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Solubility and Chemical Reactions of Kevlar in DMSO/Quaternary
Ammonium Salts Solution
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Wataru Kuriyama, and Shinji Sugihara

Graduate School of Engineering, University of Fukui, 3-9-1, Bunkyo, Fukui, 910-8507, Japan

Abstract: The solubility of Kevlar, poly( p-phenylene terephthalamide), in dimethyl sulfoxide(DMSO)/
quaternary ammonium salts solution was studied under various conditions. Kevlar dissolved in DMSO/tetra-n-
butylammonium fluoride(TBAF) solution containing TBAF over 10% on heating at 80°C. Then Kevlar dissolved
in DMSO/TBAF was reacted alkyl bromides to prepare N-alkyl derivatives. High reactivity was shown with
allyl bromide and propargyl bromide. Graft polymerization of cyclic esters and acrylic monomers was also
studied. ¢ -caprolactone was graft-polymerized by Na-metallation of Kevlar. Glycidyl methacrylate and methyl
methacrylate were graft-polymerized on Kevlar using 2,2’-azobis(isobutyronitrile). Further, the effect of mixing
of graft Kevlar fiber on the destruction strength of PMMA resin was studied as an application.
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Table 1 Solubility of Aramides in DMSO/TBAF

solution
TBAF conc. Kevlar  Technora Conex
(%)
0 X X X
5 A A O
10 O O O
15 O O O

Aramide, 1%; Temperature, 80°C
O:soluble A partially soluble X: insoluble
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Fig. 1 Effect of temperature on the solubility of

Kevlar at various TBAF concentrations.
Kevlar, 1%; heating time, lh
Temperature("C): O, 40; @, 80
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Table 2 N-Alkylation of Kevlar by the reaction with

alkyl bromides
R/CONH
R DMSO DMSO/TBAF
C4Hy 0.07 0.40
CioHas - 0.41
CpHys - 0.36
C¢HsCH, 0.03 0.49
CH,=CHCH, 0.04 0.77
CH=CCH, - 0.83

Kevlar, 1%; TBAF conc., 10%
Na-metallation: NaH/CONH, 1.5; 30°C; 2h
Alkylation: RBr/CONH, 2.0; 40°C; 2h
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Fig.2 'H NMR spectrum of allylated Kevlar in
CDCls;.
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Table 3 Graft polymerization of ¢ -CL on Kevlar in
10% DMSO/TBAF solution

CL conc. Conversion Grafting Grafting
™M) (%) (%) efficiency
(%)
0.25 33 43 52
0.5 16 45 56
1.0 8 59 74
1.0%* 1 8 94

Kevlar, 1%; TBAF conc., 10%
Na-metallation: NaH/CONH, 3(x,0); 30°C; 2h
Graft polymerization: 40°C; 2h
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Fig.3 Effect of TBAF concentration on grafting
of acrylates.
Kevlar, 1%; AIBN, 30mg; 70°C; 4h
Acrylate: @ , O GMA(0.38M); [, MMA
(0.5M)
Closed: heated the solution at 80°C before
grafting; Open: non-heated.
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Fig.4 Effect of GMA concentration on grafting
in the presence(@) or absence(O) of allyl

bromide .
Kevlar, 1%; TBAF conc., 10%; AIBN,
30mg; 70°C; 4h
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Fig.5 Effect of mixing of graft Kevlar fiber
(0.2%) on the destruction strength of
PMMA resin.
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