted for sessile
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in viscosity than the semi-continuous MMA-MAA latex in spite
of the higher extent of neutralization. This was attributed
to the dlésolution of the latex polymer, which took place

easily because of the lowered Tg, as well as to swelling in

the semi-continuous latex upon neutralization.

A scheme of alkali-swelling and/or dissolving
behaviors for latexes ©f the MMA-MAAR copolymer system, the
MMA-EA-MAA terpolymer system, and the corresponding
crosslinked system was speculated, for both the batch with

the semi-continuous latexes.

The changes in particle size which were measured
by the dissymmetry method of light scattering did not seem
to be able to reflect the swelling behavior in a highly
swollen and/or dissolved latex, such as carboxylated latexes

prepared by the semi-continuous process.

- 5T

Effect of pH on the Adsorption of lmmunogiobulin G
on Anionic Poly{vinyl toluene) Model Latex Particles
29 no |
P. BAGCHI! and s. M. BIRNBAUM

Research Laboratories, Eastman Kodak Company, Rochester, New York
14650

Protein Adsorption on Latex Particles

Submitted for publication ia J, Colloid and
Interface Sclence

1 1y whon all commmications should be dirscted.

Abstract

The adsorption of a set of goat and rabbit immunoglobulin

G's {1y G) on the surface of a set of well-characterized,
pH-independent, negatively charged poly(vinyl toluene) model
latexes was studied as a function of pH. Highest adsorption
occurred at the zerv-peint of charge (Z.P.C.) of the Ig G
molecules at pH 7.8 and decreased linearly with both an increase
and a decrease of pH. This indicated that the major driving
force for the adsorption of the Ig G molecules is due to
hydrophobic interaction rather than to charge interaction between

the protein mulecules and the latex particles. Consideration of
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gaturation area per adsorbed 1g G molecule at different pH values
jed to the conclusion that jonization-induced conformational
changes in the 1g © moleculs determine the extent of 1g G
adsorption. Based on this, a model has been proposed for the
conformations of adsorbed Ig G molecules on latex surfaces at the
Z.p.C. and away from it. In accordance with this model, the
saturation area-per-molecule of adsorbed lg G as a function of pH
correlates guantitatively with an end-on arm-collapsed "Y"
conformation at the 2.P.C. of the protein, and an end-on
arm=extended "TV conformation at pH values of 4.0 and 10.0, vhere
the 1g G molecule is fully charged, cationically and anionically,
respectively. Results of intrimsic viscosity measurements of
pabbit 1g G seolutions as a function of pH, at constant iaonic

strength, seem to support the proposed configuration changes of

the 1g G molecule as a function of pH. Although the adsorption

.nf 19 G mclecules was jirveversible at fixed pH values, it seemed
to be quasi-reversible with pH cycling. A mechanism for this
. prucess has also been suggested, based upon conformational

cousiderations. 5
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by the serum replacement technique. The modified conductometric
titration is composed of the following procedurea: {) following
a change in conductance after injection of exceas NaOH into a
gsample latex; il) after 24 hrs., back-titrating with HCE, the
latex containing the excess NaOH; and 11i} assigning the

amount of carboxyl groups néutrnlized during a certain period

of neutralization reaction to a location of carboxyl groups

within the particles.

A simple diffusion theory indicated that the rate
of neutralization reaction in the earboxylated lataxes ls
dependent not only on the diffusion process, but also on the
hydration of carboxylate groups and plasticization of water

molecules.

The extracrdinary increases ln viscosity exhibited
by the semi-continuous jatexes with MAA contents of 15, 20,
and 254 were attributed to the disgsociated carboxyl groups
with the attraction forces due to hydrogen bonds. In this
special system the crosslinking seemed to have an in-

significant effect to its viscosity behavior with pfi.

The results obtained with the lower Tg latex system
{incorporated with EA) indicated that the batch latex of this
systam exhibited a higher extent of peutralization and a higher
jncrease in viscosity than the batch MMA-MAA latex; whereas

the semi-continuous latex exhibited a much lower increase
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ALKALI-SWELLING BEHAVIORS OF CARBOXYLATED LATEXES
by
Shozo Nishida 14 0CT 1980

ABSTRACT

Methyl methacrylate (MMA}-methacrylic acid (MAR)
copolymer latexes with MAA content from 5-25 weight were
prepared as a model system of alkali-swellable carboxylated
latexes by means of two polymerization processes, i.e., batch
process and semi-continuous process. The polymerization
process was found to greatly influence %he distribution
of carboxyl groups in the final latex particles, which in turn
influenced the alkali-swelling and/or dissolving behavior
of the carboxylated latexes., The MMA-MAA copolymer latexes
prepared by the batch process contained less uniform dis-
tribution of carboxyl groups inside the particle, and exhibitad
moderate increase in viscosity followed by slow decrease with
increasing pH. The MMA/MAA copolymer latexes with similar
conposition prepared by the semi-continuous process, in which
the rate of monomer feed was taken to be much less than the
maximum rate of polymerization, contained more uniform dis-
tribution of carboxyl groups inside the particle, and exhibited
great increase in viscosity followed by rapid decrease

with increasing pH.

The distribution of carboxyl groups in alkali-~
swellable carboxylated latex particles could be detected

by the modified conductometric titration after cleaning
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PRTHER STURIES O THE MECHANICAL DESTA“ILIFA%IOU OF UATURn. PUDDER LATEX

D. C. Blackley, National Coll:ge of Rubber Technology, The Polytechnic of
North London, Holloway, London N7 8DA.

The term "“wechanical stability" as applicd to a polymar latex denotes
the ability of the latex to resist coapulation by mechanical shearing and
turbulenze, ¢t is esserntial that latices intended for industrial application
ehould have adeguate mechanical stability, in oraer that they should be able to
withstand nuch mechanical shearine and turbulence as may be encountered during
pumping, transportation and processing. Readers of this Newsletter, and of our
puklizacions in the journals and elsewhere, will be aware of our interest in
the effects of sdded sozps, suriactants and eleclrolytes upon the mechanical
egtability of natural rubber latex (1-5). What is not generaliy knova {becouse
we have not so far published any of the results of this programme of work) is that
we are currently undertaking a detalled erxamination of the mechanical atablillity
test for matural rubber latex itself. (Hcte that it is necessary to distlnguish
between tests for the mechanical stability of matural rubber latex and tests for
the nechanical stability of synthetic rubber latices, because the two trpes of
tect ur= frequently somevhat differcnt in principle.} Our ultimats objective
in undertaking this investigation is Lo deepen understanding of the procesces
witersby a rubber latex becomrs destabilised when subjected to mevhanical
infruenzes. Although in the course of the investigation we are accunulating
considerabics information concerning the mechanical stability tect itseif, in a
sense we cre using the test procedure as a convenicnt method for effecting
mechanical destabilisation under reasonably closely controlled conditions.

