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Fig.1 The 'H NMR spectra of a- methacrylic acid
polymerized at different doses
a. 10 kGy, b. 50 kGy, c. 168 kGy, d. 280 kGy
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Table 1 The conversion rates of a- methacrylic acid

polymerized at different doses
R BEHE
Absorbed dose /kGy Polymerization conversion rate /%
10 63
50 76
168 85
280 86

Doserate: 6.7 kGysh™'
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Fig2 The 'H NMR spectra of a- methacrylic acid
polymerized at different dose rates
a. 18 kGyh'', b. 6.7 kGy*h', c. 2.6 kGy*h!
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Fig3 The 'H NMR spectra of polymethacrylic acid in
different solvents
a. D,0, b. D,0+0.1 mL NaOD
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Table 2 The spin-lattice time of protons in a- methacrylic
acid at different doses

BUAR Tl

Koy T i) =CHm CHp) -CH(m)
10 0.59 55.1 0.44 6.2
50 0.58 74.1 0.44 34
168 0.59 — 0.42 3.8
280 0.61 55.5 0.39 2.4

Dose rate: 6.7 kGyeh'!
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Figd4 The 1n[M(2t)] vs 2t curve for main chain of
polymethacrylic acid at different doses
a. 280 kGy, b. 168 kGy
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Studies on radiation polymerization of a-methacrylic acid by 'H NMR

. .12 1
ZOU Qin' ZHAO Xin'? SUN Wanfu
1 ( Analysis and Research Center, Xinjiang University, Urumgi 830046 )
2 ( Wuhan Institute of Physics and Math, ics, the Chinese Academy of Sciences, Wuhan 430079 )

Abstract The polymerization conversion and segment motion of o- methacrylic acid were studied using 'H NMR
spectra, spin-lattice relaxation time and spin-spin relaxation time. Meanwhile, the change of the proton chemical
shifts in different solvents was observed. The resuits indicate that the polymerization conversion of a- methacrylic
acid increases with the absorbed dose rising and decreases with the dose-rate rising. The proton spin-lattice relaxation
time of o- methacrylic acid keeps unchanged while the spin-spin relaxation time shows a double exponential feature.
It is found that the proton chemical shifts vary with the blending solvent.

Key words - methacrylic acid, Radiation induced polymerization, 'H NMR, Spin-lattice relaxation time, Spin-spin
relaxation time
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