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Details of the 5th 'Polymer Colloids' Gordon Research Conference together
with the Application Form (which should be photocopied to enable it to be
submitted in duplicate) appear within. The 1985 Anmual Business Meeting will be
held during this Conference.

The programme for the Plastic and Rubber Institute's 'Polymer Iatex IT'
also appears within. David Bladldey is 2 member of the Organising Cormittee.
The PRI preprints extended abstracts of the papers to be presented at its
Conferences and copies of the preprint book can be cbtained from the Institute after

the Confeience from the PRI Publications Department, 11 Hobart Place, London SW1W OHL,
at £22 (including postage).

The 16th Anmual Short Course on 'Advances in Emlsion Polymerization and
latex Technology' will be held at Lehigh University 3 - 7 June, 1985 (Information
from Mohammed El-Aasser). The 8th Buropean Short Course will be at Davos,
Switzerland 19-25 August, 1985 (Information from Gary Poehlein).

The 30th IUPAC International Symposium on Macromolecules will be held in
The Hague, Holland August 18-23, 1985. Emlsion polymerisation is not covered
but there are sections on Water-Soluble Polymers and Polymers at Interfaces (including
polymer sdsorption). Information from QLT Convention Services, Keizersgracht 792,
1017 EC Amsterdam, Hollard.

The 30th IUPAC Congress in Manchester, 9-13 September 1985 excludes
polymers but includes colloids having a two-day symposium on 'Micellar Systems'
with which Ron Ottewill has been mich concerned. Information from Dr J.F.Gibson,
Royal Society of Chemistry, Purlington House, Iondon W1V OBN.

Apart from scheduling a further symposium (for which the chairman has yet to
be nominated) on emlsion polymerization for the A.C.S. Spring Meeting in New York
* in 1986 (April 6 -11), the Division of Polymeric Materials: Science and
Engineering has a symposium on 'The Assessment of Particle Size Distributions!'
co-sponsored by the Division of Colloid and Surface Chemistry arranged for the
1985 Pall meeting at Chicago (September 8 - 13): the deadline for submission
of papers for the latter meeting has just past, however. Abstracts (4 copie s)

for Spring 1986 meeting are due by 15 October and preprint copy by November 15, 1985.
In absence of other information inquiries should be directed to the Division
Chairman Dr R.A.Dickie, Scientific Research lLaboratories, Ford Motor Co.,

Box 2055, 20000 Rotunda Drive, Dearborn, Michigan 4812].

Members should have received (and answered) a circular from Mohammed Bl-Aasser
about the 1986 Anmal Meeting which will be at the Johnson Foundation's Wingspread
Conference Centre, Racine, Wisconsin June 30 - July 4, 1986. Any member who has
not received this letter should let Mohammed know.

The 59th Colloid and Surface Science Symposium at Clarkson University,
June 24-28, 1985 doubles as the 5th International Conference on Surface and
Colloid Seience. It has a massive programme with 708 Contributed Papers by
614 speakers arranged in up to 9 simultaneous symposia. Although Healy, Rowell and
Iyklema seem to be the only members of the Group involved several of the
symposia e.g. Colloidal Optics (6 sessions) including papers on light scattering,
Colloidal Behaviour in Non-aqueous systems (3 sessions), Microemlsions (4 sessions),
Flocculation (6 sessions), Mixed Surfactants (4 sessions), Micelles (3 sessions),
and Digpersions (5 sessions) look likely to contain items of interest. Information
from B. Rosenthal, Clarkson University, Potsdam, NY 13676 ((315)-268 4437).
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The proceedings of the lst Symposium an Polymer Colloids of the :?J

American Institute of Chemical Engineers, held at Houston, Texas
in March, 1983 has been published under the editorship of Mohammdd
El-Aasser in a single issue of the Journal of Dispersion Science
and Technology 5 (1984) Mos. 3 & 4.° The publishers are Parcel
Dekker, 270 Madison Avenue, MNew York, NY 10076, U.5.A, Abstracts
of the contents listed below are appearing in Chemical Abstracts
102 (1985) Nos, 12, 14 etc,

J.u,¥anderhoff, M,5,El-Aasser, F,J,Micale, E,D.5udaol, C.Wk.Tseng,
A,5ilwanowicz, D.M.Kornfeld & F.A,.Vicente

"preparation of large particle size monodisperse latexes in spacs
polymerisation kinetics and process development™

H.-C. Lee & G.W,Poehlein "Emulsion polymerisation in a seed-fed
Continuous Stirred Tank Reactor"

w,Y.Chiu, M,-C,Tsai, & C.Chin "Particle size distribution in
continuous emulsion polymerisation with free radical desorption"

C.I.kao, D.I.Lee, & E.F.Stevens, "Kinetic studies of seeded
emulsion polymerization of styreme under batch and continuous
monomer addition conditions"

T.Makgawinata, M,5.El-Aasser, A.Klein, & J.W.Vanderhoff "Kinetic
studies of semi-batch emulsion copolymerisation of 80:20 vinyl
acetate-butyl acetata®

J.u,vanderhoff, F,¥.DiStefano, M,5,El1-Aasser, R.0'Leary, D.M.Shaffer
& D.L.Viscoli "Inverse emulsion polymerisation of acrylamide:
polymerization kinetics and process development"

£.J.mcDonald "Characterization of an acrylamide modified ethyl
acrylate latex by Carbon-13 NMR spectroscopy”

B.Emelie, C,Pichot, & J,Guillot "Control of surface and structural

properties in (Methyl Methacrylate-Butyl Acrylate) emulsion terpolymers"

A.T.Ranka, M,5.El-Aasser, & J.W,Yanderhoff "The influence of
collpidal stability on Critical Pigment VYolume Concentration (crvC)n

S.M,Ahmed "Effect of agitatiom and the nature of the protective
colloid on particle size during suspension polymerisation®

D.C.Sundberg "Grafting of styrene on to polybutadiene latices in
batch and semi-continuous reactions"

B.Rocchetti, J,Guillot, & A.Guyot "Structure-property relationship
in Acrylonitrile/Acrylate emulsion copolymers!