In the conventiocnal high-speed-stirring tes: for assessing the mechaniral
etability of natural rubber latex, a known weight of latex of controlled solids
content and conirolled initial temperature is subjected to high-speed etirring
under closely-specified conditions of size and shape of container, geometry ol
gtirrer, speed of stirrer, ete. Stirring is contlinued until the latex begins
to coapg:late. The tire requlred for the onset of coagulation is Llaken a3z a
measure of the mechanical stability. There are several variants of this test in
existence, but they are all very similar in thelr approach to the problem of
assessing the mechanical stability of ratural rubber latex. The polnts at which ]
they differ from eazh other concern matters of detall, such as the solids content
of the latex, the nature of the aqueous solution which is used to dilute the
initial latex, and the way in which the end-point is detected.

In the first phase of the programme, a thorough invastigation has been made
of the way in which the following properties of the latex vary as the test
proreeds:

1)  teamperature

i1) degree of foaming

1i1) pH

iv) alkalinity . .

v} viscosity : -

vi) coagulum content

vii} particle-size distribution
The investipaction has so far been confined to an ammonia-preserved natural rubber
latex centrifuged concentrate which does not contain appreciable quantities of
secondary preservatives, The alkalinity of the latex is therefore due primarily
to the presence of ammoniz.

.

Index {(Contd.)

Preparation of Commercial Iron Oxide Dispersions
(D.W. Timmons, L.M. Bennetch, M.J. Cantow,
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(R. Thevenet, R.D. Rosea III, C.A. Silebi,
J."4. Vanderhoff)

Factors Affecting Stability in Continucus
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F.J. Micale, J.W. Vanderhoff)
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M.5. El-passer, J.W. Vanderhoff)
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J.HW. Vanderhoff)

Drying of Epoxy Latexes (B.I. Aremu, C.C. Ho,
¥.5. £l-xasser, J.9W. Vanderhaff)

Coating by Electrodeposition {C.C. Ho,
A. Humayun, M.S. El-Rassar, J.W. vanderhoff)

The Effect of Thickener Displacement by
Enulsifier on Dynamic Yield Stress

of Thickened Latexes (J. Lin, M.S. El-pAasserz,
J.W®. Vanderhoff)
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against mechanlcal coapulation. For thls cspect of the investipation, we are using

The terperature of the latex fulls ot firct, presusably because the initial

-q._

istex Llemperature is higier than that of Lhe ourredtadlogs. et after = tioz the
temperature beping to rise acain and eventuelly execcas the initial te=p-rature.
The latex foon: considerably durine vhe early clases of the tect, but the {oan
then collapses progressively 0s the tost prozerds.  The pH of Lthe latex falls
approximately lincarly with time of stirring, and this fall is attributable to
loss of ammonia. The vircosity of the latex riscs progressively as the test
proceeds, quile apart from any eahsnccment of vircosity which may accrue froa
The coagulua content of the lat~x increwses only clightly

entraprnent of alr.

until the end-point of th2 test appreoaches, vhen these is a sudden massive ircrease

in coupulum content.

The particle-size distribution of tie coapulun-frec part of

the latex, er determined by Coulter Countsr, pradustly hraadens as the test
proceeds. The picture which these in!tinl chaervalions give I8 of u gradual

inrrense in averspe particle size ond broadenine ol the particie-size distribution;

foilowed by catastrophic particle aggloseration as ihe end-poin:t §=+ reached. A
plousiblg hgpothesie is that the onpet of mechanical destabilisztion oscurs when
there are a fov particles of sufficient slze in the later to azslorerats rapidly
with smaller particles. Although mechanisal desiabidisation will be sidcd by the
reduction tn pH which arcompanies locs of am:oniz, this in thought to be a
comparatively minor effect,

In thz sccond phase of the programme, nn Inveetigaticn has YSeen made of the

effects of some of the loportant latex variables upcn the meckaniznl destobllisatlen
process.  These variables include initinl temperature and initial pH.

ing and eignificant obscrvation is thar, within anv one series ef experin-nts
{n.g., investigaiion of effect of (nitisl p!l), datu for variables such as fiopree
of foamlitp, visceslty and coppuium conlent ean frequently be represented by a
single "master carve™ if they arc plotied sot agoiast astual Liee of stirring

but against “reduced” time of =tirring,. that 18, ajaiest tine of stirring relative
to the time required to reach the cnd point of the test.

We are slso Investipating the destabilisation grocess for natural rebber
lutex whosze stabllity has been congiderebly enhenced hy the addition of a e=all
onount of a fatty-acid sonp, nnd alse for o nctural 1ulbe;r latex whore stabllity
has been conoiderably reduced by the addition of an inerzanie electrelyte. The
Indications nt present are that the destubilisation process follows roughly the
game coursl an that for uanodifled anlural rubber latex, ex:cpt that the tise
scale Is elther lengchenced or shortcnced according As the stability of the latex
has heen increancd or diminlshed. We are also about ‘o conmence an investigation
into the efi'ect cf the non-rubber constitvents in rotural rubber latex upen its
mechanlea) stability.
substances, vhose effect may be 2ither to stabilise or to destablilise the latex

0f particular Intercst is the effect of proteinaccous

g single batch of natural rutber imtex, portions of which have becn once, trice

and thrice sonlviluged.

It iz to be expocted that, az the nuzber of centrifugings

incroases, so the level of proteinaceous substancee im the lotex will fall, and
the latex will more nearly agproach e sozp-stabllised dispersion of polyisoprene
in water,
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The QOricin of tha Czrbonv] Content of Polyvinyl Alcoho .

In thair 1920 theory of vinyl acetate e=ulsion polymerisation
(vhich was partly presented at the Lehlgh Vinyl Acotate Eculsion Polymerisatlon
Syaesivn in Azzil and partly at the A,C.S, Syspesiun in Septeabar), Litt apd
Chang show that in conirast to the conclusions of most previous workéra
transfer to vinyl acetate =onoder is nainly to the secordary hydrogens which
is vnat night have been expected, The CH.COCOCHy radleal does not roinitiate
st is reszanzible for ithe termiratlon of®most pdlyvinyl acetate radlcals,
eqtuantly the Tolyvinyl acetate nolecules kill be expecied Lo have one
CA(CAc)CE(CAz)=CH, end group. On hydrelysis this will becoma
Aor, SE(LA)ZEfCH)=CA, %hich would be expected to isomarise easily to
B calcE 2{=0)-CH."s0 that =ast polyvinyl alcohol roleculss may bo expected
to Have' one endi-gzdup having an isolated ketone group. Unfortunately the u,v.
absorption maximun of isolated ketone groups i3 below 200 nm and consequently
13 not replily obcervable with siardard u,v, cpectrophotometers, Polyvinyl
aleanal sarples do have two u,v. absorpiion maxinae which are attributed
to =onsenz amd diere ketones, Hitherto it has not been at all clear how
these sirtciuzes arice althouzh they may be attributable to adventitious
oxitatlon dizing drying since the conjugated ketone content increases rapldly
on heating in alr, EBut the torminal katone groups would be expected to
fozate the dehyszation of adjacent residuea,

