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B 5 % PET/clay 7£ 290°C #5# Smin, 8 /5 LA 160C /min RREMEE = 30T, HU
10C /min FHRH DSC #1£%. PET Ml PET/clay M K K712, B 7 150C F ¥ 4 &,
B A R T BN/ IE B TS AR S I T, PET 8RS A &S . T PET/ clay
ERBEMANEE TR DSCHELFERL LSRG, CRXFBIBELS I REMNUR

5.

& 6 3% PET fIARH clay & E&& PET/ clay £ 290°C 45 Rk Smin /5, /5L 10C /min B
{45 i DSC fi4k. g R RKRMA T S-S B R R e 5 (SRR —¥
BB BB ), PET 4+ 552 195C #1 16°. T PET/clay ZEBR LS BN 1%.2.5% M 4% HH
AR E ST 208,212 §1 210T, RETSF W 8°.7°M 9°. B8 PET/clay % SEF
B PET AL MEHE LS BRARN, SREEEHFES ENRAREAHRELN
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Fig.5 Curves of DSC during heating for PET/day
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Fig.6 Curves of DSC during cooling for PET/ clay
A; PET; B. C. D: PET/clay of different contents of

montmerillonite

FH DSC ¥ PET/clay 7SRRI N FHHE, BESXPHEHASHR. XK
Aegk BEHH ¢, Aviami IHERGREREH K HFEL

Table 1 Data of isothermal crystallization for PET and PET/clay*

Crystallization tis2(s) Kx10°®
temperature{ C ) PET PET/clay PET PET/day PET PET/clay
224 750 | 162 1.92 2.93 200 34
226 900 212.5 1.98 2.99 120 6.8
228 1300 255.5 2.27 3.16 12 1.7
230 1670 388 2.33 3.2 23 0.56
232 2060 520 2.36 3.43 1.2 0.02

» Clay content 2%

%1 87Y PET/clay MR EERE PET i 4~5 f5.
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B 7a 1 b 53 52 W€ B0 R M/ ABOEEEATH H, B. PET/clay 7E 180~
200CHREFHHEREERMEBHBETRE, LEFRADZRH T+ HEER. D
BOEKB S H, BN A U HHBIE RS — R W B BRI R AR M RR LS
H, — i RAE A LS

Fig.7 Photograph of polarizing microscope and SALS for PET/ clay
a) Photograph of polarizing microscope; b) H, Photograph of SALS

PET/clay 7£ 290C /& Ri/E, K 160T /min BRERER E 50T, R #1T WAXD #
E.HRERW PET/clay (MEERERBH A4 T, UEBEEREEREREN =Y, 22K
EABTH A SRE N 53% ;T4 PET, WXARGGNEHHELERES SN BB
AW EHE. )

#1F PET/clay t8 PET #9553, BF DL i 58188 in T o] KW B R 2L iR
BE.F#BELSBEY1%9NESHEHRRBREREE ~80C . M4 PET M 130T . AL
M, PET/clay EARMB AR AHHHOEAR T, EESHARTRARTUBRARREN A
FYEREF T AR TR K.

Table 2* Mechanical properties and HDT of PET.PET/clay” and GRPET/clay”

Property PET PET/clay GRFPET/clay
Tensile strength {Mpa) 58 65 160~ 164
Tensile modulus (Gpa) 1.2 1.5 8.0~8.23
Flexural strength  (Gpa) : 104.5 210216
Flexural modulus  (Gpa) 2.3 9.7~10.4
Izod strength (J/m) 20.3 55~75
HDT(1.82Mpa) - (TC) 70 88 .210~220

a) Data were offered by State Key Laboratory of Engineering Plastic, Institute of Chemistry, Chinese Academy of Sciences:
b) Clay content 1% ;c) Reinforced PET/clay with 25~30% glass fiber

PET/clay AR FM A H#. SR LS BRY 25% W EAHNBRBY L, &
2000m/ min¥e 2% fF FRE POY £, 2 3~4 {54 F1 180C 2B AS, BB i .
BHE. T OEBHEE 5% 3.5CN/dtex; 30% ; 88CN/dtex; 8% 11 2% . B A BB KW 4 6
1E .
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SYNTHESIS AND PROPERTIES OF PET-CLAY NANO-COMPOSITE

ZHANG Guoyao, YI Guozhen, WU Liheng, XU Xiang, SONG Qing
YANG Yu, JIN Jian, ZHONG Shufang
{ China Textile Academy, Beijing 100025)
QI Zongneng
( Institute of Chemistry, Chinese Academy of Sciences, Beijing 100080)

Abstract PET-clay hybrid is a nano composite of PET and uniformly dispersed silicate
layers of montmorillonite. Cation exchange capacity of the montmorillonite used in our
laboratory is 90 meq. /100g. The montmorillonite is a sheet-like particles which are composed
of monolayer of 10nm long, 10nm wide and Inm thick. Montmorillonite was dispersed in
water or EG, then a kind of nitrogen-onium ion was added to exchange cations between layers
of the montmorillonite. Because interlayers were intercalated by onium ion, the interlayer
spaces were increased, subsequently the layers of the montmorillonite were delaminated and
uniformly dispersed in the solvent. The above treated montmorillonite was mixed with PET
oligomer. The mixtures were reacted for 3—4 h at 260 to 280, then the PET-clay hybrids
were vielded. It is revealed by electron microscopy that the montmorillonite layers are
uniformly dispersed at 30 ~ 50 nm layer thick in the PET matrix. Crystallization rate of
PET-clay is about 4 ~5 times as quick as that of PET. X-ray patterns of PET-clay hybrids
which was quenched at 160C /min were obtained by WAXD. Crystallinities were calculated
by peak resolution method. [t is about 53% for quenched PET-clay and much higher than
that of pure PET. Neither quenching nor isothermal samples show perfect spherulite
structure. It is too small for the size of the spherulite to observe as typical pattern of PET
spherulite using polar microscopy and SALS. The montmorillonite layers could act as
nucleating agents during crystallization thus increasing crystallization rate, so that molding
temperature could be decreased to 60 ~80C during the injection molding. Mechanical and
thermal properties of the hybrids were supertor to those of PET. The PET-clay hybrids have
excellent spinnability. The tensile modulus of the fibers spun by the hybrids is 160% as high
as the one of PET fibers.

Key words PET, Montmorillnite, Nano-composite



