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Fig. 1 1, of the compasites at 160

a) Organized vermiculite; b) Phlogopite
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Fig. 2 1, of the composites a1 160°C
a) Expanded vermiculite; b) Phlogopite
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Fig. 3 1,4 of BOZ-Aforganized vermiculite composites
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Fig. 4 DSC analysis of the composite
a) 0% ; b) 10%; ¢) 3%
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Table 1 The activated energy of BOZ-Aforganized vermiculite

nanocomposite

Vermiculite( wi % ) o 1 3 5 7 10 15 17
160C ¢,,(s) 1416 1488 1817 1602 1635 1610 1604 1622
180T igls) 407 421 499 436 446 448 447 433
190C tis) 237 235 262 245 248 236 248 250
210C tp(s) 9% % 101 97 102 100 99 10

Activated Energy(kl/mol) 92.495.1 100.1 96.796.196.196.495.9
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0% 3% .10% WIHE 2 4 % B & P 4T DSC 41#r,
WE 4 fE2 R,

Table 2  DSC of BOZ- Aforganized vermiculite
Organized
ga‘m lit Pre-processing Tonec Tm EnthalpyAH,
ve
(r::;:)‘ € condition (C) (C)  {Ha) '

0 140 ~ 150C /vacuum 176 221 247 .4

3 140 ~ 150°C # vacunm 181 219 233.4

10 140 ~ 150%C /vacuum 182 221 247 .4

* Fxperimental conditions: TA Instruments DSC 2910; N, , heating rate:
283 K/min

HE4MEF2TLUEL,E BOZANEERE
PARESVHAELIBRP A EFIMAEL S
BERED, HEAE KRG YN ERE
(T..) 858w BENHIFL, 495 220°C; B LR R
HAEE (T, O BEEE -5, K 180C, H#i%
BHTHHEETE BOZ-A HARELPHE XA
R R MR Y AW BR B B AL I R AH, B
74 Jigi iR E AR ZETHEIEOHNERSS,
3O ERMOEASERTHIENE LR R
AH, B 2334V, KA 14 Vg 10 B LS EH
B b FL N AH, F7 247 .4 Jg, SAERAS 89H [H) |
EH TR EOFTRRETEEERA
[ &5 #4194 K B 4L B 19 a3 B xF BOZ-A #AE 4L
A BRLFS P '

8 Takeichi Z % BOZ-A/FZB HEEHRKE S
) DSC MR L RATRBE SRS, thal LG d



18 MEES. X HEEPRIA/EANBEARESDARBRALTINNR 21

EOpHE RAMES ZESORFERRR
Btsgna 7, M 7. B EEREY
EH2.5% -~ 5%m, B 18k A 3 BOZ-A Bk
H— A A, W e R B AR BRI, N R 3
B (15 E R & Takeichi % & 24 M 4B H 5 1
T, H 223CREH 177 - 190°C BN R B AR
+ S BRI HL% & T4 BOZ-A MR/ HARES
R BAEAEM, BX LS B4RE MG SN
T .SEHES FHRHEMASEELMERER
TR .

Table 3 DSC of BOZ-A/ organized montmorillonite®

Organ'ized]e . procesing Tower Ty EnthalpyAH,  Enthalpyadly
'“(":%‘H“) T condition  (€) (T) (Vgupeie)®  (Vram)
0 0er 223 249 330 330
2.5 100°C 177 213 305 313
5 100 189 214 276 290
10 100°C 158 214 293 125
20 100 190 214 284 355

* Experimental conditions : Rigaku Thermo Plus 2 DSC 8230, N, heating
rate : 10K/ min

® Reference data were Enthalpy per 1 g nanocomposites, in fact, they
should be Enthalpy per 1 g resin.
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Table 4 Cured degree of BOZ-A in BOZ- A/vermiculite nanocomposites ™

Vermiculite{ wt % ) © & i 3 5 7 16 i5

Cured degree(wt% )}~ 72,7 71.6 65.5 70.4 71.9 70.4 70.9

" Washing liquid: mixed solvent (acetone:toluene=1:1 vol)
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3oet, EALEFBET A 7% ~ 10%, % B 15 # &
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R 305 e N
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FHER AR, EMH TEM,AFM & 1 fiT §
ZEhEMERPPEARINBEEA/RMES
ARMSEREHT TR ALMPIR EFERH,
TE BOZ-A/ENEZMAKREEWF BA&F TR
ERERSIMEELALIMRENTIERHR. A

EILPFREH B AL, SARENBAME X XFHTIRLSRES UK.
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STUDY ON CURING BEHAVIOR OF POLYBENZOXAINE/VERMICULITE
NANOCOMPOSITES

YE Zhaoyang, GU Yi
( College of Palymer Science and Engineering , Sichuan University, State Kev Labormiary of Polymer Materials . Chengdu  610065)

Abstract

(bisphenol A type) precursor (BOZ-A), the acidic onium poton on the organophilic vermiculite surface has not

In the curing reaction processing of BOZ- A/vermiculite nanocomposites intercalated with polybenzoxazine

emerged catalytic effect on the ring-opening polymerization of BOZ-A. It may be indicated that different retarding
effects 100k place while different kinds of dispersed status (“intercalation” and/or “exfoliation”™} of vermiculite
layers were forming. which were correlative with the content of vermiculite in resin matrix. As the content of
vermiculite is about 3 wt% ,the curing retardance is serious,compared with that of pristine BOZ-A,the ¢, and the
curing activation energy { £,) of BOZ-A in the nanocomposites increased 7min and 8 kJ/mol, respectively, and he
curing enthalpy (AH,) decreased by 14 J/g .As a result, the cure-degree of resin decreased by 7% ~ 10% . With the
increase of vermiculite content,the curing retardance becomes not obvicus.

Key words Cunng behavior, Nanocemposite, Polybenzoxazine, Vermiculite