Peaction with 2:4-Z2initrophenyl hydrazine provides a possiblo method
for deterzizing the lsalated ketone concent of polyvinyl aleohel. Mr Atdul
Crani nas nuzeeoded in preparing, precipitating, and redisselving the
Z:4 dinitrorhanyl hrirazona of one sanple of polyvinyl alcohol but unfortunately
has 53 fa= pst been able to reproduce ths results having been unable to get
a pzaclipitate in later trials, Howaver the result he has obtained is
encouzaging, The sanple tesied was "Gohsenol® GH-17. The absorbance of a
0,52 % w/v salution of the rolyvinyl aleohol 2i4-dinitrophenyl hydrazone
at the raxi=us (359 g.:l) w23 0.61 in a 1 ca cell, Taking the absorptivity
to be 19 733 da”’ ol * ¢a - {the valuo for acetone dinitrophenyl hydrazono
in chlorofora at 370 na quoted by Burfield and lag, Polymer 20 (1979) 620)
this gives a conceniratlen of 3,10 x 1075 mol du~4, The intrinsic viscosity
of the sanple in water at 25 2C waa 0.8“;5 vhich using Boresnicwica'’s
calivration {J, Polyn. Sci._39 (1952) 63) for polyvinyl alecohol with a 13.%
£s1 3 acetyl content gives Fy = 1,83 x 10 whence the concentration of the
salytisn of which the aleorbance was oeasured would be 4,91 x 203 mol dm3,

Of course this eample doss have a low contont of conjuspied carbonyl groupa
and the dinitrozhenyl hyirazones of those have much hisher absorptivities

ard the nunorr-avera—s rather than the viscosity-average molecular weight
should be usei to calculate the polymer concentration. lovoertheless thia
exparizent provide rri-a facle evidence that a largs proportion of

polyvinyl alechol =aizculss do hava carbonyl emd groups, With application

of apyapriate correctlons, it chould bo possible to dovelop a colorimetrie
method of detersing the frequency of long-chain btranching in polyvinyl alcohol
in conjunction with an osmotlc deteraination of nunbar-average molsoular

weight. AModromol, Chem., Ropid Contrwn. 1, 25 = TT {1981) k! \

Effect of the Presence of Traces of Waler during the
Polymerization of Yinyl Acelate on the Propertices of
Poly(vinyt alcohol) Obtained by Hydrolysis I

Mohd. Nelmi Makmood, Rutl Abd. Ghenl, Alexunder §, Dunn®

GRADUATE RESEARCH PROGRESS REPORTS, NO. 14
July 1980

Emulsion Polymers Institute, Lehigh University
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papers are being prepared on his results. The work is being

continued by one of the graduate students.

pr. T. I. Min, Associate professor. of Chemical
Engineering, Ajou Institute of Technology, Korea is spending
a sabbatical year in our Institute. Dr. Min has good background
in the area of characterization of copolymers by thin layer
chromatography. He just started working on *Machanism of
Emulsification by Mixed Emulsifier Systems,” and will also

.contribute to the cora-shall morphology project.

our 12th Annual Short Course on =pdvances in Emulsion
FPolymerization and Latex Tachnology™ will be held at Lehigh

on June 8-12, 1981,

Polymer Colloids Group Newsletter
Contribution from The University of Connectlcut
by R. M, Fitch e

eeg N g
o at e

I have boen on sabbatical leave since the first of January at
the C.N.R.5. Centre de Recherches sur les Macromolécules in
Strasbourg, France, and shall remain here until the IUPAC-Macroe 81
meeting here in July. The "CRM" is world-renowned, of course, but
it ig not exactly a hotbed of activity in polymer colloids.
Nevertheless, 1 have been treated very kindly here, and can certainly
recommand Strasbourg as a place for a pleasant sojourn. Next door
is the Ecole d' Application des Hauts Polyméres {EAlir) at which
some emulsion polymerization is belng done under the direction of
Profs. M, Lambla and A. Banderet. Incldentally these two gentlemen,
along with K. A. Syed, published a paper in 1975 on the kinetics
of the transport of frec radicals across a planar lanterface soparating
two liguids: They used Eour combipations of water-soluble/oll-
ipnsoluble and oll-soluble/water-insoluble monomers {styrene and acry=
lamide) and inltiators (R 520 and AIBN) along with three sufface
active agcnks. Transfer Eo sﬁrfactnnt. in some cases, was found to
be an important mechanism for transport of radlcals across the
intcrface (Curopean Polymer J. 13, 263-271 (1976).

llore at the CRAM Mma2. Frangoise Candau is successfully engaged
in the formation of inverse polyacrylamide microcmulsions by the
fotoinitiated polymerization of an acrylamide monomer microooulslion.
Many others have previously attempted to do this without fmuch success
{except J. Werz et al., - also of the CRM- who polymerized soap-
like monomers: J. Polym. Sci., Part C (4} 1275 (1963)). Candaz's
gecret is that she has employed a momodisperse, amfifilic block
copolymer as the surfactant., She is to give a short communication
on this at the Gordon Conference.

There is another C.N.R,5. center at Lyon {villeurbanne}, the
Laboratoire des Mqtérisux Organiques under #lain Guyot. He and
his coworkers C. Pichot and J. Guillot are doing some excellent
work on the theory and engineering of emulaion co-polymerizatlion.
Guillot will discuss his work at the Gordon Conference algo. '
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yenogencous Hucleation Kinetics (T, Pdlmgren and T. Aoyagl)
____..———-—-— ro— Wt

inspired by the recent theoretical and experimental work of Hanasen
and Ugelstad, we have taken renewed interest in this old problem: WHa

* are encouraged by the possibility of finding experimental values for

critical parameters, cspecially the critical degree of polymerization
for Lkerogeneous nucleation (our DP ; # and U's jer) as A functlon
of monosrer, end-groups, etc, The Eﬁé&rlment is an extension of the
one employed by Watson and Fitch in which Intensity light scattering
ig used to follow particle formation and growth. A diagram of an
irproved apparatus is shown In the accompanying figurc. The
differential detection mode, suggested to us by Prof. Gerson Kegeles
of Uonn, allews one to obtain higher signal-to-noise ratlos. By L
using appropriate freaquency filters, we can have continuous photoini-~
tiation in the blus region whilst detecting only the red.

