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Abstract: To improve the solubility and adhesion strength of diamine-quinone polymers, urethane group was intro-
duced into the polymer backbone. Urethane group containing polymeric diamines(UDA) were prepared firstly by the
decarboxylation of the NCO group in NCO terminated prepolymer obtained from the reaction of MDI and 1.6-hexandiol.
The reaction mole ratio of NCO/OH was changed from 1.2 to 2.1 to increase the molecular weight of diamine. From the
addition reaction of UDA and p-benzoquinone in THF or DMSO solvent, five kinds of urethane group containing diamine
/quinone polymers(PUAQ) were prepared according to the diamine used. IR, NMR, UV-visible spectroscopy and GPC
were used to characterize the molecular structure and molecular weight of UDAs and PUAQs. Thermal analysis of poly-
mer by DSC and TGA were carried out according to the molecular weight differency. Also solubility test of UDA and
PUAQ with 10 different solvents were carried out to predict the coating property of the polymers.
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Scheme 1. Reaction step for urethane group conta-
ining diamines(UDA).
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Table 1. Diamine(UDAs) and Polymer(PUAQs)
Sample Notation

.. Mole Ratio
Diamine (MDI/1.6-HD) Remark
UDA-00 - MDA (standard)
UDA-12 1.2
UDA-14] 14 HN~{_ ) CHa {)}-NH,
UDA-17 1.7
UDA-21 2.1 THF Solvent

.. Mole Ratio

Polymer Diamine UDA /p-BQ Remark
PUAQ-00 UDA-00 2/3
PUAQ-12 UDA-12 2/3
PUAQ-14 | UDA-14 2/3 T%ﬁgg")
PUAQ-17 UDA-17 2/3
PUAQ-21 UDA-21 2/3
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Quinone--Diamine Polymer (PUAQ)

Scheme 2. Polymerization reaction of diamine/benzoquinone polymers(PUAQ).
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Scheme 3. Reaction mechanism between amine and benzoquinone.
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Table 2. Solubility Tests of Diamines(UDAs) and Diamine/Quinone Polymers(PUAQs)

Diamines THF DMSO DMF EtOH H,0 MeOH CCl, | HEXANE |ACETONE|BENZENE
UDA-00 .
o 0 X o X 0 o)
(THF) 0 X A
UDA-14 A o) o) X X X A X X X
(THF)
UDA-I7 A 0 o X x X N X x X
(THF)
el BN o o X X % A % X X
(THF)
PUAQ-00 0 0 o X X X X X A X
(THF)
PUAQ-14
o o) X X X X X A X
(THF) a
PUAQ-17
o) o X X X X X X
(THF) | 2 A
PUAQ-21 X o 0 X X X X % A X
(THF)
O :soluble A :slightly soluble X : insoluble
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Fig. 6. DSC Thermograms of UDAs and PUAQ se-
ries.

Table. 4. Average Molecular Weights and Thermal
Properties of Td UDAs and PUAQs Series

Sample (7] Mw Tm Td
UDA-00 0.030 0.3K 97.0 —
UDA-12 0.348 45K 200.7 —

UDA-14 0.205 * 200.9 -
UDA-17 - * 202.6 -
UDA-21 0.201 * -
PUAQ-00 - 2.8K 321

PUAQ-12  1.220 24.8K -

PUAQ-14 0419 9.0K 200.9 309
PUAQ-17  0.822 11.3K . 311
PUAQ-21 0.345 - 313

Td : Decomposition Temperature, * ; Insoluble.
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PUAQ-21 313 THF Solvent —r
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;\2 PUAQ-14 323

o
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2
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0 100 200 300 400 . 500 600
Temperature(C)

Fig. 7. TGA Thermograms of PUAQs with different
solvent used in polymerization.
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