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Prepar ation and properties of PBAT/modified 4A zeolite composite films

ZHAN Xiao, SUN Junzhuo, ZHANG Daohai"
(School of Chemical Engineering, Guizhou Minzu University, Guiyang 550025, Guizhou, China )

Abstract: Anionic surfactant, sodium dodecylbenzene sulfonate (SDBS), and silane coupling agent,
y-aminopropyltriethoxysilane (KH550) were used for modification of 4A zeolite to prepare two types of
modified 4A zeolites (zeolite-SDBS and zeolite-KH550), which were then casted on polyterephthalate-
butanediol adipate (PBAT) matrix to obtain PBAT/modified 4A zeolite composite films. The two modified
4A zeolites were characterized by FTIR, nanosizer and zeta-potential tester, and TGA. The effects of
modified 4A zeolites content (based on the mass of PBAT, the same below) on the mechanical properties,
thermal properties, water vapor permeability, and hydrophilicity of PBAT/modified 4A zeolite composite
films were evaluated. The results indicated that compared with 4A zeolite (median particle size 4.727 pum,
Zeta potential 23.6 mV), the zeolite-KH550 and zeolite-SDBS exhibited reduced median particle sizes of
4.385 and 4.553 um, respectively, and increased surface negative charges (Zeta potential —46.2 and —45.8
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mV, respectively). When the content of zeolite-KH550 and zeolite-SDBS was 20%, the tensile strength of
PBAT/modified 4A zeolite composite films (15.4 and 13.5 MPa) was 22.2% and 7.1% higher than that of
PBAT/4A zeolite composite film (12.6 MPa), respectively. When the content of zeolite-KH550 and
zeolite-SDBS was 30%, the elongation at break of PBAT/modified 4A zeolite composite films (331.0% and
303.0%) increased by 24.4% and 13.9%, respectively, compared with PBAT/4A zeolite composite films
(266.0%). When the content of zeolite-KH550 and zeolite-SDBS was 40%, the initial decomposition
temperature of PBAT/modified 4A zeolite composite films (370.9 and 370.7 °C) increased by 1.3%
compared with PBAT/4A zeolite composite films (366.1 °C). Zeolite-SDBS was more conducive to
inducing crystal nucleation, but hindering crystal growth. The crystallization temperature of PBAT/modified
4A zeolite composite films prepared with zeolite-KH550 was relatively lower, with the crystallinity
relatively higher. PBAT/modified 4A zeolite composite films prepared with zeolite-KHS550 exhibited better
mechanical properties, thermal degradation performance, and water vapor barrier properties.

Key words: 4A zeolite; poly(butylene terephthalate) adipate; sodium dodecyl benzene sulfonate; silane

coupling agent; composite films; functional materials
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Fig. 7 TGA (a~c) and DTG (d~f) curves of PBAT/4A

zeolite composite films and PBAT/modified 4A
zeolite composite films
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Table 1 Thermal decomposition data of TGA and DTG of
composite films

IR MR W s
AR iR HRE  w/ 29,
°C °C  (%/min) ’
PBAT I 359.9 398.6 2.2 5.8
PBAT/zeolite-10% 357.3 392.7 2.2 11.4
PBAT/zeolite-20% 359.3 392.2 1.9 20.8
PBAT/zeolite-30% 365.7 395.5 1.7 27.7
PBAT/zeolite-40% 366.1 382.6 1.4 34.5

PBAT/zeolite-KH550-10%  363.2 394.5 2.2 11.7
PBAT/zeolite-KH550-20%  363.9 391.6 1.9 20.2
PBAT/zeolite-KH550-30%  367.2 393.5 1.7 26.8
PBAT/zeolite-KH550-40%  370.9 393.8 1.5 35.1
PBAT/zeolite-SDBS-10% 358.1 391.4 2.1 12.7
PBAT/zeolite-SDBS-20% 365.2 390.0 1.9 19.2
PBAT/zeolite-SDBS-30% 369.5 396.5 1.7 27.0
PBAT/zeolite-SDBS-40% 370.7 392.2 1.5 34.7

PBAT/zeolite-KH550-40%7#1 PBAT/zeolite-SDBS-
40% AL IR 2 R IR BE Sl 370.9 11 370.7 °C, % PBAT/
zeolite-40%[1) 366.1 CHEBHER T 1.3%. X &K N,
KH550 Fi1 SDBS gt )5 1Y 4A WA BEAE 1 = T
BHGEARA A, B2 HENRATESESE
AU (H MR R TR, WA AR B R T R
i, B RIE(EIREE (393.8 F1392.2°C)
HIPEET . 5%k AR b 5 TCALIURL & it 19 28 £k O E
A, RN, B A 1E 700 °C R ASA FEMRK.

