SUAMARY o
The following prograasmse of axycrxlintnl work, survey
work and theory hac been undertaken in prepuratisa for
this thesis,

sAperiwental .

Fractionated solutiohs of Folystyrene in benzene
and toluene were irradiated with ultrasonics at rrognsucios
of 1 Jegacyelefiand 25 Kilocycles/S. It ie noted thot most
published data referred to the effect of the lower ultra-
conie Irequencies on high polymer seluticas (10 - 500 kg#.)
from Lhe cavitation thecry: of Lkoltingk and Nepplrss, a
grenter cavituticn severily and resuliing depredstion
gowld 56 sxpecicd at tag lower Lregusacier. The feprae
&btion carves oblained by Lappton and Yatghon establiched
that the rats andé sxtent ol degrudution ut 1 i;zi'dz:g,f,-ccycle/S
was comparable to Lhst ovtluined »t the lower iregusncies,
the experluwsnts ab A5 Kiiocyaleﬁéwere made to verify other
publisied results, ﬁquatyreﬂefbenzene was #lso irvad-
iated at 1 Wegaeycle uéing various ¢ryetal volisges, and
results obtained were found to be in agreewent with otier
data. !;:

Fractienateﬁwyolymethyl methyerylate in toluene
here jrrrde ol i
und chloroform(at 4 idegacycle and 25 Kilocyclesy,and most

of the degradation eugﬁes were in agreeaent with other
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published deta. anowslous results were eobtained for
@ solution in ehlogoform of one fragtion ebtained fyom
a ssaple of 'Uiskon’ Mala u@ﬁlézns grenules. These
results were considersd te indicste that the fraction
citneen wag of very low H.%%. » possidly being of the
apder ol the liaiting degree of polywerisation Pg of
this polyser /eolvent systesm.

The ultrssonle powsr entoring the test selulione
sos aoasused for the 2% nilogyele snd 1 Jegeeycle equipe
BEnte 4 eulorinstric smothsd wos saplayed, =nd the
mpnoaen fop ﬁ%tain!ng(%%)e y the Sesrsrvrature radient
2t zers excers Lesporature, wae imvroved 12 later
gnlitreatinne, the low mowmare found o Be enteping
the polutions lead the suthor To en isproved design
of tas irradistisn cell.
rrey.

A oeplticnl survoy of tho publieshed work was
@ﬁﬁ@, s 1% wrs foued thet the cxperimentsl rosults
giver in this theeails warc in genoral sgyostent with
other published data. The graphieal aethod, usesd o
gbtain the finel ﬁ,?¢(§%aa, Sron the degrulnllion curvae,
wae exwained and a sure segurate swthod uscd to calenle
ats the prosent results. Reealguletione wore also mede
froa the data published by Jellinek, dostufe,end ‘elville
and durray. It was found that this sethod was not




applicable to ths celeulation of final M.7t. from dostafa's
data , and this was attributed to the polydiepersity of
his semnlc,

The Zchmidtequation ﬁegresontins the degradation
process in terms of D.P. and the rete of breakage of bonds
wag .examineéd, sand three other simple rate equations |
gonzidaered, These equations were lntegrated and the
integrated Dorme tested for agroement with expsrimental -
duta. It was found that one of the eguations gave a
better it than the Sehaid egquetion. Rete equrtions

~

proposes? By e ovenall and his co-workers were discuescd,
aud thsee autheya' theories exsalned.

B S P —— "
Thgareticsl.

The Jegradation thoorles prepessd Ly Toebmidf
Jelllnek uac lcebtala, witd Lvensll ot. al. #sre conslidersd,
snd be anderlying thcury of s vihﬁuting svrelehed string
exemined. *hs eeskness 47 such theories was noted, and
alternative mechenisms conelidersd. It wss c¢oncluded that
no sutisfactory agroement coulé bLe obisined belween stretched
atring theory and QXQerimental dats without considering
sub-harmonice of & high order, or exaluding the theocy
in terms of non~linear motion { whiech would present
mathematical difficulties). This lesd to the consider-

ation ef a cavitution degradation theory in which tonds were



broken in the nacpomolecule 8s k regult of oaviiution
burste in the vieinliy of the waolecule. This theory
heg been oconeldsred by Uoubsruisn and othery workers,

“he weliter propeses thal the polyaer molecules{or

s R tes ) themeelves set s nuciel for cavitation.
che thpeshold pucleus sise Jor cavitation and the
presguree in the region ot = eolispsing esvity sre
Cceicuistedy unag £t ir Found that the sxnapled sige~

T e XQ? csvitntable ouoioi 48 of she meae order of
B @ L Becremolecuirs preaent ip the soluti n.
ThOtrerefore apmeur® v v nnlE Uy onuoude Whal 1he poiyues
wedeenlen seb By paclod spouso shica eavitadion e les
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