'POIYMER COLIOIDS' ¥dited by R, Buseall, T. Corner, & J. F. Stageman

€19

This is a book recently (1985) published by Elsevier Applied Science Fublishers,
Iondon at £38. pp. 324 + xii. JSBN 0-85334-512-8.

Titles and authors of chapter are:

1.
2.
Se

4.
5.
6.

7.
8.

Types of Polymerisation by the late M.W.Thompson (ICI Paints Pivision, Slough)
Mechanisms and Kinetice of Emulsion Polymerisation by G.W.Pochlein (Georgie Tech.)
Adsorption from Solution. T - Low Molecular Weight Ionic Adsorbates
by R.0.James (Bastman Kodak, Rochester N.Y.)
Adgorption from Solution. IT - Macromolecular Adsorbates
by Th.P.Tadros (Plant Protection Division, ICI, Brncknull)
The Stability of Polymer Iatices by R. Buscall # R.H.Ottewill {ICI Corporate
Bioacience and Colloid Iaboratory, Runcorn and University of Bristol
Hheology of Polymer Colloids by I.M.Krieger (Case Western Reserve University)
Matural and Synthetic Rubber Latices by D.C.Blackley {Iondon Sehool of Polymer Tec
Colloidal Aspects of Poly{vinyl chloride) Production Processes.
by D.G.Range (ICI Petrochemicals and Flastics Division, Wilton)

The first chapter is particularly valuable in its later section becausc it

gontains a review of many patents {mostly from ICI} which is not available
€ laewhere.

Proceedings of the Iyon ‘Bmleion Copolymerisation and Copolymers' Symposium 1984

The papers presented have now been printed from camera-ready ccpy in

double volume Supplemsnt (no. 10/11) of 'Die Makromolekulare Chemie'. The
bound volume will be sent post free if a remittance is sent with the order
at DM 128 from Hithig & Wepf Verlag, Postfach 102869, D-8900 Heidelberg 1,
West Germany or at U.S, # 40 from Mithig & Wepf, Room 227, 611 Broadway,
New York, N.Y. 10012, U.S.A.



PLASTICS and RUBBER INSTITUIZ CONFERENCE at the S( IENIIFIC SOCIETIES' LECIURE 'iHEATRE,

Savile Row, London W 1.

Provisional programme

Tuesday 21 May 1985
0900 Registration
0930 Session A

1 Factors determining the breadth of particle size distributions obtained in the emulsion

polymerization of styrene
A S Dunn, S A Hassan (UMIST)

1000 2 Carboxylation and structure of latex particles with different monomer compositions
D Rahlwes, H G Vogt, D Kranz (Bayer AG, FR Germany)

1030 Coffee

1100 3 Kinetics of the surfactant-free emulsion polymertzation of styrene
M C Wilkinson {Cehmical Defence Establishment)

1130 4 Preparation of latices by the mini-emulsion process
M 5 El-Aasser (Lehigh University, USA)

1200 5 Simplifications to the theory of batch emulsion polymerization and copolymerization
M J Ballard (IC1 Corporate Colloid Science Group)

1230 Luncheon

1400 Session B

6 Flocculation of aqueous concentrated latex dispersions containing adsorbed

polymer layers
Th F Tadros {IC1 Plant Protection)

1430 7 The effect of the addition of non-absorbing soluble polymer on the stability and
rheology of polymer latices
D Belbin, R Buscall, C A Mumme-Young, J Shankey (ICI Corporate Colloid Science
Group)

1500 8 Electrodeposition of cationic polyurethane latices
M S El-Aasser (Lehigh University, USA)

1530 Tea
1600 9 Characterization of the polymer-water interface in emulsion copolymer emulsions:
application to acrylic latices

B Emelie {Centre National de la Recherche Scientifique/Norsolor Soclety, France)
1630 10 Latest developments in antioxidant systems for latex

Polymer latex I1

Wednesday 22 May 1985

0900 Session C

12 Practical aspects of hydrodynamic chromatography for latex particle size
measurements
A Rudin, C D Frick {(University of Waterloo, Canada)

0930 13 Measurement of particle size distribution by autocorrelation spectroscopy
R W Lines (Coulter Electronics Ltd)

1000 14 Particle size distribution measurement of polymer latices using an integrated

chromatograph
T Thomton, R Maley (Micromeritics Lid)

1030 Coflee

1100 15 The use of electrical conductimetry in the examination of NR latices
A DT Gorton, T D Pendle (MRPRA)

1130 16 Permeability of heterogenous polymer latex films
M C Wilkinson (Chemical Defence Establishment)

