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ABSTRACT: The structure and properties of nano-MnO, chitosan composite film were analyzed to provide reference for
the preparation of biodegradable packaging materials. The KMnO, was combined with MnSO, to form nanometer man-
ganese dioxide (nano-MnQO,) by hydrothermal. Then, nano-MnO,-CS composite film was successfully prepared through
CS and nano-MnO, in a mixed solution of acetic acid and glycerin under ultrasonic wave. The properties of the composite
film, such as tensile strength, elongation at break, oxygen and water resistance, light transmittance and antibacterial
property were investigated. The structure was characterized by Fourier transform infrared spectroscopy, X-ray powder
diffractometer and the digital polarizing microscope. The thermostability was studied by thermogravimetric analysis. The
nano-MnO, was uniformly dispersed in the chitosan and they were connected to each other by strong intermolecular
forces. When the mass ratio of nano-MnO, : CS is 1 : 5, nano-MnO,-CS composite membrane has excellent oxygen and
water resistance, strong light barrier performance, good flexibility, thermal stability and antibacterial property. Therefore,
the prepared nano-MnO,-CS composite film has improved mechanical properties and barrier properties, enhanced thermal
stability, and has a certain antibacterial effect.
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Tab.1 Influence of nano-MnO, contents on properties of the nano-MnQO,-CS film

PERE  GUMREEAPR TR/ *%(jfﬁiﬁfgﬂ)oﬁ)/ R %

P-0 117.68 8.90 12.86 85.46 21.10
P-0.01 215.75 10.83 11.26 25.46 2.10
P-0.02 647.92 67.07 10.46 12.76 1.60
P-0.04 519.75 21.51 9.77 8.10 0.30
P-0.06 294.27 11.57 9.05 3.54 —0.10




Fa2k H1l

AL R nano-MnO, 52 RMHE A IR il # 15 11 fE £ 99 -

BRI 5538, 5oc R Z BAETE R AT S e
FH, NG T BRI SSIRVE T, (0 AR o o B s A7
K., Bl#E nano-MnO, AT, H 4R nano-MnO,-
CS E A WERPTHrmEE | WS Sam A m)N, (H sl
CS IEAY K, X A & H1 T nano-MnO, B i A# 43F-1]
FIVEF askss, R8O e, SRR
AR, Zepeibse, X5 30RO IR E AR

TG F AR T 78 M 77 18] i S BV E A, ]
A5 T R A WL RIS Sk . alise R T A
BRAEFEE MRS, A AR L A BRI, i
IKFE MBI R4 K . nano-MnO, I AR 7K 75K )
Bt R B T —E RS E R, R /NS R b
a3 FAVER 1 092 ma AN BRI T 3R A4 0 5, [R]E
W TIE Y #6EE, 52 nano-MnO,-CS E & I
FH 7K PERERETR . >4 nano-MnO, 5 CS HYFiE L H 1 : 5
(FEdh P-0.04) I, /KZESMIET A A CS R b
i 24%.

R R T 5 REWERR/N, B A
FH A FRURR T RN R A W A RGOS B PR AR
nano-MnO,-CS & & i ke v e MR, 50
TSR, A R T B0E B I G B RIERRR,
eI 2 R Rl HEI STV 8. MiE
nano-MnO, & & 3 1, nano-MnO,-CS & & K
POV {HZ #T A%, 5 A BH 40P BB 20 7 44 5

H T nano-MnO, X ' W UAL, il 2 1) & A e mT
DL BAT B G FR/E AT, 600 nm b4l CS fEAY
BEmMBEBLE (21% ), EABEMNBECEHEE
nano-MnO, % & I MZ#T K. 24 nano-MnO, 5
CS a1 : 10 (FEf P-0.02) B, IZ-A IRAE AT
WG IX BB R R 7.6% 45 -« 24 nano-MnO, 5 CS
MR 12 5 (RESL P-0.04) B, & AR EiE T
FREE] 1.4% LT, X A R BH e 1 ik o

ZE FAriAR, 24 nano-MnO, 5 CS Wy N 1 : 5
(EESh P-0.04) BF, nano-MnO,-CS & & K J1 241
fie . BHRATERRECAT

2.2 nano-MnO.-CS £ & ERIZT MRSt

CS A1 nano-MnO,-CS & -G IRAYLTAMETE WA
3. HE 3 AT41, nano-MnO,-CS E & IE7E 582 cm’!
LT Mn—O BERFREfR AR IR, EI CS fZrh
WIS AT nano-MnO,, 1261 cm™ 4 () I i )
J& T O—H W& PR3, nano-MnO,-CS K& AL
Ab g I O HE €S I 8 458 1400 em ™' Ak IR I
U2 AR 1K B Ao RO FERUK 4y 75 R,
CS MEBA H P, 1646 cm ™' AbJEF2 M N—H 1 45
BN, nano-MnO,-CS & 45 B W W AR X 1G58, If:
IR 3h 3 1558 em !, X ] figS2 H i 5 5¢ B b
TR SRR, SN SRS O—H
N—H $#AR K, 5 IE BRI, RS ) I X

g, MidiEa 28 5, X 2 nano-MnO,-CS E G fiK
¥Rl EA B VE - .

CS

AR

582
ls\ﬁ“oolzsl
13450 L 1 1 L
4000 3500 3000 2500 2000 1500 1000 500

PeE/em!

K13 nano-MnO,-CS & £ A CS AL Sk
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Tab.3 Bacteriostatic effect on E.coli under
nano-MnQ,-CS film

nano-MnO, 55 CS it & [ MEE HZ/cm
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1:5 2.12+0.03
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