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ABSTRACT 

Under monomer starved feed conditions, emulsion, polymerization of perdeuterated 
methyl methacrylate and styrene in the presenceof preformed ̂ polymethylmethaaylate 
latexes resulted in particles with a core-shell morphology, as determined by small-angle 
neutron scattering (SANS) analysis for a hollow sphere. The locus of polymerization of 
the added deuterated monomer is therefore at the particle surface. In similar measure­
ments a statistical copolymer of styrene and methyl methacrylate was used as seed particles 
for further polymerization of trideuteromethyl methacrylate. The resulting polymer latex 
was again shown to have a core-shell morphological structure as determined by SANS. 
In both studies the overall size of the particle was in excellent agreement with the val­
ues obtained by other techniques (light-scattering, transmisaon dectron microscopy, etc.). 
SANS experiments were also undertaken on polystyrene latexes polymerized by equiUb-
ritun swdHng methods, with deuterated polymer forming the first or second step. The 
experiments covered a molecular wd^t range 6 X10^ < M < 6 yfXO^, ^/moL fbr M > 10* 
the molecular wdghts determined via SANS and also 1^ ^d ^permation chromatography 
(GPC) are consistent with the experimental errors, indicating that^he deuterium labeled 
molecules are randomly distributed in the latex. These results led to the finding that the 
polymer chains were constrained in the latex particles by factors of 2-4 from the relaxed 
coil dimensions. For M < 10* g/mol SANS gave zero angle scattering intenaties much 
higher than expected on the basis of a random distribution of labeled molecules. Several 
models were examined, including the possible development of core-shell structures at lower 
molecvdar wdghts. 

* Researdi sponsored by Hercules Incorporated, Eastman Kodak Company, and the 
National Sdence Foundation through Grant No. CBT-8512923; and under grant DMR-
8616912, with the Division of Materials Sdence, U.S. Department of Energy under 
contract DE-AC05-84OR21400 with Martin Marietta Energy Systems, Inc. 

^ To whom correspondence should be addressed. 
* Current address: Brookhaven National Laboratory, Upton, NY 11973 
' Cvirrent address: Dow Chemical Corporation, Midland, MI 

•Th» •ubmittad mwnMcnpt hf be«i 
authorad by • conmctof of th« U S 
GoMmnMnt under contract No. OE-
AC0S-84OR21400 Acconinglv. «h» U S 
QowmnMnt r»tBin« • non»du«v«. 
royalty-frM tana to pubWi oe raproduc* 
tha pubMMd fonn of thn contitKition. or 
alow othara to do to. (or U S Govammant 
purposes' SsTlllBUTiaH Of THIS OUC 