1200 17 Viscoelasticity's contribution to greater knowledge about emulsion films
A Jouandeau (Metravib SA, France)

1230 Luncheon

1400 Session D

18 Leaching behaviour of NR latex films
K F Gazeley (MRPRA)

1430 19 Compounding modifications for improved NR latex thread
J L Collins, A D T Gorton (MRPRA)

1500 20 New applications of polymer latices
D C Blackley {London School of Polymer Technology)

1530 Tea

1600 21 Waterbome anticomrosive latex paints
W Gruber {Chemische Werke Huls AG)

1630 22 The deMane systems
CGCo 5 ) wale (Lankro Chemicals Ltd)

M Renaud (Goodyear, France) : 1700 Close pf co e
1700 11 Preparation and characterization of inverse emulsion polymers of acrylamide with Conference Fee ngiemng lunches and refreshment Sz‘tizoz (PRI
ionic comonomers Members £167). Information from: Mr M.D.Shuttleworth,

C Pichot {Centre National de la Recherche Scientifique, France) Plastics and Rubber Institute, 11 Hobart Place, London SW1W OHL
1730 Evening social function -- a wine tasting Telephone 01-245 9555. Telex 912881 CWUKTX G. Mark 'Attn PRI’
1930 Dispersal There will be an opportunity for questions akter each paper (subject lo the conference running on time).




GORDON CONFERENCE

The program for the 5th Gordon Research Conference on Polymer Collodds is
attached together with an application form. Applications are to be filled
out in duplicate and sent to Dr. Cruickshank at the address indicated on the
form. Those selected as participants must pay the conference fee in full at
least three weeks before the conference date, July 8, 1985, Attendance is
limited to approximately 100 conferees, so get your applications in early.
In addition to invited presentations, there will be an opportunity to present
a limited number of short papers (10 minutes), The latter are expected to
include new material, especially significant, eariy-stage results of general
interest to the conference. Those interssted in making short presentations
are requested to send titles and a one paragraph summary of the werk to

R. A. Wessling or R. H. Ottewlli before the conference.

Ganeral information on the Gordon Conferences and brief details of the other
summer Confarences appear in Science 227 {1985) 1067-1108: issue of 1 March 1885.

Sth GORDON CONFERENCE ON POLYMER COLLOIDS r18 APR Re

Tilton School, Tilton, New Hampshire
July 8-12, 1985

R. A. Wessling, Dow Chemical Company
R. H. Ottewill, University of Bristol

Chairmain:
Vice Chairman:

Monday July 8, 1985

Morning Session - 9:00 a.m.
Discussion Leader - I. .M. Krieger, Case Western Res. Univ.

Speaker Topic
W.B. Russel The Nonequilibrium Statistical Mechanics

Princeton Univ. of Concentrated Colloidal DPispersions

R.H. Ottewill Behavior of Concentrated Latexes
Univ. of Bristol

Evening Session - 7:30 p.m.

piscussion Leader - D. H. Clemens, Rohm & Haas Company
5.G6. Croll

Sherwin-Williams

Drying of Latex Paints

J.W.S5., Goossens
Bayer AG

The Mechanism of Coagulation of Heat
Sensitive Latexes

Tuesday July 9, 1985

Morning Session - 9:00 a.m.
pDiscussion Leader - D. I. Lee, The Dow Chemical Company

J.W. Vanderhoff
Lehigh University

Semi Batch Emulsion Copolymerization

J. Guillot Emulsion Copolymerization of Acrylo-
CNRS-Lyon nitrile: Experiment and Simulation
Shinzo Omi Computer Modeling of Semi-Continuous
Tokyo Univ. of Emulsion Polymerization and its Applica-
Ag & Tech. tions to Various Copolymerization
Systems

Evening Session - 7:30 p.m.
Discussion Leader - R. M. Fitch, S. C. Johnson & Sons

H. Ringsdorf
Univ. Mainz

Polymeric Liposomes as Models for
Biomembranes and Cells?

Kinetics and Mechanisms of Surfactant
Vesicle Polymerizations

J.H. Fendler
Clarkson College
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Wednesday July 10, 1985

Morning Session - 9:00 a.m.

Discussion Leader

G.W. Poehlein
Georgia Inst. of
Technology

R. Novak
Rohm & Haas Co.

- D. R. Bassett, Union Carbide Corp.

Use of Continuous Reactor System to
study Radical Transport Phenomena in
Emulsion Polymerization

Particle Nucleation in Unimodal
Emulsion Polymerization

Evening Session - 7:30 p.m.
Discussion Leader - B. R. Vijayendran, Air Products & Chem.

R.L. Rowell
Univ. of Mass.

D.G. Rance
ICI Petro-
chemicals

Probing the Latex Surface Charge Density
with Concurrent Measurements of Electro-
phovetic Mobility Distribution & Hydro-
dynamic Size

Influence of the Low Surface Charge
Density of PTFE Latexes on Colloidal
Behavior

Thursday July 11, 1985

Morning Session - 9:00 a.m.

Discussion Leader

P. Stenius
Swedish Inst. for
surface Chem.

T.G.M. Van de Ven
MecGill Univ.

F. Candau
CNRS-Strasborg

Evening Session -
Discussion Leader

D. Horn
BASF

Short Presentations

- F. L. Saunders, Dow Chemical Company
Surface Polarity and Competitive Adsorp-
tion on Latexes
Formation and Strength of Polymer Bonds
in Colloidal Systems

search for Stability conditions for
Inverse Latex

7:30 p.m.