The requircecents for cextreme purity in terms of dust and reactive
contazinants mean that reproducibility has been difficult to achleve.
tavertheless we observe grecat differences in behavior as a function
of the concentration of sodium dodecyl sulfate (SDS) until the CMC
is ezcecded, when the actlvity of 5D5 becomes constant. This is
i:gnglin t:z fé?gr?i én w?ic four levels of SDS have been investligated,

bove the CM .6 x 1074 and 6. i .
feslicats runs. n 4 x 10 ; M) All curves represent

The theoretlical curve, from the IIUFT theory (Hansen-Ugelstad,
Eascd on the earlier Fitch-Tsal), represents an attempt at curve=
fitting in vhich the H-U condition A*l applies:

k_, = =
el kp"pvpajlgj for n o -

k = {k * -
3 { p"p + ktp{vp)vp“j/Ej for n 1.

The %orton equation is uscd for particle swelling by monomer, and
the radical concentration is determined from the capture kinetica.
The Rayleigh ratio, RBO' Increases with time because of particle

growth by polymerization and coagulation. The value of jcr = 53’

was chosen on the basls of some of our earlier work.

There are still too many adjustable parameters. More experiments
with other initlators, monomere and surfactants will be required
to sort things out.

Surface Analysis by 13c--nm:' (P, Tarcha}

In an earlier publication (Gajria, Tarcha and Pltch} we showed
that acrvlate latexes bearing surface sulfate and sulfornate groups
in the N form undergo autocatalyzed hydrolysis. The rates were
found to be zero order with respect to polymeric ester, and flrst
order in surface strony acid concentrations. We proposed a
rechanisn involvirg a “surface reactlon zone" in which the ester
concentraticn would remain constant over long perleds of time.

D, Bassctt had carlier cxamined a couple of our partially hydrolyzed
colloids and concluded that they wero simllar to his copolymer
latexes which were thought to have carboxylic acid-rich shells.

CONTRIBUTION TO THE POLYMER COLLOID

GROUP NEWSLETTER 14 0CT 1580

M. 5. El-Aasser, A. Klein, and J. W. vVanderhoff
Lehigh University

We have currently 26 active projects, the titles
are included in the attacked Index of our Graduate Research
Progress Reports, issue No. 14, which was published on
August 1, 1980. We have few coples left of the reports
availa£1a for distribution to the members of the Polymer
Colloid group on a first come first serve basis. However,
if any member is interested in a particular project, we

will be pleased to provide you with a copy of the progress

A S ST -

report on that project.

Two of our graduate students have just finished *
their Ph.D. theses: Daniel Durbin on "Interfacial Phencmena
Occurring in Drying Surfactant Droplets and Polymer Latex
Films; " and Shozo Nishida on “plkali-Swelling Behaviors of
éarhoxy;ated tatexes,” Dr. Durbin accepted a job with Shell
Co., Research and Development Group in Houston, Texas, and
Dr. Nishida will be returning to his company, Japan
Synthetic Co. Both will be leaving as of November 1, 1980.

Coples of the abstracts of the two theses are included.

Dr. C. C. Ho, who spent the past nine months
of his sabbatical at our Institute, will be returning back

to the Unlversity of Malaya on November 1, 1980. Dr. Ho

worked on the "Kinetics of Film Growth and £ilm Formation of

Epoxy Latexes by Cathadice tlectrodeposition Process.®™ Two

.
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Report from Vivian T. Stannecc

Chemical Engineering Department

Rorth Carolina State University
Esleigh, KC 27650

Vivian 1s pleased to say that after a considerable “lapse from grace” he
bas started up some radiatfon induced emulsion polymerization work again,
¥ith his colleague, Professor E, P, Stahel, he has rebuilt the pilot
plant flov system {see e.g., Tsal, Stahel ond Stannetr, J. Appl. Poly.
Sci. 23 2701-2710 (1979)]. Tuwo subjects, the emulsifier concentration
degendence of the rate of polyrzerizacion (with sodium lauryl sulface) of
vinyl acetate and the relative rates and other behaviour with anilonic,
nonionic and cationic exulsifiers with vinyl acetate are under study.

* Prelizinary resules show a 0.41 # 0.2 order with emulsifier in good
* mgreezent vith the lirerature but less than the earlier resules (19692}

for the sa=me author. The rates were in the order anionic) monionic > cationie
ezulsifiers. Since highly stable cacdonic latices can be abtained using
radiation initiation, this subject will be studied in more detail.

Fuo chapters have been uritten<since the last report. 1. “Radiation Induced
Ezulsion Polycerization" by V. Stannett for the book "Emulsion Polymerizatioa”
edfted by Dr. Irla Pilroa, Academic Press. 2. "The Radiation Induced
Esulsion Poly=erizaticn of Vinyl Acecate® by V. Stannett, R. R. Challa,

J. H. Drev and E. P. Stahel for the book "Emulsion Polymerization of Vimyl
Acetate™ edited by Mohaped 5. El Asser and John W. Vanderhoff, Applied
Science Publishers, Ltd. .

T aa afraid they are too bulky to send out buc if anyons is especially
interested and it 1s legal, I will be glad to send them a copy!
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Contributed by Dr F, L. Saunders

MORPHOLOGY AND PROPERTIES OF TWO-STAGE LATEX PARTICLES

sy Raed
Do Ik Lee ET L N
Designed Latexes & Resins
pow Chemical U.S.A.
Midland, Michigan 48640
U.S5.A.

ABSTRACT

The morphology of two-stage (styrene/styrene-butadiengl

latex patticles was studied as a function of stage ratio

{polymer phase ratio), molecular weight, S/B copolymer

composition, polymerization sequence, and polynerization
conditions, using electron microscopy with the osmiun
tetraoxide staining method. Their film-forming, thermal,
and mechanical properties were evaluated and cempared with
those of their corrcsponding homogencous and blended

{polystyrenc and $/B) latexes. The morshological
featurcs were mainly structures resulting from phase

geparation rather than the core-shell morghology expected

from surface polymerization with no interpenetration.
pepending on the molecular weights of the polymers involved,
the sccond-stage polymer phasc-separated either as micro-

domnins within the first-stage polyrer particles or

complctely from the first-stage polymer phase. The ninimun
film formation tempcrature of two-stage latexes was found

to be more affected by the econtinuous polymer phase in the
particles than the pelymcr phase ratio, unlike that of blend
latexes. Two or more glass trangition temperatures {Tg)

wore observed by DTA. Intermediate Tg's betweed those of 5/B
copolymers and polystyrene were shown by those twb=stage late
particles composed of either small size microdomain phases
or two continuous phases. The mechanical properties of

two-stage latexes wWere gimilar to those of their corresponding
blends, but their efficiency of reinforcement was much greater

than that of the blends.

