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Preparation and Properties of Poly Lactic Acid /

Tannic Acid Composites
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(Henan Key Lab of Biomass Energy, Zhengzhou 450008, China)
Abstract: Polylactic acid (PLA) is a kind of green and environmental friendly
polymer materials with good thermal processing and mechanical properties and
biodegradability, however, the properties of poor heat resistance, hardness and
brittleness greatly limits the applications of PLA related materials. In this study, a
series of PLA/TA composite films composed of PLA and tannic acid (TA) with

different TA contents were prepared. X-ray diffractometer, FTIR spectrometer,
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thermal gravimetric analyzer, electromechanical universal testing machine and
ultraviolet-visible spectrophotometer were used to characterize and investigate the
properties of the composite materials, respectively. The results show that the strong
hydrogen bonding between PLA polymer chains and TA molecules are found,
meanwhile a conjugated system between methyl in PLA and benzene ring in TA are
formed in the composite film, which greatly improves the heat resistance and
mechanical properties of the obtained composite films. In addition, the composite
materials possess strong UV shielding function due to the polyphenol structure of TA,
which has potential application prospects in the field of packaging materials.
Key words: poly lactic acid; tannic acid; blending modification; composite films
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Fig.1 FTIR spectrum of TA and PLA/TA composite films with different TA contents
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Fig.2 XRD curves of TA and PLA/TA composite films with different TA contents
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Fig.3 DSC curves of TA and PLA/TA composite films with different TA contents
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Fig.4 TG curves of TA and PLA/TA composite films with different TA contents
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Tab.1 Thermal decomposition properties of PLA/TA composite films with different TA contents

e Ts(C) Tas(C) Ta10('C) Tas0(C) Timax(C)
neat PLA 302 111 307 352 375
5T-PLA 319 122 324 359 380
10T-PLA 323 122 326 358 379
15T-PLA 325 112 329 362 383
20T-PLA 312 120 315 357 381

H: TSy Tas Taaon Tason Tmax 75 MRANFE S IVIGE 73 AR, S HE 5%, 10%. 50%H}
StoF I3 FEE R g K 9 ik D
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Fig.5 Tensile strength curves of PLA/TA composite films with different TA contents
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Tab.2 Tensile strength and elastic Modulus of PLA/TA composite films with different TA contents

FE i PR (GPa) s (MPa)
neat PLA 3.06 49
5T-PLA 3.28 53
10T-PLA 3.16 57
15T-PLA 2.93 45
20T-PLA 2.93 41

S PEAS AR R S AR T M 5 R, AT R JEE S R P A B R Y ) BB AR
TR, SR BN 75 e R TE . 8] 6 45t T 41 PLA JEFI PLAITA 56
JEL) N 73- AR M 2, s B AR AR FE 25 R 2 Fros. ATRUEH, D
T TA JE I E S IREAE PLA JBAE ) kgt B — e REmiRTE. g TA S &
(RI3E AN, PLAJTA 52 G HECH I RS R e 5 P2 357 H B S 30 K s ol N R e s (R
AR B R KRR EHL, B TA S8R &SN, WRMKER D 24 TA
NINE NV 5%3G N4 10%H0, PLAVTA & & st i i = (1) 3.28 GPa Jdi/)
% 3.16 GPa, {H{%E 146 PLA 5. 24 TA SE&E T 10%, PLA/TA & & A5
MR R Al PLA G TR R R RIS, hossZ s TA iR, 76 TA
NIy 10%0 2RI KA 57 MPa; HERZEIG N TA Wi, 26 H R bR
FERBEZE 41 MPa, T4 PLA JER 49 MPa. PLA/TA & & 11241 REBE &
TA MM RIS 58 5 PR, 2R TA MIRINERT 10%0, 24 RrE s
YRR, S5 RREiEcal PLA JREE NSRS, (45524 5 55 ma R R i )
MHEFE TR 322 RE: 24 TA WRINE N 15%F1 200%, &4 i 3 34 H
) PLA Ko FHEE 8D, A FIRER /N, SECE AR RIL, R h
TR TR TR IRAE PLA R+ 8T, PLA BEBCA RS RIR I,
FEUR A A R AR,
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Kl 6 AN TA W) PLATA 56 g Z 0 K]
Fig.6 Transmittance of PLA/TA composite films with different TA contents
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