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Ihe effect of constituents and molecular  structure on compressive strength of cured
cpovide rewns was atudied.  T6 was found that masimum compressive strength was deve-
Lopred moa cnred resin bliwk which continned inthally maovmum amount of diglycidyl cther.
‘Ihe elfect of molecular structure of resin on strength showed  that ahicychie anid aromanic

ring substitution in the resin molecule reduces its compressive strength.

The propertics of the cured epoxide resin is dependant upon the molecular
weight of the parent resin. It is also known from the paper of Walter Ernich
et alt that the properties of the cured resin derived from different dihvdric
phenols is nlso dependant on the types of the phenols used. These authors did
not, however, use dihydric phenols containing alicyclic and aromatic substituents.
Morcover, it is not known whether the propertics of the cured resin derived from
a particulur dihydric phenol is dependant, in any way, on the initial amount of
diglycidyl cther present in it.

~lInvestigations were  made mainly on these two aspects of the problen.
The propertics of the cured epoxide resins were determined by measuring only
the ‘compressive strength of the cured resin block.  As the conipressive strength
of the cured resin block -is expected to be o function of the amount of curing
agent used?, experiments were also conducted to find out the amount of curing

agents best suited for curing n particular resin,

EXPERIMENTAL

Epoxide resing were  prepared by condensing 2, 2 bis  (d-hydroxyphienyi)
propanc with epichlorohydein in three  ditferent initial molar satio viz, 2]
401 and 10:1. The resins were numbered as (), (b) and (¢). Epoxide resins
were also prepared by condensing respectively the bisphenols 2, 2, bis (=-Indroe-
xyphenyl) butane: 1, 1 bis (d-hydroxyphenyl) cyclohexance | and 1-phemad, 1, ]
bis  (hydroxyphenyl) cthane with epichlorohydrin in 1021 initial molir  ratio,
The resins were numbered as (d), (¢) and (). The dewils of the procedure
of preparation nre deseribed below,
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228 ems. of 2, 2 bis (d-hydroxyphenyl) propune and 1000 c.c. of sccondary
cutyl alcohol was placed in a 3-necked reaction flask placed in an oil batl and
fitted with o stirrer, o reflux condenser and a charging hole. 82 gms. of
powdered sodmm hvdroxide was added to the flask -and the mixture heated to
ROCKST Lo about hall an hour o get oo clear solution.  To this solution was
added the requisite amount of epichlorohydrin all at once and the reaction was
allowed to proceed for 4 hours at this temperature (80-85°). After the reuction
was over, the mivture was mixed with 20 gms. of fullers carth and filtered in
i buchner tlask to eet o clear solution. The solution was then subjected to
vacuum  distilhition to o temperature not exceeding 85° to remove all the sec.

butvl alcohol. ‘The resin was obtained as the distillation residue.

Epoxide resins derived from other bisphenols and epichlorohydrin  were
prepared by condensing similarly 1 mole of the respective bisphenol and 10 moles
of epichlorohydrin with 2 moles of Sodium Hydroxide,

The resins were then evaluated by delermining the melting point, epoxide
equivilent. hydroxyl vilue, the composition and diglycidyl ether content and also
the compressive strength of the cured resin block using cthylene diamine mono-

hvdrate as the curing agent.

The epoxide equivitlent was determined by pyridinium chloride chloroform
reagent?.  ‘The hydroxyl value was determined by acetyl chloride reagent?, The
composition and the amount of diglycidyl cther of 2, 2 bis (4-hydroxyphenyl)
propanc in i resin system containing it, was determined by a thin-layer chroma-
graphic method® The amount of diglycidyl cther of other bisphenols  was
determined by using diglycidyl ether of bisphenol-A as standard with the assump-
tion that these diglycidyl ethers would behave similarly as that of 2, 2 bis (4-

hydroxyphenyl) propane,

In brief, the thin layer chromatographic procedure followed in our study
was (o clute a 0.3 m.m. thick Silica gel (E. Merck) coated glass plate
(10 cm, 20 cm.) with chloroform. (E. Merck)—the plates were quan-
titatively spotted with 0.04 ml of a 1% solution of the resin in chloroform with
glass capilluries. The clution was done once or twice according to requirc-
ments - ithe dricd plates after elution were sprayed with a solution of 50%
chiomic acid and baked in an oven at 110-120° for u period of about 10
mitutes.  The spots appeared as  bluish black or bluish green on an orange

yellow background.

[ he compressive strength of the cured resins was deterfined as follows :

About 30 gms. of the accurately weighed resins, heated to a free flowing

condition was mixed with the requisite quantity of cthylenc diamine monohydrate
oy Es e g e o g g ghaia  omveatead  tntey cteoes] minilde



RESULTS and DISCUSSIONS

All the resins were liquid except (a) which melied at 07, The resins (a),
(b). () (), (¢) and () had epoxide cquivilents of 483 333, Jol, 202, 216
and 232 and hvdroxy] greups per molecule were 201, 1O, 016, 0.17, 0164 and

(.19 iespectinely.

Fie. 1 and Fig. 2 show the separation of the resin components by thin-layer
chromatoeraphy and Table I gives the % of dighycidyl ether of bisphenols in

the resins,
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Thin layer chromategraphic se-
paration of the compenents of
resing (a). (b) and (¢) spotted
wt AL & C respectinely, The
plates were cluted twice  with
chlotoform and  developed by
«praying chromic acid and repro-
duced by tracing the outhines of
the spul.

Thin laver chromateprarhic se-
paration of the componcenty of
resing (¢). (d). (e) & (f) spotlt-
ed at D, E. P & G respectinely
‘The plates were cluted once with
chloroform  and  developed by
spraving chromic acid and  re-
produced by tacing the outhnes
of the spot

In both the figures, the spots marked | were highly concentric bluish black
ones and  represented the diglycidyl cthers as was evidenced by companng
their R, values with that of purc diglycidyl cther of 2, 2 bis (4-hyvdrovyphenyl)
propane.  The other spots marked 2. 3, 4 cte. were ditlused ones characterised
by a central bluish black portion surrounded by a bluish green shade,
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TABLE I

Diglycidyl ether (%) of bisphenols in the resin

Resin No, Diglycidyl ether content
()
(a) 30-35
(b) 50-55
(¢) , 85-90
(d) 8590
(¢) 85-90
(f) 80-85

The elfcet of the amount of ethylene diamine monohydrate on the strength
developed in the cured resin is shown in Fig. 3.
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" Effect of the amount of curing agent on. compresuve
. -strength of «cured resin block, Curves marked 1, 2,
. 3,4, 5 and 6 were for resins (a), (b), (c), .(d),
(¢) and () respectively.

From the data in Table T and Fig. 3 for the resins (a), (b) and (¢) itis
evident ‘that’ maximum .compressive strength of a cured resin block is dependant,
on the initial amount of diglycidyl cther present in the resin as is cvidenced by
he fact that -the maximum compressive strength of the cured resins (a). (b)
and (c) were 8300, 14000, and 19600 Ibs| (1" and the diglycidyl cther content

was 30-356¢%, 50-55% and 85:907 respectively,



It 1s also evidenl Ir0Iim Uicst Udid Lilal @liLjghiih | maemmes e =
tion in the resin reduces its compressive strength. The coffect is  very much

prominent when the substitient group is an aromatic nng. This is ev:dent
from the fact that the maximum compressive strength for the resins (¢). (d).
(e) and (f) were 19600, 18%X).. 16200 and 4000 lbs| . ™ respectively.
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