5 50 %50 5 ) T & % B N A Vol.50, No.5

148 202245 H ENGINEERING PLASTICS APPLICATION May 2022

d0i:10.3969/j.issn.1001-3539.2022.05.025

A EBERERIEXT PBAT £ & HE R 4L 22N

ol e ARE L NEERLPE L ERE
(1.)%J‘I‘Iﬁﬁ*ﬂrfﬁik&ﬂtﬁﬁﬁr&f,mﬁa 550014 ;2. SRS B R AE B, BFH 550014)

IEE . R AT S BR A = AP R ) 4542 09 B R 45 (CaCO,) BHAT A 8 21 %—ﬁﬁﬁiﬂ’r?&ﬁﬁﬁi@iﬁh\#ﬁiﬁiT@iﬂ‘é
B e M OB A CaCO, A fr £, KM at R Bks &R = ﬁx/ﬁ%ﬁf—qﬂrﬁx?‘ &5 (PBAT)/ &M CaCO, A
MR, B R B 442 69 Ok CaCO, AT A AT B sk 28 AT 4 | 77 A ae A KR A B AR R, ERAW, ﬁﬂ)\i«’i
I CaCO, &, PBAT #4945 dh i & | 45 dh BB N5 ki B AR A Pt & ﬁi)ﬂ)\ﬁiﬁV—T—i’J ¥f2 A 7.6 um 89 B EE CaCoO;,
B, 25 SR E Fe sk S Bk B S K, AmAEOH CaCO, &, PBAT/ Bl CaCO, A Ieh A1 S a3y A A 26932
2, LF & SO CaCO, B2y, PR H T &0 SRR EZES 034 um 49 B2k CaCO, B, £4
FENE A X Ah IR K 3] T SR KA 19.9 MPa, tb4h PBAT ¥ 40 T 10.07 MPa, B ZLA74R 5 %5 5] T 551.8%, 4% 45 PBAT
RBT 54%, A AMELEE b4 PBAT %9 72.5 kN/m 3272 7 139.3 kN/m., &kt CaCO, J& 7 a7k & 4,64 L
T bk A6 38 5%, A N BOME B P CaCO; 89 AT Bt 0y R R ALk d B 94K, 4 232.3 g/(m’ - 24 h), sk sk PBAT S IEEAK T
28.06%, 48 51 89 K E A5 HHIEIRT 66.09%.

KER: RO/ APR W T 85 REA45; BR; AT, APk, RAR G K

FESHES: TQ3174  THRIRED: A iifﬁ?: 1001-3539(2022)05-0148-06

Effects of Calcium Carbonate with Different Particle Sizes on Properties of PBAT Composite Films
Pang Huixia', Li Juan', Zhou Wanwei’, Liu Yunhu®, Hu Zhi', Gao Chengtao'

(1. Guizhou Material Industrial Technology Institute, Guiyang 550014, China ; 2. Guizhou Provincial Product Quality Inspection and Testing Institute, Guiyang 550014, China)

Abstract : The surface of three kinds of calcium carbonate (CaCO;) with different particle sizes were modified with stearic
acid, and Fourier transform infrared spectrum analysis confirms that stearic acid is successfully coated on the surface of CaCO;. The
poly(butylene adipate-co-terephthalate) (PBAT)/modified CaCO; composite film was prepared by melt-extrusion blown film method,
and the effects of modified CaCO; with different particle sizes on the melting crystallization behaviors, mechanical properties and
water vapor permeability of the composite films were studied. The results show that after adding modified CaCO;, the crystallization
temperature, crystallinity and melting temperature are all increased. When modified activated CaCO; with 7.6 pum of volume aver-
age particle size is added, the crystallization temperature and crystallinity both reach the maximum. After adding modified CaCO,
with different particle sizes, the mechanical properties of the PBAT/modified CaCO; composite films are significantly improved,
with the reduction of the modified CaCO; particle size, the mechanical properties increase gradually. When modified nano-CaCO,
with 0.34 pm of volume average particle size is added, the tensile strength of the composite film reaches the maximum value of
19.9 MPa, which is 10.07 MPa higher than that of pure PBAT, the nominal tensile strain at break reaches 551.8%, which is 54%
higher than that of pure PBAT, the right angle tearing strength is increased from 72.5 kN/m of pure PBAT to 139.3 kN/m. When the
modified CaCO; is added, the composite film has stronger water vapor barrier performance than pure PBAT film. The water vapor
transmission rate of composite film with modified activated CaCO, is the lowest, which is 232.3 g/(m’ - 24 h) and is 28.06% lower
than that of pure PBAT film, the corresponding water vapor permeability is reduced by 66.09%.

Keywords : poly(butylene adipate-co-terephthalate) ; calcium carbonate ; particle size ; composite film ; mechanical property ;

water vapor permeability
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