- M. A. Winnik, University of Toronto

Characterization and Mode of Action of
Polvelectrolyte Interacting with Polymer
Colloids in Aqueous Systems

—9—

Friday July 12, 1985

Morning Session - 9:00 a.m.

Discussion Leader

C.J. Mcbonald
Dow Chemical

D.C. Blackley
London School of
Polymer Tech.

- R. H. Ottewill, Universirty of Bristol

NMR Characterization of Composite Latex
Particles

Preparation and Behavior of Synthetic
Polyisoprene Latices: Their Use as
Models for Natural Rubber Latex




SORDON RESEARCH CONFERENCES
“FRONTIERS OF SCIENCE" i LU B

APPLICATION Received:

Sent 1o Chai :
Please complete this opplication and mail (in duplicate) m:. .o .o__._._._o.._
. Waiting List Letter:
to the Director.

A Regi ! iled:
Deadline for Receipt of Application is Three Weeks LT I

Prior to the Conference Registration Returned:
conference on Date:
{Name of Conference — Please Print)
Name: (Please Print} Location
Organization: Accommodations
linc. dept., street & no.) M%%h%wma
City and State: Child(ren)
Zip Code (over 12 only)
IMPORTANT Total

Please check if you have applied to another 1985 Summer Conference ___

Indicate your particular activities which justify favorable consideration of you as a participant in and
contributor to this Conference. (Not required of speakers.) Applications are referred to the Conference Com-
mittee for review in accordance with the established regulations, and this information is essential.

FIXED CONFERENCE FEES — Summer, 1985 - NEW HAMPSHIRE

*FIXED FEES: 3. Non-resident conferees are expected to eat all meals in the
Conferee (double occupancy) $275.00 Conference Dining Room and, therefore, the Fixed Fee for
Non-resident Conferee (meals, no room) $235.00 non-residents includes the full mesal charge,
Guest (room, meals) $185.00 4. Refunds - See General Information under cancellations.
*Children must be at least 12 years of age to have PAYMENT: .
accommaodations (room and meals) at conference The full fixed fee will be required IN ADVANCE of ALL
host site, PARTICIPANTS AND GUESTS. Attendance and/or accom-

1. Full fixed fee charged regardless of time conferee attends Wﬂww%ﬁﬁh%”n. wgﬂ:ﬁoﬁmﬂm& hﬂﬂﬁﬁ@mﬂ
Conference. Please note fees. quired to pay Gordon Research Conferences in advance in U.S.
2.'Fixed fee cannol be prorated or reduced for anyone  g4ljarg payable through a U.S. bank. The full fixed fee is
(speakers, discussion leaders, conlerees), charged to all regardless of length of stay at a Conference.

The recording of lectures by tapes, etc. and the photography of slide material are prohibited. Printed reference to Gordon Research {un-
ference papers and discussion is not permitted. Authors are requested to omit references to the Conference in any publication. Guests are
not permitted to attend the conference lectures and discussion series. Each member of the Conference agrees to these regulations when

registration is accepted.

Please return to: .
Dr. Alexander M. Cruickshank, Director Signature
Gordon Research Conferences
Gordon Research Center Date

University of Rhode Island
Kingsten, Rhode Island 02881-0801

Tel: (401) 783-4011 or (401) 783-3372 Telephone: Business
mﬁﬂ%n.mwmzﬂamw Wnrnnin
y-Sawyer ege
New London, N.H. 03257 Home
(803) 526-2870 RECEIPT OF THIS APPLICATION WILL NOT BE ACKNOWLEDGED

PLEASE DO NOT SEND PAYMENT WITH THIS APPLICATION
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POLYMER COLLOID RESEARCH PROJECTS WHICH HAVE RECENTLY
COMMENCED AT THE POLYTECHNIC OF NORTH LONDOM

D. C. Blackley, London School of Polymer Technology,
The Polytechnic of Horth London, Holloway, London N7 8DB.

96 APR Recd

Several of the research students who have recently Joined our research group
are working in the area of applied polymer colloid aclence and technology. Two
are Investigating the possibilities of reinforcing the mechanical properties of thin
films derived from rubber latices by incorporation of polymer particles derived
from other polymer colloids. This project has considerable industrial relevance, in
that it is frequently desirable to enhance the tear strength and puncture resistance
{and to B lesser extent the tensile strength) of such films without at the same time
increasing the elastic modulus significantly. Of particular industrial importance
15 the possibility of relnforcing films from pertieslly-vulcanised rubber latices,
rather than vulcanisable films from unvulcanised rubber latices. In this programse,
we intend to investigate the effects of several characteristics of the added polymer
collold, such es particle size, chemical nature, crosslink density, glass-transition
temperature, structure and morphology of the particle, and the presence of reactlve
functional groups at the particle surface. It will be particularly interesting to
ascertain whether or not the structure of the polymer colleid particle has much effect
upon ability to relnforce films derived from rubber latices.

