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Abstract: The PDMDAAC-AGE-MAA /nano-ZnO composite was prepared by dimethyl diallyl ammo-
nium chloride (DMDAAC), allyl glycidyl ether (AGE), methylacrylic acid (MAA) and nano-ZnO via
in-situ polymerization. The effect of the dosage of nano-ZnO on the performance of PDMDAAC-AGE-
MAA /nano-ZnO composite was investigated, and the composite was characterized by FT-IR, XRD
and TEM. Then cotton fabric was treated with PDMDAAC-AGE-MAA /nano-ZnO composite. The
results show that when the dosage of nano-ZnO is 0. 8% , the stability of PDMDAAC-AGE-MAA/
nano-ZnO composite is the best; The characteristic absorption peaks of the epoxy groups and nano-
7ZnO exist in the PDMDAAC-AGE-MAA/nano-ZnO composite, Nano-ZnO is good dispersion in com-
posite; Compared with the control cotton sample, the cotton treated with the PDMDAAC-AGE-
MAA/nano-ZnO composite after 10 times of standard washing shows the precent reduction of antibac-
terial properties against Escherichia coli(E. coli) and Staphylococcus aureus(S. aureus) is above 80%,
and the percent reduction of antibacterial properties against Candida albicans (C. albicans) is above
75% . because of the antibacterial properties of the synergistic effect by nano-ZnO and N in the com-
posite. The PDMDAAC-AGE-MAA /nano-ZnQO composite is coated on the surface of treated cotton fi-
bers. After standard washing, the elements of Zn and N still remain in the treated cotton samples, the
cotton treats with PDMDAAC-AGE-MAA/nano-ZnO composite possesses good washing fastness.
Compared with the untreated cotton,the cotton treated with PDMDAAC-AGE-MAA /nano-ZnO com-
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posite has no effect on the breaking strength.

Key words ; dimethyl diallyl ammonium chloride; nano-ZnQO;carboxy group;antibacterial ; washing fastness
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Table 1 The effects of nano-ZnO dosages on performance of

PDMDAAC-AGE-MAA /nano-ZnO composite

Rotational
Dosage of Conversion
Appearance viscosity pH
nano-ZnQ/ % /%
/(mPa * s)

0 Transparent 98.0 15.2 3. 84
0.3 Transparent 98.0 21.3 3.98
0.5 Transparent 98. 4 21.0 4.04
0.6 Transparent 98.9 22.1 4.10
0.8 Transparent 99.4 25.6 4.43
1.0 Turbid — — —
1.3 Precipitation — — —
1.5 Precipitation — — —

Note: “—"means that the performance of PDMDAAC-AGE-MAA/

nano-ZnO composite is not detected.
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Fig.1 FT-IR spectrum of PDMDAAC-AGE-MAA/

nano-ZnO composite
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Fig. 2 XRD spectrum of PDMDAAC-AGE-MAA/

nano-Zn0O composite
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Fig. 3 TEM micrograph of PDMDAAC-AGE-MAA/

nano-ZnQO composite
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Fig. 4 SEM micrographs of the cotton (a)untreated; (b)treated with PDMDAAC-AGE-MAA/nano-ZnO composite; (¢) the cotton treated with
PDMDAAC-AGE-MAA/nano-ZnO composite after being 1 time washed; (d) the cotton treated with
PDMDAAC-AGE-MAA /nano-ZnO composite after being 10 times washed
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(a)untreated; (b) treated with PDMDAAC-AGE-MAA/nano-ZnO composite;

(o) the cotton treated with PDMDAAC-AGE-MAA/nano-ZnO composite after being 10 times washed

Fig.5 EDS spectra of the cotton
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Fig. 6 The antibacterial rate against staphylococcus aureus of
PDMDAAC-AGE-MAA /nano-ZnO composite treated

the cotton after being different times washed
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Fig. 7 The antibacterial rate against escherichia coli of
PDMDAAC-AGE-MAA /nano-ZnO composite treated

the cotton after being different times washed
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Fig. 8 The antibacterial rate against candida albicans of
PDMDAAC-AGE-MAA /nano-ZnO composite treated the cotton

after being different times washed
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