8 i PBAT/AA Wi A1 52 & Wi RN PBAT/EVE 4A
W A RS A s Rt 2, HAER Y T3 2,

M 8 FNFE 2 W LIE H, PBAT BRAYBEES (L% AR

W (T,) N-31.95 °C, PBAT/4A {1 AR
T,(-34.68~-34.32 °C )% PBAT JER#{IK T4 2.5 °C,
It H. zeolite & HEXTHFZ A K . 5 PBAT/4A A1
HAHBAALL, ot 4A WA Xt PBAT/EME: 4A WA
AW T, 520 A BT ANE . zeolite-SDBS HYMIA
fii PBAT/HttE 4A Wi B-SWBER T, (-36.79~
—35.92 °C ) % PBAT JEER#(IK 4~5 °C, HFfHE zeolite-
SDBS &b 2B AR L, 4 zeolite-SDBS F i N
10%H}, PBAT/zeolite-SDBS-10%[ T, [t PBAT i[%
1k 4.84 °C; Bi% zeolite-SDBS & iZ W, 3 7,
i PBAT BEFEIE /N ; 4 zeolite-SDBS 7 4 i 5|
40%F, PBAT/zeolite-SDBS-40%1) T, i PBAT JK[#
fi% 3.97 °C., zeolite-KH550 Xf PBAT/ME: 4A il £152
HREY T, 520 2 BUAH R R . 4 zeolite-KHS50
N 10%HT, PBAT/zeolite-KHS550-10%H) T, 4%
PBAT [ %A% 2.80 °C; Y4 zeolite-KH550 & 384 i 5]
40%H5}, PBAT/zeolite-KHS550-40%1) T, % PBAT fi
BRI/, AU 0.38 °C. XJEHR A, 4A WA a9
ABEIEREAS PBAT 43T VER 1, 765 55K il
A SEEE A . A2 4A WA SRS NS
SR AZIE =S G T 7 N -5 eV =3 | R (0 A B ]
zeolite-SDBS %% zeolite & ¥ 4f b /3 HUFE PBAT Ftfk
r, MER IR zeolite-SDBS T fig R 26 /> 145 1
R . SBAN, zeolite-KHS550 i — 343 Al L)
5 PBAT A HB00 mUfb 22, X b2 2 Xt oy
T4 I A ot R B BH AR T, [tk , PBAT/zeolite-
KHS550-40%H) T, % PBAT & F [ A .

MIE 8 FilZ 2 i8] LI I, PBAT/AA WA E G
MR SE S (X,) Bf#E zeolite 25 AN 5L LM
Jel I RS R R

R2 GRS S RO

Table 2 Composite film data of crystallization and melting

VR BEAE: WERGAL AR BE/C B RhIREE/C Jini/C i B RR /) HERE/%
PBAT & -31.95 71.65 126.56 15.67 13.8
PBAT/zeolite-10% -34.32 79.81 127.32 16.25 15.8
PBAT/zeolite-20% -34.65 76.37 125.08 13.45 14.8
PBAT/zeolite-30% -34.68 77.63 127.03 11.49 14.4
PBAT/zeolite-40% -34.39 77.68 127.69 8.99 13.2
PBAT/zeolite-SDBS-10% -36.79 84.36 126.98 15.07 14.7
PBAT/zeolite-SDBS-20% -36.41 86.79 126.99 12.56 13.8
PBAT/zeolite-SDBS-30% -36.20 85.83 127.27 11.35 14.2
PBAT/zeolite-SDBS-40% -35.92 85.63 127.63 8.56 12.5
PBAT/zeolite-KH550-10% -34.75 72.46 125.59 15.72 15.3
PBAT/zeolite-KH550-20% -34.54 72.39 125.09 13.89 15.2
PBAT/zeolite-KH550-30% -33.28 71.98 125.35 11.99 15.0
PBAT/zeolite-KH550-40% -32.33 71.31 125.72 9.13 13.3
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Fig. 8 Crystallization curves (a~c) and melting curves (d~f)

of PBAT/4A zeolite composite films and PBAT/
modified 4A zeolite composite films
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Fig. 9 Water vapor transmission coefficient of PBAT/4A

zeolite composite films and PBAT/modified 4A
zeolite composites films
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Fig. 10 Dynamic water contact angle of PBAT/4A zeolite
composite films, PBAT/zeolite-KH550-40% and
PBAT/zeolite-SDBS-40%
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