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Report:We are studying silia partiles trapped at oil-alohol interfaes. Many alohol-oilpairs are immisible but an be emulsi�ed using olloidal partiles. If small partileswith a surfae that is easily wetted by both liquids are added to the system these par-tiles an replae some of the expensive liquid-liquid interfae by positioning itself onthe interfae. The hange of interfaial energy is �G = �r2(1�os(�w)). The largerthe displaed interfaial area, the stronger the trapping. If �w, the wetting angle, is90Æ the partile has its equator at the interfae whih is the largest possible area ofdisplaement and hene strongest trapping. For a half miron diameter partile in asystem with typial interfaial tension  of around 1mNm�1 the trapping energy is ofthe order of 10000kBT . This energy barrier implies that the partiles are irreversiblyadsorbed at the interfae.Mehanial agitation allows partiles to be olleted at the interfaes. One partileshave been trapped on an interfae and are jammed against eah other it is too ostlyto derease the interfaial area any further and a stable emulsion is obtained. Insteadof using mehanial agitation we have shown that by exploiting the fat that someliquid-liquid systems exhibit both misible and immisible phases, it is possible touse demixing proesses to reate emulsions by temperature quenhing the sample[1℄.Additionally, we have shown that it is possible to obtain a novel onvoluted oil-aloholemulsion when using a fast temperature quenh to demix the liquids[2℄.We are very interested in how the stabilizing partiles pak on the interfaes andwhether they are a solid, glass or liquid. We are also keen to learn about the dynam-is of the partiles and how this ties in with the fat that over time the dropletsESRF Experiment Report Form July 1999



ream to the surfae and start joining together to form a network reminisent of foamstrutures. To study these properties onventional light sattering is unsuitable due tothe high opaity of the samples. Furthermore it is neessary to have a large Q-rangewith very good statistis. This is possible at the Troika beamline with 2D-XPCS.During this initial experiment the aim was to test the feasibility of the measurements.To simplify the experimental method we primarily studied water-dodeane emulsions.Before putting the samples into the beam we examined them under the mirosopeavailable at ID10C. We were able to ollet data for di�erent sizes of partiles allowingus to sample the dynamis from individual partiles to the dynamis of emulsiondroplets. We intend to eluidate the importane of the size of the partiles whih isdiretly related to the energy of trapping.We haraterised the dynamis for wavevetors Q ranging from 10�3 to 10�2�A�1 forsix samples. Intensity auto-orrelation funtions were alulated from the reordedCCD frames using a multi-tau, multi-Q orrelator software[3℄. They an be �ttedwith a strethed exponential where the strething exponent is found to be about 1:1while Cipelletti et al [4℄ observed 1.5. This ould be an indiation that the partilesare in a gel state. A typial orrelation funtion is shown in Fig. 1 (left). An initialevaluation of the data shows that the harateristi relaxation time � dereases as Q�1as presented in Fig. 1(right),whih has been previously found for emulsions[4℄. Theresults presented here are only indiative and a more substantial analysis is urrentlyarried out.The results obtained so far show the extreme suitability of the 2D-XPCS tehnique(only available on ID10A/C) for the investigation of these dynami proesses. Whenwe hanged from water/dodeane to methanol/hexane samples, we had problems withleakages and subsequent drying out of the samples. This ould be avoided by using adi�erent sealing agent allowing to measure them in a future experiment.We reeived outstanding support and advie from Aymeri Robert during and afterthe experiment making the measurements the suess they are.

10 100 1000
tau in sec

0

0.05

0.1

g2
 -

 1

0 0.005 0.01 0.015
Q in A^-1

0

0.5

1

1.5

2

2.5

3

1/
ta

u 
in

 m
se

c^
-1

0 0.005 0.01 0.015
Q in A^-1

0

0.5

1

1.5

2

2.5

3

Figure 1. (left) Example of a alulated orrelation funtion for a water/dodeane mixturewith 60nm diameter silia partiles. (right) Q-dependene of the harateristi relaxation time.Referenes[1℄ Clegg et al., J.Phys: Cond.Mat.,17, S3433 (2005)[2℄ Clegg et al., Phys. Rev. Lett., (submitted)[3℄ Cipelletti et al., Rev. Si. Inst., 70, 3214 (1999)[4℄ Cipelletti et al., Faraday Disuss. 123, 237(2003)ESRF Experiment Report Form July 1999