We also hais two new research students who are working on mspects of the pre-
vulcanisation of natural rubber latex. Both of these students are carrying out their
experimental work at the Malaysian Rubber Producers' Research Aasociation at
Brickendonbury, near Hertford, but both are registered through us for higher degrees,
and both are being academlcally supervised by us. One of these students ls endeavour-
ing to investigate the sulphur prevulcanisation behaviour of highly-purified natural
rubber latex. We have recently completed two interesting programmes on the sulphur
vulcanisation of conventional ammonia-preserved natural rubber latex, but the inter-
pretation of the results hes been to some extent confused by the presence of non-
rubber constituents in the latex. The intention in the current programme is to repsat
some of the earlier work using natural rubber latex in which the level of non-rubber
constituents {other than water and ammonia) has been greatly reduced. We are attempt-
ing to achieve this reduction by treating the latex with protein-digesting enzymes,
and subjecting the latex to multiple centrifugation. The second of these projects is
concerned with investigating the poasibility of prevulcanising natural rubber latex
by heating with peroxides or hydroperoxides. This is an old idea which is being
revived because of disquiet concerning the levels of nitrosamines and nitrosatables
which may be present in articles produced from conventional sulphur-prevulcanised
latices, for which an important source of nitrosamines and nitrosatables is thought
to be the organic accelerators which are used to facilitate the reaction.

We also have a resesrch student who has commenced an extended project concerned

with the effects of synthetic water-soluble hydrocolloids upon the properties of polymer

latices, in particular, natural rubber latex. Reference has already been made to work
in this area in a previous contribution to the Polyaer Collold Group Newsletter. Our
interest is primarily in effects upon properties such as mechanical stability, chemical
stability, and viscosity, and also possibly upon creaming behavicur. We intend to
investigate systematicaslly the effects of polymer varisbles such as molecular weight,
hydrophobe-hydrophile balance, and nature of hydrophoblc and hydrophilic groups.

TR
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CONTRIBUTION TO THE POLYMER COLLOID GROUP NEWSLETTERS

by Frangaise CANDAU 53 APR Recd
INSTITUT Charies SADRON (CRM/EAHP}, CNRS-ULP Strasbourg
6, rue Boussingault, 67083 Strasbourg-Cedex, France

MODIFICATION OF POLYACRYLAMIDE MICROLATICES BY USING A SEEDING PROCEDURE
{C. Holtzscherer}

A seeding procedure has been applied to inverse polyacrylamide
microlatices in order to increase the final polymer content, as high
solid contents are usually required in most industrial applications.
The seed dispersions were prepared by radical polymerization of acrylamide
in inverse microemulsions stabilized by aerosol OT emulsifier. They
were shown to consist of two species in equilibrium : polymer particles
Egvv;uﬂ;ﬂ) with a rather narrow size distribution and small AOT micelles

»Jnm) .

The principle of the seeding procedure is analogous to
that commonly used in normal emulsion polymerization. It consists
in swelling prepolymerized microlatex particles (seed system) with
acrylamide followed by a second step polymerization. The structural
changes resulting from the seeding procedure were investigated by
means of quasi-elastic light scattering (QELS) and electron microscopy
(EM) measurements.

In conventtonal emulsion polymerization, the stabilization
of the system is achieved by addition of emulsifier to the seed latex.
In the present case, the emulsifier is supplied by the AOT micelles
present in the medium., This allows a 50% increase of the moncmer content
with respect to the initial composition,without destabilization.

QELS experiments indicate that the added monomer dissolves

into the latex particles rather than in the AOT micelles (Kelvin equa-
ition), as demonstrated by

the large decrease of the

e diffusion coefficient D (D =
3 kT/3xn, d,, d, : hydrofynallic
—t diameter® 'bf Hehe particle,

i+ see figure 1 a,b}. The volume
= . swelling ratios vary from
s 3 to 15 ; the seed particles

W - 2 < grow not only by monomer
incorporation but also by coa-

. . ) s gulation and fusion  with

the reservoir micelles.

Fig.l: Variation of D with the volume fraction
a) seed latex, (dy = 30nm)
b) swallen seed latex (dy = 43nm)
c) final latex (dy = 70nm)

/]



The polymerization of acrylamide in the seed again produces
a further growth of the particles {figure 1c).

The final size of the latex particles is shown to be quite
independent of the seed particle composition and of the experimental
conditions (i.e d~70nm} within the limits of this investigation.
The size distribution of the particles is not strongly affected by
the second or subsequent seeding stages. However, the structure of
the final latices apparently is modified at very high dilutions, as
evidenced by combined measurements of QELS and EM,

EXTENSION OF THE MICROEMULSION POLYMERIZATION PROCESS
{C. HoTtzscherer, Z. Zekhnini)

We are extending the inverse microemulsion polymerization
process to systems containing different monomers and surfactants.
We have thus prepared very highly stable latexes containing large
acrylamide or sodium acrylate-acrylamide contents (~25%/overall composi-
tion) and relatively low emulsifier concentrations {~10%}. The analysis
of the microstructure and the cﬂmpositiun distribution of the copolymers
is presently investigated by C NMR {in collaboration with F. Heatly,
Manchester University, U.K.]).

The copolygers present high intrinsic viscosities with
a maximum { [n ] ~3700cm™/g) corresponding to a sodium acrylate content in
the copolymer of about 40%. A systematic study of the latex stability
as a function of various parameters is in progress.

REFERENCES

1. F. CANDAU, Y.S. LEONG, G. POUYET et S. CANDAU. “Synthesis and
characterization of inverse polyacrylamide latices by microemulsion
polymerization" dans Physics of Amphiphiles : Micelles, Vesicles
and Microemulsions, V. DEGIORGIO et M, CORYI Eds., Amsterdam,
{1985} p. 830.