A presentation based on this vork vas given at the 2nd Japan-Xoreas Joint
Symposiua on Polymer Science and Technology held at Kyoto, Japan,
October 20-22, 1980.
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in recent years, our research has been very heavily concerned with
a natural polyner, coal, and the interaction with the very compl{cated
systen which does include polymerfc materials and to which we add other
polymeric materials amongst other chemical reagents. The second system
is either do. 6 fuel oil or a variety of other oils of various molecular
weight and composition. The principal thrust of our work has been in
the development of stabilizers for mixtures of coal and oil as fuels for
electric power generation but more recently we have been drawn into
studies of highly loaded slurries of coal and water for the same purpose.
A nunber of ideas growing out of this work have considerable carry-over
to systems of interest to the polymer colloid group. 1 hope to be able
to give some fnsight into this at the upceming Gordon Conference on Polymer
Colloids. Below are 1isted two papers (1,2} that were presented at the
ACS Meeting in Atlantz and two papers (3,4) that were presented at the
Third Interpational Conference on Coal-0f) Mixture Combustion Technoloay
held recently in Orlando. The titles of these papers give some insight
into the fruits of our efforts,

1. R, L. Rowell and B. J. Marlow, "The Intrinsic Specific
Yolure of Pulverized Coal Particles®, Abstracts, 1BIst ACS
Meeting, Atlanta, March, 1981,

2. S. R, Vasconcellos and R, L. Rowell » "Hicroclectrophoretic
Investigation of the Influence of Surfactant Structure an
the Zeta Potential of Dispersions of Powdered Coal in n-

Heptane and Banzene®, Abstracts, 18)st ACS Heeting, Atlanta,
March, 1981.

3. B. J. Narlow and R, L. Rowell, "Stabil{ity and Rheology of
Coal-0i1 Mixtures and Coal-Water Mixtures*, Third Interpatfonal .
gyngi:?s:u? o?ggtlnl-ml Hixture Combustion, Orlande, Florida, .

pr =y »

4. R. L. Rowell, J, J. Kosman, 5, K. Batra and T. Tsaf, "Stabili-
zation of Coal-0i) Mixtures by Chemical Addi tives", Third

International Symposium on Coal-0i1 Mixture Combustion, Orlando,
florida, April 1-3, 1981,

R. L. Rowell

Prafessor of Chemistry
Pepartment of Chemistry
University of Massachusetts
Amherst, MA 01003 USA

(413) 545-0247

19 -

13(:-mm: was chosen as a means of exploring this further and

'to sae whether a "core-shell® structure was being formed by the hyd-

rolytic process. The technique allows one not only to determine
relative quantities of various pendant groups and the nature of thelr
closest neighbors, but also to gain informatlion concerning segmental
mobilities. We have used polymethyl acrylate (PMA} in all of these
experiments. It is rubbery at room temperature, but the reorienta-
tional motions are slow compared to the nmr relaxation times. Thus

a 13c nucleus feels the effects of local magnetic fields in all
directions, so that the pecak 15 so broad that it is indistinguishable
from background noise. As hydrolysis proceeds the polymer becomes
more hydrofilic, and the chaln segments move in a faster, solution~
like manncr. The local magnetic ficlds become time-averaged, and

the “c peak narrows and rises above the noise.

We obzerve a rudimentary hump at around 178 ppm (corresponding
to carbonyl carbon) after 13fhydrolysis, indicating a certain degree
of solvation of the particle, whether on the surface or uniform is
not kpown. The -COOH and -COOCH, carbens are unrescolved until

ca. 20% hydrolysis has taken place. If rcactlon from the surface
inwards were occurring, this would represent the hydrolysis of

very many "monolayers® of polymer, each of which should be highly
solvated. In such a case one would expcet the peaks to be relatively
sharp and well resolved even at low extents of rcaction.

A good spectrum i1s shown 4in the accompanying Eigurg, corresponding
to 32% hydrelysis of the PMA partlcles, Only 1.5 - 3.0% of the
carboxyl groups arc found as soluble polymer in the serum. The
obscrved effects are exhibited by polymer attached to the particles.
The kinctics are shown in the attached figurc: the overall rate of
the autocatalyzed hydrolysls remains zero order at 90°C for at least
6 1/2 weeks at which time it is 657 hydrolyzed. The peak arecas
{normalized to an internal standard) for ester and carboxyl groups
change with time in a manner again suggesting that hydrolysls does
not occur in a thin shell zone. 1In that case one would expect the
amount of estexr to be relatively small and constant with time.

Our tentative conclusion 18 that the reactlon zone constitutes
considerably more than a thin shell, i.c. water and protons penetrate
rather freely into unhydrolyzed, rubbery PMA. Some of the polymer
(near the surface?) becomes highly swollen and plasticized by water
only after ca. 15 - 20% hydrolysis. The kinetics remain zero order

for extremely long periods of time, after a brief initial period
of rapld reaction.
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THE UNIVERSITY OF ARKAOH
INSTITUTE OF POLYMER SCIENCE -

Polymer Colloid Group Newsletter
Contribution from University
of ron © 5 MY %d

Reported by I, Piirma

Our latest investigations have concentrated in a field
which one could summarize as: Surfactant effects on the
kinetics of emulsion polymerization, Following the unusual
results obtained with a non-ionic emulsifier Emulphogene
BC-B840 ({reported at the Las Vegas Emulsion Polymerization
Symposium) we are doing some follow-up work with other
chemically similar surfactants.

Mnother group of surfactants under study are polymeric
in nature, chemically either random copolymers, graft
copolymers or block polymers. It is too early to report
anything on the results, since they are rather inconclusive.

A third phase of this study includes polymerizable sur-
factants, i.e. surface active materials with vinyl endgroups.
These materials are, of course, expected to behave like co-
monomers andlprovlde stability to the latex.

also

A note of interest to all:

The book "Cmulsion Polymerization" to be published by
Acoademic Press, Inc, is ready for typesetting. It contains
12 chapters with contributions by our colleagues: Blackley,
Dunn, Force, Hamielec, Hansen, Napper, Nomuyra, Ottewill,
Pochlein, Stannett, Ugelatad, Yeliscyeva and including some
co-authors. A l3th chapter was planned, but Dr. Vanderhoff
has go far not finished the writing of it.
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] particles “p versus muamber of resi-
; dence times for a single CSTR where

o = 3600 secs, [I] = .01 mole/L.,
[S] = .01 mole/L

points por polyner molecule By and avere
age particle diaseter Pp versus nuaber
of residence times for s single CSTR
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Flgure Ja: Conversion and number of Flpure 3b; Average number of branch
particics "p varsus number of resi- points Pn and number average particle
dence times for the new configuration diameter D versus nusber of residence
where o) = 300 secs., o3 = 3600 secs,, tines for ghe new configuration where
split = ,2, and [I] = .005 wolefL., o = 300 secs., e = 3600 secs., split
[S] = .0075 mole/L in the product. a ,2, and [1I]) = .005 mole/L, [S] = .0075
L : »ole/L in the product, o s

s s RINETICS OF THE DIFFUSION OF SMALL MOLECULES ACRDSS POLYMER MONOLAYERS
‘. shu-jan Liang and Robert M. Fitch, Dept. of Chemistry/lnstitule of
iuatetials Sclence, The Univ. of Connecticut, U, 136, Storcs CT 06268, USA

