Dtermination of the Average Degree of
Polymerization of Epoxy Polymers by Thin Layer
Chromatography-Zig zag Scanning Densitmetry
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The average degree of polymerization of various types of epoxy polymers were
determined by thin layer chromatography (TLC) and the results were compared
with that of gel permeation chromatography (GPC).

Bisphenol A type epoxy polymers under dodecamer were separated by TLC
and accurate quantitative results could be obtained by this method combined with
zZig-zag scanning densitmetry at 277nm (ref  310nm).

Phenol novorak type epoxy polymer was also separated and its average degree
of polymerization was determined by similar way.
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Fig.1 Chromatograms of bisphenol A type epoxy
polymers

—————— Average degree of polymerization

1 2
3 4
........................... 13
Fig.2
Rf 0.3
0.85 8 12
GPC
TLC
Fig.2 A2 2
“ )
5
D
13 5

115

A
2) 5)

Fig.3

® o o

R @ 2 (/]

* ? 3 )
® 4 )
®s O ’
O 6 ¢} ¢
o 7 ?
o8 0 ’
? ® :
6 6

T S

v ®
P

Samples A B C D

Fig.2

Thin layer Chromatograms of bisphenol
A type epoxy polymers
Adsorbent : Kieslgel 60 F2s4
Solvnt : Chloroform : Acetone
(100 : 25 viv)
Detection : U.V
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GPC

Solvent front

UV absorption profiles of bisphenol

Atype epoxy polymers
Wave length : Samp.277nm

Ref. 310nm

Zig zag scan : (Linearizer)
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Table 2 Analytical result of a bisphenol A type
epoxy polymer

Degree of polymerization| TLD* (%) GPC** (%)
1 13.2 14.8
2 18.4 19.2
3 16.4 15.6
4 12.5 11.5
5 9.2 9.8
6 6.3
7 4.2 29.1
8 up 19.8
Averags degre of s | e

TLD : Thin layer chromatography-densitmetry
GPC : Gel permeation chromatography,recycled

three times
TLC GPC
IH-NMR
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Fig4 GPC, TLC and TLD of a phenol novolak
type epoxy polymer
GPC Column :JAIGEL 2H
TLC Solvent :Benzene: Ethyl acetate
(100 : 25 viv)

Table 3 Analytical result of a phenol
novolak type epoxy polymer

Degree of polymerization TLD (%) GPC (%)

1 24.8 24.1

2 17.3 15.2

3 12.5 10.6

4 8.9 } 14.6

5 6.5

6 up 30.0 35.5
Average degree of 3.8 4.0
polymerization

TLD, GPC are the same as cited in Table 2.
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Fig.5

GPC TLC and TLD of a brominated

epoxy polymer
GPC Column :JAIGEL 2H
TLC Solvent : Benzene : Acetone

(100 : 20 viv)
TLD Wave length :Samp.277nm
Ref.  310nm
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Fig.6

TLC and TLD of a bisphenol type curing
agent
TLC Solvent,

Benzene : Ethyl acetate

(100 : 50 viv)
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Table 4 Analytical result of a bisphenol
Atype curing agent

OH

Degree of polymerization | TLD (%) GPC (%)
1 39 36
2 26 28
3 13 15
4 6 10
5up 16 11
Average dogre of

1985
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Fig.7 Thin layer chromatogram of a bisphenol A
type epoxy polymer (A) and a bisphenol A
type epoxy curing agent (B)
Adsorbent : Kieselgel 60 Fzs4
Solvent  : Chlorofolm : Acetone

(100 : 25 viv)
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