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Table 1 The yield of perfluorcheptyl end capped polyacrylic acid (FPAA) and molar ratio
of acrylic acid and perfluorooctancyl peroxide

Sample 1 2 3 4 5

Molar ratio 12.8 22.0 43.4 57.5 101.2
Yield( %) 17.8 25.7 10.9 9.4 14.0
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Table 2 Average molecular weights of several samples of perfluoroheptyl end-capped
polyacrylic acid and their values of intrinsic viscosity

Sample M.x107* M_x107* M, x107* M,x107* M_/M, [7l(dl-g™ ")
1.33 2.62 3.87 2.62 1.97 2.62
1.82 3.77 6.29 3.77 2.07 3.7
1.70 3.7 6.28 3.7 2.18 371
3.29 6.52 13.3 6.52 1.98 6.52
1.42 7.99 20.1 7.99 5.64 7.99
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Fig. 2  Surface tension versus concentration for agqueous
solutions (30°C ) of perfluoroheptyl end capped polyacrylic acid
samples 1 to 5, perfluorcoctancic acid {(J) and polyacrylic acid
(X} at 30C

Table 3 Surface concentration I" and molecular area & for aqueus solutions of perfluorcheptyl end-capped
polyscrylic acid samples 1 to 5, perfluorooctancic add (FA) and ordinary polyacrylic acid (PAA)

Sample 1 2 3 4 5 FA PAA
ay/alnC{mN/m) -13.0 -9.06 -11.2 -11.2 -9.73 -19.6 -0.501
I % 10'°( mol/ cm®) 5.18 3.60 4.43 4.43 3.86 7.76 1.99

8(nm?) 0.322 0.461 0.375 0.375 0.430 0.214 8.34
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PREPARATION OF PERFLUOROHEPTYL END-CAPPED POLYACRYLIC
ACID AND SURFACE TENSION OF ITS AQUEOUS SOLUTION

LUO Xiangdong, LI Ruixia, WU Dacheng
{ Textile College, Sichuan University, Chengdu 610065)
HSU Shaw Ling
{ Polymer Science and Enginsering Depariment and Materials Research Science
and Engineering Center, University of Massachusetts, Amherst, Massachusezzs 01003, USA)

Abstract Five samples of perfluorcheptyl end-capped polyacrylic acid { FPAA) having a
high surface activity were prepared by free radical polymerization of acrylic acid. The initiator
was perfluorooctanoyl peroxide which produced the free radical of heptyl at 45C . The yields
of FPAA were in the range of 10% to 25% . The weight-average molecular weights were
2.62 X 10" to 7.99 % 10* and the polydispersity indexes were 1.97 to 5 .64, depending on the
concentration of the initiator in the monomer. The surface tension was about 15mN/m at
30T for the aqueous solution of FPAA with the weight-average molecular weight 2.62 x 10*
in the concentration of about 0.01g/mL. The molecular areas of FPAA at the air-water
interface under the condition of critical micelle concentration were 3.2 to 4.6nm’, which are
obviously larger than the area per molecule of perfluorooctanocic acid (2.14nm?) and much
smaller than that of ordinary polyacrylic acid (83.4nm?). It means that the polymer
molecules in the surface adsorbed layer form the brush structure because of the special effect
of the perfluoroalkyl groups at the chain ends.

Key words End-capped polyacrylic acid, Surface tension, Polymer adsorption, Polymer

brushes, Air-water interface



