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Abstract: Polylactic acid(PLA)is a kind of polyester synthesized from plant resources, which can be used as packaging
materials without any pollution to the environment. However, the poor heat resistance and brittleness of PLA restrict its
practical application in the industry. It is an effective way to improve the performance of PLA film by compounding PLA
film with metal or metal oxide nanoparticles. This paper summarizes the preparation methods and characteristics of PLA
film, introduces Ag, TiO,, ZnO, SiO, nanoparticles and PLA composite films, and summarizes the effect of these
nanoparticles on the performance of PLA film. The influence and mechanism of these nanoparticles on the properties of
polylactide films are also mainly reviewed, finally the problems and future development of this kind of composite films are
prospected.

Key words: polylactic acid film; metal and metal oxide nanoparticles; properties

RS EHEE: 2020-09-04

EHEWB: LaAwEEFARAFESRA (2020-118) ;L4 & EFLIRIAR (201803D221013-4) ; B AMH AL TG A E LR T FFGRMA S
P (KF202002)

TEEBNT: &4 (1980-) , %, #4843z, AR F @: 5T AW F 5 AppbE KR W9 B 5415 A, Email: zhaogao202005@163.com.

*EEEE: ME (1968-) , 5, W%, 3%, B 5 F A5 5 AdAHH, Email: 83120992@qq.com.


https://doi.org/10.13386/j.issn1002-0306.2020090035
https://doi.org/10.13386/j.issn1002-0306.2020090035
mailto:zhaogao202005@163.com

n]&

B a2E 15

=

Hi, 4 SREER AN RN ERER R BT R - 421 -

RGE B e bR AT Bl . 4w . SR
Vi e . ARANARH S . H AT AR Z 4 S vl T
J AL, ISR AR 22 5 e S X I
R BRI, AT KRR IR ST | R R 2 1 G
He HRTHFITRZ A PT B SR A ) B EA AR R
FLEZ (lactic acid, PLA) | JEHy . £F4E3R | 2R, H
B LR 9 5 Bl 24 MBS B Ry (FDA) )2
A GRAS (— A INZE 4P, AT U B i,
IR —Fh AWy nT B AR, H AR O IR (RS .
LB RERYSE) A TR, 2L oA T EE YR R 41
AR, vT T SR (AR LR T2
PRZE s o3 B T E MG L 22 R ) T R
WK AA AL PELAT LT B . W RE 1 a0 A4 1,
5 PLA my#flEi3e R, 55 PLA AHEAEM, it
PRI A SE SAVE T, AT LA ROACGE D LR TERE | i
PPEREMBAPSERESE . b T HEm PLA PERE, BFoT
B L INAAA WLETCH LA KIFOE} DS 3 2R LR WA E
A TR Z N g B a8 S b
KA AR N T IZ I TCH LA K IER], — B EA =
SR I A e AR A, K 7R 3] PLA BLST roAN Y
AT LR i 2R L v R ) BELRR P e . ALACPERE L FArE
e, T FLiA n] LAYE A 7% s 2
HWHTE S PLA 48 o4 m S b e RIe el AT gl
K Ag. 9K TiO, . 49K ZnO. 442K SiO, 45
1 RIABEMSIEHF AR

PLA (B 1) J&—Fh LA AT B A= A8 P 5 U5 Sk sk o]
M A Y T REFR R I IGERBR . PLA MIEAR L
PR, AR AT LA R SRR 12 A R e RAS, SR )5 LR
PAAART DL 340 3R (K] 2) B35 5B BN 3E TR 24
JE PR EIE R FLRR (K] 3), Hidh g & b = i iy
JHEYTT . PLA EAA N TrERAE AR 2k, vl i T
2y AR, HAE 2505 vl DAk A AR P58
L& CO, 1 H,O, P i A i 6E VE R IR

n

K1 RILR(PLA)ZHE

FIH, ATk PG TS G A

IR G WA & 715 W | TS
BEE A | S IREE | BAESTE . WRIE ST B IR
YA CES RSB AN A IIE = Rh IS YA ] A
PSR LR THE R S W 2L, — e mT UM AR 9357 | sipeqA
BRI SRS WA i X — [l S Rl il A
FEAFXT AL /)N, AEH A it AR EE . AR EEE
SRS, HF H R B AR P R SR Y, X T O —
S B AR5 AT TR SR FLIR S B BA X
TS SR (B R i 9T D A ) SRR P
BRIt I A R PR, G T RS g A EL il 4
AR ZLIR I &) | aBWIVESF . PRI E R E T B
D7 AR S0 3 el T B — il A SR FLIRM IR ) 7 %,
AR AL S VU3 FH T S I E A 5 S B A i s

SRR B FLIR IR ELAT e B 3 B AN R AP 7K %
ARAGE LR, WT LS ARl 2R TR L
FERR (PET) . AR LM (PSOAHUESE . (HERFLER A A
SR IR TS T SR LR Lk a, R
FLIRH AR s b. FHBRSIMEREMR; c. B2EMIKZRS
BELF P BE AT R, X0 T B 2 oA KAk
s d. PLA Fafi R PeAsoridas il -
2 ERRERENYESRIRESR

Bl S Jm A A AN AR T BRI 2 R F LI
JE R AT AT R4 BERAPERE . HUMGREE | ERE
FPLHTERES . O AH Au, Fe, Cu. Ag S5 /RN
SBEF-F TiO, . SiO,. ZnO %54 J@ | bk 7T
A3 PLA BEPERE, JN T B i PR EE 5 T o

K Ag RIPTTETERE .35 M W H + 53 iz, Br
L Ag/PLA G EAFRZE . MK Ag UKL 2%
N RG W il sl S S A M A A SE
KA IR RO, TiO, A BT, Ax4rqT
AR ERE —Fh SR, A TAANFEIREA . Horp e
ARFNBLER AR BERAHT 7093128 3.0 F11 3.2 ev. AL,
BUERE LL 2147 Sl S AE N M. 55 4h, Tio, &
SR EERIHLAERE . R4 BEFRYEBERIPT A RE I L K

CH, O

CH, Q K 45 & , GH: O
——— H-O0 -g— C+OH +n H,0
4] .'n

n HO-C—C- OH
o 140~210C

B2 gkl R

Fig.1 Struction of PLA Fig.2 Preparation of polylactic acid by direct condensation
CH, O
WK A / 3 Y|
5 (CIjH3 (I? —— ok 454 - u +O—Hé—8 |]| ol il
HO—H—¢C 180~210 °C s n IR/ 170~180 C
i "
HC, c O FEAEFH) cH O
. ! o3 on
H O_ C-H  140-180 J(O—-g-—c T
C" CH,
(0]

K3 PR Gl R IR

Fig.3 Preparation of polylactic acid by ring opening polymerization
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Table 1  Application of different metals or metal oxides in polylactic acid membrane
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Table 2 Study of different degradation types of PLA
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Table 3 Bacteriostatic mechanism of different polylactic acid nanocomposite films
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