
than for the lower, ~cmbers in the polyalkyl me thacrylate 
series , excepting Pn!J:-!A for which it unexpected ly is l ,'l r­
ger th l n for ~~y other polyme r studied . The temperature 
of K(maximum) and another ch'l.r3cter istic te:nper 'lture :incr­
easted lL~e'lrly with slopes dT/dp of about 27, 25 , and 16 
OC/kbar, r espectively, for PMX~ , PElI.A , AND PnBMA, in appr­
oximate agree~ent with Ehrenfest 's equation for second 
order transitions. 

*Supported by the National Institute of Dental Research. 
~~Present address: Chern. Dept . , Univ. of Kansas. 

Physical Properties of Polystyrene Vitrified 
Under K110bar ?re3 .. ~ures , 1{. C. DALE and C. E. RCX:.ERS , 
Caae western ?oeserve Univ~rsity--Atactic polystyrene 
glasses were fo~ed at up ~ 3000 ataospher es pressure by 
cool1ng the pcly:::er llel t in a specially designed high 
precision evacuated compression ~old. Property changes 
induced by t his high-pressure history included. a mono­
tonic decrea.se with molding pressure of the diffusion 
coefficients of simple gases , a higher compressive elas­
tic modulus, and the appearance of an exothermic dila­
tional relaxation below T when the samnles were heated. 
The compressive yield str§ss and gas soiubility coeffi­
cients went through a maximum and minima respectively at 
about 1000 atm t:olding pressure. The observed behavior 
ie interpreted in te~s of a !lodel based on pressure­
induced haterogeneities in local order. The initial 
effect of increased molding preE'sure is to produce a 
aore compact polymer with l ess segmental ~obillty and 
aore e.xtensive interchain forces. Above molding 
pressures of about 1000 atm, a second effect develops due 
to the apparent fomation of localized confonlations 
which are produced by the high- pressure vi trif1cation 
conditions, but are unstable under room conditions. The 
spontaneous decay of these high-energy regions leads to 
subsequent fOIUation of Il1crovoid defects and to more 
rapid structural relaxation effects . 

EK 9 Infrared Studies of Cryogenic Transitions in 
P olyethylene Tereohthalate and Polystyrene. * Y.S. 
HUANG and J . L . KOE NIG, Case Western Reserve 
University. -- Infrared absorbanc e measurements as 
a function of temperature down to 13 0 K have been 
made on polyeth ylen p te rephtha late and polystyrene. 
Trans ition te mpe r atures a r e assigned to the tempera ­
tures where there are abrupt changes in the absorb­
ance or integrated band intensities. Bands of knov.m 
structural origin arising from either crystalline or 
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amorphous phases are studied to probe the structure 
basi s and environment effect fo r each transition. 
Transitions are found around SOoK, 1200K, ISOoK and 
2200 K fo r PET and around SOoK and 23S oK for poly-
styrene . \ 
* Work supported by Nationa l Aeronautics and Space 

Adrn.inistration . 

EK 10 Effect of Anneall~Q and Antiolast icization on the 
Free Vo I u",e of g i sphene I- A Po I yca -~onate . R. E. ROBERTSc.· 
and CATHERINE W. JO)NSCN , General ~Iectric Co .--Anneallnq 
be low t he glass transition temperaTure and t he add ition 
of an antiplasticizer both seem to reduce the free volunce 
of glassy polymers , as adduced frco t hei r tendencies to 
increase both t he y iel d stress ard - he density . We have 
compared the COMb ined effects of ennealing and antiplast­
icizat ion with the individual ef <ec-s on the yie ld stress 
of bisphenol - A polycarbonate to see if annealing and anti­
plasticization are related , i.e., ,,'.ether they both seem 
to operate on a common reservoir 0 < free volume . We fi nd 
that even under cond i t ions where t'e individual effects 
tend toward saturation, the combined effects are sti I I 
additive . This indicates that anneal ing and antiplasti­
cization operate independently , suggesting that glassy 
po I ycarbonate, and probab ly othe r glassy polymers as 
wei i, has at least two separate reservoirs of free vol­
ume . 

*Present address: Ford I~otor Ccmpany 

EK 11 The subst: ruct:ure of the cellulose microfibrils 
from the cell walls of the algae Valonia ventricosa.* 
by K. H. GARDENER and J . BLACKWELL, Case Western Res . 
Univ.--The fine structure of the cellulose-mICrOfibril 
from the cell wall of t he marine algae Valonia ventri­
cosa has been investi ga ted by observation of deformed 
and undeformed specimens in the electron microscope . 
On treatment with ultrasonic vibrations, the purified 
cell wall broke down into microfibrils 210A in vidth . 
Sections of microfibrils which had been disrupted by 
the ultrasonic treatment consisted of elementary 
fibrillar fragments with a r egular width of 3SA. De­
formation by stretching on mylar film separated the 
microfibril into similar fibrils with a width of 3SA or 
multiples thereof. Striations on the intact micro­
fibrils are interpreted in terms of a substructure con­
sisting of these elementary fibrils. 

*Work supported by the National Science Foundation. 
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EL 1. Detennination of Radial Distribution Function of Hard Sphere Fluid by X-Ray Small-Angle Scattering. 
G. W. BRADY, Bell Telephone Labo1'lltories. (30 min) 

EL 2. Direct Analysis of Small-Angle X-Ray Scattering from Fibrous Systems. 
P.J. HARGETT, Allied Chemical Corpomtioll. (30 min) 
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