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Synthesis of fluorinated and hydroxyl functionalized polyetherimide and its coating performances
LUO lJiyong,ZHANG Zuolin, WEN Ying, HUANG Yong, YU Xutian
(Zigong Zhongtiansheng New Material Technology Company Ltd, Zigong 643030, China)

Abstract : Using 2, 2-bis (4-hydroxyphenyl)hexafluoropropane and 2-nitro-5-fluorophenol as raw materials, the functionalized
aromatic diamine monomer (6GFBAHPP) was synthesized via nucleophilic substitution and reduction hydrogenation reactions. The
characterization of the monomer structure confirmed the correctness of the molecular structure of the synthetic monomer,
which contains ether bonds, trifluoromethyl groups, and hydroxyl units. This monomer was subsequently polymerized with 3,
3',4,4'-oxydiphthalic dianhydride to yield polyether amide acid, and polyetherimide (PEI) coating was prepared by thermal imidiza-
tion process. The properties of the PEI and its coatings were studied through thermal gravimetric analysis, intrinsic viscosity test,
water contact angle test, pencil hardness test, impact strength test, flexibility test, adhesion and tensile shear strength tests. The
results show that the PEI has good thermal stability, the temperature of 5% thermal weight loss in nitrogen is 334 °C. The intrinsic
viscosity of the obtained poly (ether amide acid) and PEI is 1.17 dL/g and 0.92 dL/g, respectively, which shows that the obtained
polymer has a high molecular weight. The PEI coating prepared by thermal imidization has excellent flexibility, impact strength and
hardness, demonstrating the water contact angle of 83.3°,the adhesion after coating the copper substrate of 25.6 MPa, and the tensile
shear strength of 13.4 MPa, which has potential application for surface protection of copper-based devices.

Keywords : functionalization ; polyetherimide ; coating ; adhesion ; copper substrate ; surface protection
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Fig. 1 Synthesis route of aromatic diamine monomer 6FBAHPP and PEI
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Tab.1 Test data for intermediate 6FBNHPP mass spectrometry

and elemental analysis

Elemental content/%

Numerical value [M+Na]" "

C H N
Theoretical value 633.070 8 53.13 2.64 4.59
Measured value 633.030 3 53.01 2.55 4.38

Note: 1) Exact mass of sodium adduct in high resolution mass spec-
trum.

%2 6FBAHPP —RRE{KRIEFN TR S MTAVNIX B
Tab.2 Test data for 6GFBAHPP diamine monomer mass spectrome-

try and elemental analysis

[M+H]' D Elemental content/%

Numerical value

C H N
Theoretical value 551.140 5 58.91 3.66 5.09
Measured value 551.140 1 58.80 3.55 4.96

Note: 1) Exact mass of protonated molecule in high resolution mass
spectrum.
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Fig. 6 Digital photographs of PEI coating in performance tests
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Tab.3 Performance test results of PEI coating

Test items Results
Pencil hardness 6H
Water contact angle/(°) 83.3
Impact strength test(1 kg, 50 cm) Pass the test

Flexibility(1 mm) Pass the test
Adhesion/MPa 25.6
Tensile shear strength/MPa 13.4
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Fig. 7 TG curve of PEI in nitrogen
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Fig. 8 Stress-strain curves of adhesion and tensile shear strength tests

of PEI coating
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