' A now method for following the diffusion kinetics of small molecules
'{nto polymors and liquids involves measurcment of the time-dependence of o
.the angular light scattering intemsity exhibited by a monodisperse collol
during swelling by the diffusant. The colloidal particles may be cnwprisci
of glassy or rubbery pclymer or of a liguld. The experiments are canducted
at constant external diffusant activity. Charncteristically, after the first
few minutes the diffusion rate becomes dependent upon the “surface barc-
.. rler", l.e. the concentration gradient at the interface. When polymers
arc ndsorbed at the interface the diffusion is retarded to an extent which
apparently depends upon the chain conformations and the magnitude of
polymer-dlfEusant interactions. Slow changes over periodsof several days
in conformations in the surface polymer have thus been observed. Conpa-
rieon of these light scatterlng results have been made with those obtained
e by ultracentrifugation and guasi-elastic light scattering.
1 (See atlached ?ﬂjures)
)
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L CIEMICAL REACTIONS AT THE INTERFACE IN POLYSTYREWE COLLOIDS, R.M. Fitech
Uept. of Chemistry, The Univ. of Connectlcut, Storrs, CT. DG268, USA
and Prakash K. Mallya, Polysar Corp., Sarnla, Ontarlo, Canada.

s . Folymer colloids bearing chemically functional grecups at the surface
' {of the particles may act as heterogencous catalysts or as chemical
' reagents. They have the advantages of high specific surface area, spheri=

'.' city of the particles, extremely narrow particle slze distributions and

a high degrec of control In their synthesis : glassy or rubbery polymer
particles may be formed with -COOH, -S50,H, -050,0, -ON, or =NR_ "X groups
at various average surface spaclngs. An”example-of hcterogeneaas catalysis
will be given in which the hydrolysls of sucrose is studled in the pre-
sence of polystyrenc collelds kearing surface sulfenate and hydroxyl
groups. The second otder rate constants are on the order of S0 times
higher than those found for the same reaction catalyzed by chemically
identical, but physically different lon-exchange resin particles ; they

. were up to 79% greater than the sulfuric-acid catalyzed ratc constants.

- The presence of sucface -QH groups had no effect on the rates. It appears

that although it is the H  counterieons which act as the princlpal cata-

lyst, participation by surface -S0, groups is also involved. Other
rgurface reactions will also be disdussed.
[
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COLLOTD RESEARCH AT McMASTER UNIVERSITY - RECEWT DEVELOPMENTS.

1) Continuous Emuleion Polymerization of Vinyl Acetats

A dynemic nodal for molecular weight and brenching de=
velopaent in the continuous emulsicn polysarization of vinyl
acetate has been developed. It has been used to design & con-
tinuous reactor train for the productiom of poly(vinyl accﬁtl)
1atices which can operate with minizsl oscillations. Figuras i..
2 and 3 1llustrate the inmproved stability cus can obtain with
the use of wplit flow and s small prereactor for particle nucls-

- atien.

The work reported harein was dous in collaboration with Dz, J.Y.
MscCragor aod Mr. M. Pollock, McMaster Univareity.

(Contributicn to Polymer Colloids Group Navslstter, from Dr. A.E.
Bamialec, Departuent of Chemical Enginsering, HeHaater Undversity,
Hasilton, Outsrio, Canada), e
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Robertson and T.C.M. ven de Ven

8.0, Hascn, A.A.
Tustituts of Canade

Pulp snd Paper Research

sed
Depsrtuent of Chesistry, HeGill University

The folloving sre abstracts of some recently completed wotrkl

teansiants in spheroidal suspensicns.

1. Rfheo-optical
October 1980)

{a thesis by ¢.H. Cerda,
Tha behavior of bimodal suspensicns of cblats spheroids under~

going siople shearing flow has been described by snalysing the [requency

spectrs of orientation-dependent nacroscopic properties. In particular,
the frequency spectra of thec-optical transients in turbidity snd angular
1ight scattering obtained experimentslly from mono= and bimedal suspensions
of human and frog erythrocytes shoved peake corresponding te the doninent :
frequencies of the particles io the flow. The method con, in Frlucipll. 1?

e applied to wultinodal dispereions to obtain informatica en peatticle

gecoetTy.
The effects of high polydispersity on the theo-optical transients

The tipe-dependent behavior of

of sheared suspenslons have been studied.

such systems 1is neither deternined by the pericd of votstion dafined by the
mean axis ratio mor by the wean period of rotation smongst pacticles, but
by the most probable period of rotstiom {t.e. the value corzesponding to
the maximm in the distributicn of paricds of rotations). Rheo-opticsl
transieats in polydisperss kaolin (clay) suspensions have baen experioentally
obtained. Eere the cscillaticns, in contrast to the slightly polydisperea
suspensions studied previcusly, ats highly dn-?od. Trequansy tpce:ti
cbtsined from thase expsriments beve pesks near /T, vheve T, 1a the most

probabla period in the sasesbls.

O
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1(q} vs Q fof & poly-
Jeuterostyrene latex
¢ {0.12) in 1002 120

Pigurs Nt

Ohservacions made in 907 D30 werc interpretahle in tr

of hydropenated materinl, since the particle was

conditions, 1hc Jimcnsions ohtaincd for
plioton correlation spectroscopy. It iv possible
spatial extension and contains a very

it needs to be vepeated with lenger count times.

interaction betveen Mdrarbed Layers of TVA
T poly-doulorostyrene

. eoncentrated to 10% latex by vdume using osmotic
diatysis bag.

wavelength 313,78 R is shown in Fig.d.
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Flgure 13

the thitkness ol the &
order as the value obtaincd {er the apparent thickness ol the o

nigh percentago of solvent.
womands good counting statistics and nlthough the jultlal phlectiven vere

Tatcx vith an adsorbed 1
At this cenccatration the system formed a
ohuaincd using DI with a sampleletector distance of 2.53 w aml
1t is clear th,
contTasted out

tha adaorbod layer is

. | Vigers N

.
MNecioonaveas
N Y |
[] w
190

poly-Jcuterostyrcne latex

that the

/1 apainst T MO0 for

ms of n seatlering shell
virtually centrasted vut under these
fell were of the saoe
isarbed layer by
adsovhed layer has a largef
This cxperiment
achioved,

ayer of TVA in 90T Dyl w3s

comprossion of the latex in a

stifl pel.

of adsorbed TVA wolccules.

styrane = TVA systen

(102 latex).
ebtained in 0T 1,0,

The spuet TUm

an inrident keam of
at strnctural pecks are nrcseM
these must correspand Le
n st
fess solvated and

Interacting polydevtere=

The cxperiments were success
noutron scattering cxperiments on

ful in cstoblishing the toasibility of cacrying out

this typc of systca.

