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Fig.1 The standard curve of TEMPO solution
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Fig.2 Effect of plasma treatment time on the concentration of
radicals
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Fig.3 Effect of plasma treatment power on the concentration
of radicals
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Fig.4 Effect of time exposed to the air on the concentration of
radicals (600w; 180s)
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Fig.5 Effect of solution temperature on the concentration of
radicals (500W; 180s)
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Fig.6 Effect of time PU film placed in solution on the
concentration of radicals
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Fig.7 Effect of plasma treatment time on grafting rate (mono-
mer concentration=25wt%; 70°C)
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Fig.8 Effect of polymerization time on grafting rate (Mono-
mer concentration=25%, Plasma power=600W, Plasma
treatment time=180s)
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Fig.9 Scanning electron micrographs of polyurethane films (a) Polyurethane film without plasma treated;
(b) Polyurethane film with plasma treated; (c) Polyurethane film with AA grafted
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Study on the superoxide radicals of PU surface radiated by plasma with the

2,2,6,6-Tetramethyl-1-piperidinyloxyl radical method

SUN Yuan*? LIANG Hongjing" DENG Xinhua*? XU Zhicheng®
BIAN Dongcai? ZHOU Xiaofeng® ZHANG Tao*
! (School of Materials Science and Chemical Engineering, Tianjin Polytechnic University, Tianjin 300160)

2 (State Key Laboratory of Membrane Materials and Membrane Process of Ministry of Education,
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ABSTRACT In this study, the quantity of the superoxide radicals created by O, plasma activation was confirmed

by a new method-the 2,2,6,6-Tetramethyl-1-piperidinyloxyl radical (TEMPO) method and the effects of various con-

ditions on radicals concentration were investigated. Under the conditions at which the radicals have optimal concen-

tration, polyurethane (PU) film was treated by plasma to graft with Acrylic acid (AA) in order to testify the feasibility

and dependability of the TEMPO method. In addition, the influences of react conditions on grafting rate were discuss,

the acrylic acid grafted on the surfaces was characterized by Scanning electron microscopy (SEM). At 600W, 180s

the concentration of the radicals high, the grafting rate is high correspondingly. The results suggest that the TEMPO

method is an effective method to determine the concentration of superoxide radicals.
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Radicals
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