2. F. CANDAU, Y.S. LEONG, G. POUYET et 5. CARDAU, "Inverse microemulsion
polymerization of acrylamide : characterization of the water-in-oil
microemulsions and the final microlatices". J.Colloid Interface
Sci., 101, 167 (1984),

3, F. CANDAY, Y.S5. LEONG et R.M. FITCH, "Kinetic study of the polymeriza-
tion of acrylamide 1in inverse microemulsion". J.Polymer Sci.,
Polymer Chem.Ed., 23, 193 (1985).

4, F. CANDAU, C. HOLTZSCHERER, "Microlatex inverses Etude de leur
formation et de leurs propriétés”, J.Chimie Phys., {in press}.
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J. Lyklema
4 96 APR Reed
Agricultural University
Laboratory for Phyelcal and Olloid Ghemistry
De Dreijen &
6703 BC Wageningen
The Netherlands

Electrokinetic and electrical conductance measurements on plugs of monodisperse

polystyrene particles

Homodisperse polystyrene laticee in the size range of 0,5-1.0 pym were condensed
into concentrated plugs, with a porosity of ca. 0.40, by means of centrifugation.
These plugs were inserted in a framing in which the current I resulting from an
applied hydrostatic pressure difference acroes a plug, AP, is measured with two
shorteircuited electrodes in direct contact with the plug. T appears to be time-
dependent, due to electrode polarisation, which also creates a tramslent
potential difference V between two additional electrodes im the two reservoirs. A
plot of I va. V appears to be linear over a long range. The slope of these lines
is identical to the conductance of the system, extrapolation to I=0 produces the
streaming potential Vg end extrapolation to V=0 the streaming current Ige So in
just one experiment three important parameters are obtained.

Vg and I are converted into L-potentials, assuming capillary geometry in the
plugs. For negatively charged latex (prepared without emulsifiers according to
the Kotera method, with KZSZOB as the initiator) the calculated {-potentials show
a pronounced maximum as a function of the KCL concentration, just as was observed
in electrophoresis experiments.

This phenomenon, in combination with the observation that the major part of the
surface conductance takes place between the surfaces of the particle and the
electrokinetic slipping plane, can be explained by assuming the presence of a
"hairy layer” on the surface of the particles, the thickness of which varies with
the ionic strength.

In order to assess the effect of varying the nature of the counterions, in a
nuaber of experiments the K" fona were subsrituted by tetraalkylammonium, TAAt
ions. By also measuring the corresponding adsorption isotherme, it could be
established that, contrary to the situation with Kt as the counterion, the sum of
the surface charge density, o, and Ipant is now close to the electrokinetically
determined charge denaity Tape®

Recently, a maximum in { as a fuaction of ionic strength has also been observed

3



¢

for positively charged polystyrene particles, obtained by using azo-N N
L
dimethylene iscbutyramidine hydrochloride as the initior. Also in this case, the

maximum occurs both in the plug experiments and during electrophoresis of the
dilute suspensions.

This work has been done by Bijsterbosch, Van den Hoven, Van der Linde and
Hidalgo-Alvarer.

Some Publications related to polymer collolds:

J. Papenhuijzen and G.J. Fleer.

“Preparation and Characterization of Polymer Single Crystals for Use as
Adsorbent".

Journal of Colloid and Interface Sclence. 100 (1984) 561-570.

W. KNorde

"Ion Participation in Protein Adsorption at Solid Surfaces".
Colloids and Surfaces 10 (1984) 21-31.

Js Lyklema
“"Proteins at Solid-Liquid Interfaces. A Colloid-Chemical Review".
Colloids and Surfaces 10 (1984) 133-42.

AsGe veds Put, T.JsJ. v.d. Hoven, B.H. Bijisterbosch.

"Measurements of electrokinetic phenomena and electrical conductances on plugs of
monodisperse polystyrene particles". Proceedings of the 4th C(onference on colloid
chemistry, Fger '83. Conference Eds. J. Pintér and E. Wolfram, p. 3-6.

W. Norde

"Physicochemical aspects of the behaviour of biological components at
solid/liquid interfaces" in “Microaspheres and Prug Therapy, Pharmaceutical,
Immunological and HMedical Aspects". Chapter 3. S.S. Davis, L. Illum, J.G. McVie
and E. Tomlinson, eds., Elsevier Science Publishere B.V. (1984) p. 39-59.

F.A.HM. Leermakers, J.M.H.M. Scheutjens and R.J. Gaylord
“Modelling the amorphous phase of a melt crystallized, semicrystalline polymer:

segment distribution, chain stiffuness, and deformation". Polymer, 25, (1984)
1577-1588.
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Contribution to Polymer Colloid Group News Letter
y Mamoru Nomura
Dept. of Industrial Chemistry, Fukui Univeraity, Fukui, Japan

(1)......Plymer Colloid Research in Fukui University:

1. Continuous Emulsion Copolymerization of Styrene and MMA----
Work and Paper preparation is in Progress.

2 Batch Epulsion Copolymerization of VAC and MMA-Part of thia
work was published in Bulletin of the Research Institute for
Material Science and Bngineering, Fukui Univ,22, 49 (1984)

3. Development of a Simulation Model for Batch and Semi~Conti-
nucus Emulsion Copolymerization.

4. Professor T. Matsuo in Fukui Univ. has developed a Rapid
Angular Light Scanning Photometer. He ie now examining the
particle formation in the very beginning of styrene emulsion
polymerization.