Nguever, SOMC

time was lost

due to wmalfunctioning
oxperiments need leng

of the alr conditioning un
eounting times to

obtaln good

it and it is clear that the
scatiotics.
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Tecory

From these dn.l—.n‘sm) as a function of Q can be obtained [or particles interacting
under various conditions ranging, from long range electrostatic jnreractions (suft
sphere) Lo short ramge steric intoractions (hard spherc). Using various models for

thy tnteraction computer simulation can be used to obtain 5(Q) values for comparisnn
» < uperimental data.

Conclusion

g Small angle meutron scattering shows considorable promise as a means of cbtaining
.?[omtinn about the modes“of interaction between particles in concentroted colloidal
Sisporsions. '

2. Adsorption of Polymeric Molecules on Polydeuterostyrens lLatices

it adagLinon
Tn previous work the adsorption of a dewicrated surface active agent (sodium

didccannate} on e polvstyrene latex particles hos heen examined in some detail (1)
uiing the contra~t variation technique. 1t was of considerable interest to extend Lhis
rerk to exazineg the adserption of water soluble polymers on to the surface of a latex

it Jele.  Hovever, sinee Fully deuterated pelymers arc not readily available whereas
wwiies PO=Styrenc 33 eelatively inexpensive, it was decided to reverse the procedure and
st -tlydeuccrostyrene latices in combination with a hydrogenated water soluble polyrer,
A4 po.o—vinylaleohol - pely-vinylacotate copolymer (FVA), The larter material had been

L in previous stwlbics on Jdivect measurements of interaction between macroscopic
ovlooer coated surfaces (2).

tn the present work the objectives were:=

1) in characterize Lhe poly=deuterostyrene bntex

% i casmine Lise adsorption of PVA on a poly-deuterestyrene latex by the contrast
variation technique

] 1o concuntrate Lhe latex particlcs with adsorbed layers of PVA to a high volume
fraction so that interaction occurred between the adsorbed layers.

e - Ivmdeaterasiveene lates

“hic preparating of a poly=dcuterostyrene lacex (JG5) containing particles with o
cere parrou distribmtion of sizes was successfully aceomplished using previously
wews Luped methods €3).  Examination of this latex using D11, with a sample-deteclor
vistance of 16.5 m, anil an incident wavelength of 7.0 A gave the spectra shoum in
®in.1 alter substitution of backpreund and correction for detector cificicencies.
Miere data. «hich were obtained with the latex in Ha0, alter computer fitting gave a
aarti-1e diartter of 1h.) an. This compared with a value of 19.3 nm (Z-average)
obtained hy ploton covrclation sportroscopy.

1 scrivs of contrast variation cxperiments with this latex gave the plot of I
4niiast D0 shown in Fip.2. Frum this plot it can be scen that the contrast match
puini of a poiydeuterostyrene latex is close to 1002 Dz9.

Jodc milewterestyrene latex ¢ an Mleorhed Layer ol PVA -

Ixperimends Wete carricd out wsing a 16 latex containing 1.2 mg cm Y of VA, A
con-vntration range which it was antieipated [rom the liLerature would correspond to '
renclayer of MWA on the partieles (4). Pholon correlation measurcments carricd out
on this sample fave a hvdrodynamic diameter of 59 nm thus providing strenp evidence
ihat the spatial cxtension of the U'VA molecule from the surface was of the order of 20 m

S.A.H.5. exprriments under variable contrast conditions pave tha folloving resulias
4% in INOZ M10 the particle diamcter obtained was close to that of the hase particle.
Tnis was ancicipated since the cohercnt scattering length of the PVA molecule was close

bie Shqgs ¥ by gerrger

Tinally, the influence of the rotary Brownian motion on the
rheo-optical transients of sheared spheroldal suspensions fs considered
by using simulation procedures such a8 those exployed previocusly to
analyze theological properties and memory loss. The rotary Brownian
aotion Induced two effects: damping of oscillations and & shift in the
extrene of the oscillations regulting in vaviation in the apparent mean
poriod of rotation, Expariments with humap erythrocytes at low Bremner
punber confirmed such behavior. Also a system with strong rotary Brovniaa
moticn was obeerved for which the rheo-optical transiente showed nonctenie
changes.

The observations made in this work centribute to & better under-

standing of the tranaient rheo-oprical properties of flowing suspenaions.

2. Deposition of Brovnian particles onto eylindrical collectors.
(by 2. Adsmczyk and T.G.M. van de Ven, submitted for publication).

A theoretical anslysis is presented enmabling prediction of

particle deposition rates from 8 dilyte suspensicns of Brownian parvticles
flowing pest an isolated eylindrical collector as well as through a fibrous
filter. Complete transport equations, taking rigorously into account

apecific surface interscticns {dispersion and double-layer forces) snd
external forces {gravity and electrostatic), were solved numerically for a
variety of conditions charscteristic for suspensions and aerosols. From

these solutions the dimensionlsss mass transfer pusber (depositicn rate) is |
predicted as a function of dimensionless paraseters {ptroduced, character-

izing the flow intensity and the collofdal apd external force fields. The - |

< payrgins AR 1 5 e R - e
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- mumerical calcualtions predict an sppreciable increase im the deposition

Tate, up to an order of magnitude, when strong sttractive double-layer
forces are actiog between the particle snd ths collector surface.

