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lipid chain are observed when cytochrome c binds to the bilayer in accorJ,:rnce 

with the known position of cytochrome con the surface of the bilayer. On 

interaction of the ba s i c protein of myelin with the bilayer, a decrease in 

the relaxation times for those nuclei near the centre of the bilaye r is 

observed but no change in·the relaxation times of thos e nuclei further up 

the chain is observed. This same effect is observed when choles terol is 

intercalated into bilayers where the rigid steroid rings restrict the motion 

of groups near the polar head group but those groups near the centre of the 

bilayer are much less restricte d. From these studies and the scanty 

theoretical work published so far, it appears that the relaxation times of 

those nuclei undergoing multiple r estricted internal motions near the 

immobile end of a long chain are insensitive to small changes in the 

mobility of the nuclei but as one proceedsfurther from the immobile end, 

the relaxat,ion times become sensitive enough to mobility changes for these 

effects to be seen when a protein penetrates the bilayer. 

Transbilayer Distributions of Mixed Lipid Vesicles 

Steven Carnie (ANU) 

Using the theory of Israelachvili, Mitchell and Ninham
1 

of self-assembly of 

lipid micelles and vesicles, we ' calculate the radii and transbilayer . 
distributions of mixed PC -cholesterol and PC-lysoPC vesicles of varying 

composition. The results compare well with available experimen t al data, 

except for the transbilayer distributions of cis-unsaturated PC-cholesterol • 

vesicles of concentrations of cholesterol above 30%. It is concluded that 

interactions more specific than the geometric packing constrai nts in the 

theory need not be invoked for saturated and trans-unsaturated PC mised 

with LPC or cholesterol. 

1
rsraelachvili, J N, Mitchell, DJ and Ninham, B w. J. Chem. Soc. Faraday 

Trans. II, ~. 1525-68 (1976); Biochim. Biophys. Acta i2.Q_, 185-201 (1 9 77) 
• PC - phosphatidylcholine 

Osmotic Pressure in Dense Co l loidal Systems 

Jos Beunen (l\NU) 

It is well known that latices undergo an order-disorder transition as the 

volume fraction is varied. At high concentrations the stable phase is 

ordered with latex particles occupying the sites of a body-centred or 

face-centred cubic lattice. 
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The calculation of the properties of latices is complicated by the many

body interactions which occur for reasonable particle densities. Summing 

repulsive interactions between pairs of particles does not provide an 

adequate approximation to the osmotic pressure, for example. For the 

ordered ph,rnc, the net result of these many-body effects is to =nfine 

each latex particle to a Wigner-Seitz cell which is electrically neutral. 

The properties of the ordered phase are amenable to calculation if the 

particles are assumed fixed at the centres of their cells and the suspension 

is in chemical contact with a reservoir of fixed comp?sition. If account 

is taken of charge neutrality in the reservoir and dissociation equilibrium 

for water, the only composition variables are pH and the concentration of 

inert cations. The potential in the cell can be obtained by solving the 

Poisson-Boltzmann equation with a Debye length characteristic of the 

0 reservoir. The normal derivative of the potential is zero at the boundary 

of the Wigner-Seitz cell and a condition of dissociation equilibrium is 

satisfied at the s urface of the latex particle. 

As the Wigner-Seitz cell is a polyhedron, the boundary value problem is 

qui. L,i cu1npl i.cd t•!d. 1 t i!; uimpli f ied by approximating the cell by a sphere 

and assuming the problem is spherically symme tric. Using these 

approximations, the behaviour of the latex has been obtained as a function 

of volume fraction for a variety of reservoir compositions and latex 

sphere parameters. 

Studies on the Surface Chemistry of Hematite 

Keith Quast (SAIT) 

The changes in surface characteristics of samples of ferric oxide were 

determined using microelectrophoresis. The samples examined were n a turally 

occurring (massive and specular forms) and a high-purity synthetic sample. 

The results obtained indicated that the type, composition and source of the 

hematite modify the observed surface characteristics. Various physical and 

chemical pretreatments on a sample of natural hematite showed how the 

surface behaviour can be modified. The effect of small amounts of silica, 

inherent in the natural sample, was very pronounced and caused the samples 

to cxl1ibit clcctrokinetic behaviour usually associated with silica. Pre-

treatment of the natural samples with hydrochloric acid depressed the , 

effect of silica; however, the actual mechanism involved is still obscure. 
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An alternative method of determination of surface characteristics - pH drift 

method - was also used and showed good correlation with the electrokinetic 

studies. This alternative method also presented evidence t o show that 

chloride ions may be specifically adsorbed on the hematite surface. 

Evidence for Exit in the Seeded Emulsion Polymerisation of Styrene 

Brian Hawkett (Sydney) 

The results of an extensive experimental study into the rate of emulsion 

polymerisation of styrene in seeded systems are reported. Rates were 

determined dilatometrically, using carefully characterised seed la t ices 

an<l rigorous procedures to ensure r eproducibility and the absence of new 

nucleation. The data 

(i) prove the existence of steady states with the average number of 

fre: radicals per particle, n, less than 0.5, and hence the 

existence of a first order radical loss process (ie, exit); 

(ii) enable the rate ·of attaining of a steady state to be observed; 

(iii) reveal the existence of a hitherto unsuspected thermal polymer

isation process, occurring with a much greater rate than in bulk 

systems; 

(iv) give reliable values for the rate coefficients for the appearance 

of radicals within particles ("entry") over a wide range of 

initiation concentrations and particle sizes. 

The values obtained for the rate coefficients for the first order l o ss 

process are shown to be consistent with a me chanism involving transfer 

of radical activity f_rom a growing polymer chain to a monomer unit followed 

by exit from the particle. 

Rate Decay 1:n F>nu7-sion Polymerisation 

Steve Lansdowne (Sydney) 

y-radiation is a convenient initiator of primary free radicals in emulsion 

polymerisation systems and has the advantage of being easily "switched off". 

The decay in polymerisation rate upon removal of the radiation source can 

then give valuable kinetic information about the loss of free radical 

activity from the polymerising locii. 

• 
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This technique was examined both theoretically and experimentally. For 

styrene, the results so obtained were in good agreement with previous work 

using chemical initiation and with theoretical predictions based on the 

Smith-Ewart model. · 

Surface Forces in Adsorbed Multilayers of Water on Quartz 

Richard Pashley (ANU) 

The adsorption of water vapour on smooth crystalline quartz at pressures 

close to saturation was· determined by ellipsometry. The results obtained 

showed that clear quartz is perfectly hydrophilic, ie," that at saturated 

vapour pressure a thick, stable water film {approximately 150 run) is formed 

on an initially dry plate. 

When quartz was contaminated by hydrophobic materials, only thin water films 

(about 5 run) were formed at saturated vapour pressure. This latter result 

is in agreement with results previously reported in the literature for 

supposedly clean quartz. 

Clean, heat-dehydroxylated quartz also formed a thin water film (about 7 nm) 

at saturation. The hydrophobic nature of this surface is ap~arently due 

to the loss of short-range interaction (through hydrogen bonds) with 

adjacent water layers. 