(2)......"The 3rd Polymer Microspheres Symposium, Japan” held in
November 8-10, 1984 in Fukul was very succesaful and gathered
about 200 participants. In this saymposium, 44 papers were
submitted. Professor Vanderhoff waa invited as a plenary
lecturer and gave a fine lecture entitled "“CORE-SHELL EMULSION
COPOLYMERIZATION" The program is included in this Newsletter for
reference which shows the industrial and academic activities in
this field in Japan. Preprints will be provided. So contact M.

Nomura, an organizer, ip ceme somebody is interested. Papers are
written in Japanese but figure captions are written in Bnglish.

Program:

0l: Analispim of Ewmulsion Polymerization Using a Rapid Angular
Scanning Photometer for light Scattering Meaaurement, T. Matsuc
et al.{(Fukui Univ.)

02: Desorption of Free Radicals from Polymer Particles in
Emulsion Polymerization, S. Higasida, G.W. Poehlein(Q.I.T.USA)

03: Living Radical Polymerization in Emulsion State, A.Yanagase
et al.(Miatubishi Layon Co.)

04: ¥-ray Induced Non~soap Ewmulsion Polymerization in the
presence of Ti02 Fine Powder, K. Saito et al. (Science Univ.
of Tokyo)

05: Kinetics and Mechanism of Emulsion Polymerization of Ethyl
Methacrylate, U.S5. Satpathy, R.S. Konar (R.B. College, lndia{

06: Preparation of Aqueous Acrylic Dispersion by Non-aqueous to
Aquecus Subatitution of Dispersion Media and ita Stability,
M. Yabuta et al. (Kensai Paint Co.}

07: Emulsion Polymerization of Styrene & Acrylates with Modified
Poly{vinyl Alcochol), XK. Yuki et al. (Kuraray Co.)

0B: Packing Structure of Particles in Polymer Latex Film, S.
Hayashi et al. (Shinahu Univ.)

09: A Simulation Model for the Rate of Emulsion Copolymerization
—Verification in Styrene and Methyl Methacrylate System, M.
Nomura et sl. (Fukui Nuiv.)

10: Investigetion of Rete Constants in the Emulsion Copolymeriza-
tion of Vinyl acetate and Methyl Methacrylate, M. Nomura{ibid)

11: Comwputer Modelling of Semi-continuous Hmulsion Copolymeriza-
tion Reactions, S. Omi et al, {Tokyo Univ. of Agric. & Techn.)

12: Cootrol of Particle Size of Styrene—Acrylamide Copolymer
Latexes, H. Kewaguchi et al.(Keio Univ.)}

13: Preparation of Apnionic and Apphoteric Latexes by Post-
Reaction Treatment of Copolymer Latexes Containing Amide Group
and Their Adscrption Desorption Properties, T. Arai et
al.{Nihon Univ.)

14: Production of Anomalous Particles in the Process of
Boulsifier-free Emulmion Copolymerization of Styrene and



ls.thydroxyathl Methacrylate, S. Kemei et al. (Kobe Univ.)

Core-shell Latex "with Copolymers of Vinylferrocene in the
shell, N. Beasho (Japan Synthetic rubber Co.) M.8. El-Aasser
et al. {(Lehigh Univ.)

16: Hydrosis of Dimethylaminoethyl Methacrylate in Emulsion
Copolymerization, J. Hasegawa et al.(Nippon Zeon Co.)

17: Galation of Nonaqueous sclution of Polymers Having Tertiary
Amino Group In the presence of Organic Peroxide, M. Okubo et
al. (Kobe Univ.)

18: Dynamic Propertiea of polymer Latex particles in Solution, S.
Dosho et al. (Kyoto Univ.)

19; Charged State of Polymer Latex Solution, K. Ito, N. Ise et
al.{(Kyoto Univ,)

20: Flow Characteristics of Charged Polymer Latex Solution,
K. Fujino (Mitubisi Monamnt Co.)

21: Study of Ordered Structure of Fluocropolymer Latex, T. Shimizu
et al. (Daikin Industries Ltd.)

22: Kffect of the Hydrophilic-hydrophobic Nature of Latex Surface
on the Adsorption of Water Soluble Polymers, K. Furusawa

(Tsukuba Univ.)}

29: Surface Characterization of Carboxylated & HEMA-Copclymerized
Latices, T. Suzawa et al. (Hirosima Univ.)

24: Surface Characterization of Polymer Latices B8ased on Homo- &
Hetero- Coagulation, H. Tamai et al. (Hiroaima Univ.)

26: Film Formetion From Alkali Thickened Polymer Emulsion, M.
Okubo et al. (Kobe Univ.)

26: Morphology of Composite Polymer 8mulsion Particles Consiating
of Two Kinds of polymera Between which Ionic Bonding Interac-
tion Operates, M. Okubo et al. (Kobe univ.)}

27: Radiation-Crosslinking of Polymers in Latex Particles with
Monofunctional monomers, K. Tsusima et al. (JAERI,Takasaki)

28: Croaslinking of inter particles by Aldehyde, F. Yoshi (ibid.)