This effect is especially well proncunced in the region near the forverd
stagnation point and fer lerger particles (= 1 u vhen the Péclst mmber
Te > 1),
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Figure 3

Inn~exchanged polystyrens
latices at low cleetrolyts
concentrations and velums
fracticns of =
a) 0:11; b)) 0.0

e) 0.215 d) 0.24.
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""" Pigure &
""" Ry Schematic dingram of 8
N nicrocmulsion droplet
L]
O Hossamt
) : O— Oleaty
-L R

Hore concentrated systems of the same type of microcoulsion sliowed evidence of
steong interaction ond pave a peonounced peak (S{Q)) whose intenslty and position
+, depended on the voluma fraction of water in the system. A typleal exampie Is shove

. . .. - in ﬂ.uura 5.
LAt [ haded 1)
- ...... ..
- nlt...cﬂ". * Fipure §
*e 1In Y(Q) apgainse Q for a
§ - . toluene-olente-hexanol 0,0
. - . . alervemilalon, Volume [ractien
: . . of D20 = 0.2].
L] b 5
L 4 .
an 1 (] L
- [ L]

ot
Theea data wers obtalned on DV7 using at sawple-deotectnr distaner of 1.4l m
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; . ¢ (K] - POLYMER COLLOIDS AT SYDNEY UNIVERSITY 9 FEB Reed
'
: - Reporter: D. H. Napper
i . FR Jﬂhﬂh Kinetics of Emulsion Polymerization
s' \ s °°o° L
| j ’ g 2. % % - We have continued our studies on the seeded emulsion
.f . ﬂ%e polymerization of styrene in order to establish the role
5 .{ R Lol °°°°°o - F of re-entry of free radicals in these systems. It is
g .'; | possible by using relatively small particle sizes to
—. 1 Y i increase the importance of exit processes. By varying the
'; iy ' n:s : e number of seed particles in the system, the role of re-entry
oL q =0l - be. studied. The results appear to be guite conclusive
'} \\‘h‘ that complete re-entry of free radicals does not occur with
: - ._‘.:;.. - - styrene. In some syatems, the results suggest that the
Saure | ] Eipure 2 cross-termination of exited free radicals with free radicals
ctabilioed by TS ohatas in deserens Laggs at a sutone Teantion af oot Te® generated in the aquecus phase via the initistior im ainost
oL various core volume fractionsi- i 107 m! dm ? sodium chlucide solution, complete. This is in accord with the known rapidity of
1) 0.01; b) 0.20; &) 0.25; d) 0.323 :

g1 heterotermination reactions compared with homotermination
d L] 18D,

reactions. 1In other systems, however, both re-entry and

heterotermination in the agqueous phase_ appear to cccur.

Polymerization of Miniemulsions

1n this type of system addition of ion-exchanpe resin te_the system lowers the
lectralyte concentration te a very low value (v 10 * acl du 7} and the strong

We have performed kinetic studies on emulsions of the type
:ecirostatic repulsion between the particles cauvses t

droplet
he particles to fom into an developed by Ugelstad and co-workers that display P
srdercd array which behaves as a Bragg diffracting lattice, This is illusteated in ..

sigure 3,

polymerization. We have confirmed that, under suitable

Tiwse results were obtained on DIl using o sample detector distance of 11,53 & and ditions, their conclusion that the locus of polymerization
% incident weuston beam of vavelengeh of 4.90 8. Rowules over a wore extembed vange el '

of Q were obtained on DY,

is primarily the droplets, is correct. The radical capture
Hate of this type on such concentrated colleidal dispersions would be quite

izpossible to obtain by any other technique.
Ticrocrulsions I

less than the corresponding value for particles, leading to
helore commencing the study of interactions betueen microesulsion droplets of water ization compared’
1a toluene stabilised by sodium oleate and hexanol, preliminacy scudies were carried out - a significant reduction in the rate of polymeriza
0 the structurc of the microcmulsions by examining the small angle scattering of the
-rsteas made with D20 and then with D-tolucne. These studics confirmed that the
~tructure of the microemulsion droplet was that showm in Pigure &,

efficiency by droplets, howaver, appears to be significantly

-

R S i S i



= im . 1 Lo smm bs e atn . e 8 & [ - A
. — eI e l

~ 25"
- 2

Heutron Scattering Studies on Polyner Latices

J.W, Goodwin and R.H, Ottevwill

with seeded systems. This may well be associated with ‘ University of Bristol

the different extents of solvation of the hydrophobic {13 qcr wed
tail in the two cases, making replacement of a surfactant =~ I+ Interactions in Concentrsted Dispersions .
molecule in the droplet by an oligoaeric !m' radical more _. .
q mt et ion
difficult. = "{he Bavi. ni= of the vork uas to obtain a Jdecper understanding of the types of

int. s worLioms whice are responsibic for the stohility of colloidal dispersions, namely:=
i+ eleclrnglatic interactions between charped poarticles (repulsive),
! il% van dee Yaals Jdispersive interactions {attractive),
:iiy terir interactions. usually srising from macromclecules adsorbed or grafted onte -
aurfaces (repalsive).
Yowr Lasic types of systems have buecn examined:—

| ws  palveer latiees, with a poly nethylmethacrylate cove (PIPIAY) and o grafted
: wabilising laver of poly-12-hydroxystearic acid (PUS) in dedecane = interaction by

4 steeic muchanizm,

w) wivstyrene latices, with chnrped particles in an aquoous cuvironment et very lov
3350 o sacentratlone = interaction by an clectrostatic mechanism,

ot rolesiyrene latiees, with an adserbod layer of polyvinylalechol in an aqueous
unviromment = interaction by a steric wechanisn, :

& mdcroeralsion: ef water in tolueae and dadecone, stabilised by a wized sdsorbent
wayr v of oludoe Lons awd hexanol.

N tie anteraction rode the intenvity of scattering I(Q) is given by,

e 2 . . 1{Q) = Const. ¢ P(Q) . 5(Q)
i q wi. ) v tho partiele seattueing [actor, S(0) = the structure Cactor amd & = the
. . "we feacvion, Ay exanination at low volume Eractions for the latex particles gives

ot rm ool V() und since ¢ 5 knuwn then,

i : : . . 1M
. s Const. ¢ . (R

foralta .
- b e
. i Fipure | ahes: the cesnlts obtaincd on a MBA latex in dudecane, vith a mean

) parele eore diancter of 65 mm, at a scrics of volume Eractions. These dats were
Senned wning DI st a sample-detector dintance of 10.53 im using an incident beam
of =ovelensth 2,80 8. Tigure 1a was obtained uzing a very dilute Jatux 1§ = 0.05| sn
L the 1atew was in A won-interactive situvation. Figures 1b to 1 were obtained ovet
vt valome Fraction range 0.20 o 0,4% AL 0,20 an 5() clfcvet can be cleorly scen
aiid wo Lhe volume fraction incecases the 5(Q) pcok becomes domimant.

(3

ol vevne laiess

hese caperiments were carried out using a latex with a number average paiticle
_ liam et of 440 & as determingd by clectron micrascopy. Figure 2 shows the plot of

M t n 172) apafnat N obeained with this latex at a volumse (raction of 0,01 in 107 ? wol dn ?
s A ndipn chivride solution. Thase conditlons were utilised in ordor to obtain the.form
A 1N for this latex. A Coinier analvais of the data uslng 4 eonputer (ittine
o ' - procedure gave & mman particle dismster of 330 vl
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