29: Chemical Deposition Coatings From Anicnic Polymer Micro-
Emulsion onto Anodized Aluminum Plate, M. Okubo (Kobe Nuiv.)

30: Microstructure of Coated Layer on Paper, S. Muroi, {Asahi
Chemical Industry)

31: Some Properties of the Films from Blend latices with Water
Soluble polymers, 5. Muroi et al. (Asahi Chemical Industr )
32: Properties of Coatings Comprising of Microgel, A. Kasihara

et al., (Nippon Paint Co.)

33: Applications of Polymer Latices in an Instant Color Photo-
graphic System, Y. Karino et al. (Fuji Photo Film Co.)

34: Phase Transfer Catalysys Using High-Crosslinked particles
with Pyridinium Groups, H. Kawaguchi et al. (Keio Univ.)

36: Adsorption-Desorption and Separation Treatment by using the
Dissociation properties of Carboxylated Latices, T. Arei

{Nihon Univ.)

36: Kinetic Studies of the Interactions betwenn Functionalized
Latices, 8. iwai et al. (Kyoto Univ.)}

97: Function of Proteins Immobilized onto Polymer Latices, H.
Kitano et al.{kyoto Univ.) 8. Kunugi (Fukui Univ.)

48: Immobilization of Trypsin onto Polymer Latex, Y. Aoki et al.
(Kobe Univ.)

49: Immobilization of of—-Amyrase onto Latex Particles, F. Hosimo
H.Kawaguchi et al. (Keio Univ.)

40: Immunologic Reactivity with Polymer Microsphere Having piff-
erent Surface Hydrophilicity as Carrier, M. Okubo (Kobe Un.)

41: Medical Applications of Immunolatex, T. Suzuta et al. {Tokyo
Medical Univ.)

42: Quantitative Analysis of Rheumatoid Factor with Soap Free
Latex, T. Kuge, M. Nakagaewa (Sekisui Chemical Co.)

43: Preparation of Chemilumineacent Microsperes Applicable te the
Meusurement of Oxidative Microbicidal Activity of Phagocytes,
S. Hosaka et al. (Toray Industries, Inc.)

44: Phagocytosis of Latex Particles with Different Sizes and

pifferent Surface potentials by Granulocytes, H. Kawaguchi

et al. (Keio Univ.) M. Miyamoto et al. (Japanese Red Cross)
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POLYMER COLLOIDS AT SYDNEY UNIVERSITY

Reporter: D. H. Napper

1. 1Influence of Monomer Solubility on Exit Rate Coefficients

Nomura and Harada have daveloped a quantitative theory for the rate

of exit (desorption) of free radicals from latex particles. This

theory 1s based upon the transter-diffusion mechanism according to

which the free radical activity of a growing polymer chain is transferred
to a monomer molecule which subsequently diffuses out of the latex
particle. The rate determining step in such a process can in principle
be any (or all) of the following: the rate of transfer of free radical
activity to monomer; the diffusion of the free radical to the particle
surface; movement across the particle interface and diffusion away from
the latex particle. In practice, it can be shown both theoretically

and experimentally that for styrene, the last mentioned process is commonly
rate determining. This arises from the low water solubllity of the
exiting free radical.

It would be predicted that the exit rate coefficient should increase with
increasing solubility of styrene in the continuous phase. This can be
accomplished by the addition of mathancl. Relaxation studies show that
the exit rate coefficient increases on the addition of methanol to the
aqueous phase. However, a limiting value is reached. The limit is
determined by the rate of chain transfer to moncmer and can be accurately
predicted from the latter. The results clearly demonstrate a transition
in the rate determining step for the exit process.

2. kp and ktforﬂethyl Methacrylate Emulsion Polymerizations

A combination of dilatometric rate and relaxation studies, when coupled
with quantitative ESR measurements, allow and k: to be determined over
a wide range of emulsion polymerization co itions. The results show
that kp for methyl methacrylate decreases exponentially below the monomer
concentration corresponding to the glass transition point, although the
decrease is not as dramatic as predicted by recent free volume theories.
The value of k, in emulsion systems can be profoundly reduced by chain
entanglements Eo the point where residual termination (i.e. termination
arising froem the propagation process) is the dominant mechanism for
bimolecular termination. Recent theories appear to describe the variation
in ko with weight fraction of polymer satisfactorily.
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1 - Kinetic studies in styrene-methyl acrylate emulsion copolymerization (W. RAMIREZ)

In view of preparing model polymer colloids for structuration studies, a program has
been initiated to investigate the kinetics of emulsion copolymeritation of che sty-
rens (s)-methylacrylate (MA) system, with SDS as emulsifier and Kzszosmazszos as
initiator system. As it was recently observed in styrene-acrylonitrile, different
areotroplc compositions can be obtained according to the monomer to water phase ra-
tio ; that is quite well predicted owing to a simulation program taking into account
" 0.,17), and of the partition coeffi-
clents of each monomer between aqueous and organic phase (monomer solubility in
water ! 0.3 g/fl(s) ; 56 g/L(MA))., Colloidal characterization of these barch copolymer

latexes 1s currently investigated, particularly to determine the composition of the

of the actual reactivity ratios (rs = 0.75 r

polymer-water interface.

2 - Emulsifier-free copolymerization studies (J-L. GUILLAUME) -

Soapless emulsion copolymerization of styrene (s) and butyl acrylate (BuA) have been
carried out at various comonomer feed compositions, using two types o