B4
2006 4 10 A

F%] ﬁ:}‘ % % j:ﬁ No.7

ACTA POLYMERICA SINICA

Oct., 2006

2,4,6-Z (BEEXHESE)-W=-"EBNEREHE
SN A BNKREREBENELITATFR
HEY %ty & B gEE™

(WL KR4 TRERRS HH 310027

H E SGRT—FME=BNENMNFENBELN 2,46 S(REXPRES)- =8 (MFP). B34 DsC
FIRALL A JE WA MFP/DGEBACTI B A ISR B IR ) R Z M BT I BT TR . DS DSCHREN .4 F
MFP o FEM PIF R R A (BRE SR E), B R 770 B 5P, 403 57 89 % W75 1k R 4
#14 70.5 kJ*mol™ ' #l 86.5 kJ- mol ™' (Kissinger ¥ ) , il i 5 57 — M itk & ¥ B 1L DGEBA & LA °] 40, 7E MFP [&
£ DGEBA B BEESH AR R M8 HATH DA ELE R BT THT LRSS,

xR FEWE, @A, ¥

HERNRIE R — R A BB E B B IV B 14
Bg.r AT FaTTLk, RHEEFREMNIE
ERGIR (CCL) LR A . B — IR E W g R
M NEERTFEMNENEERNSN 198 £
HUUREHE CCL =R EMRER . Bk, i
REFEMNE AR, EXRE R TE
MEEREM . BRNAT FR4 EHEENERL
FE/ NEEKRER, B T2 HEHOFRR
#, A BAEHBHTY . XREEANEBZL IR
T M R X PR R A R R R A
PR Z .

HEER, M A N.PEERTERTIFEHIE
AR REZ 2T AR ZERN P,
SBREMTIE UL R T MM MR, E XS
SR BELA P 2 35 I EL B, AN T 3 AR 3 L BB (BT 4k
MG AT =m e iEd ¥ Ba R
FIABFEMAE R, A AR A2 BIAR 57 04 PR 3%
R, ERIR A R A s X
MREFMA=ZREE . FB EBESR=RFK
HHBE Y TR ERERASRE.
YR AERER, B EOR AR B et
EEEWARERE T A= ER . & CER R
R b A=W FE . EHESRT 2,
4,6-=(REXPRAR)- Y =% (MFP), H K
REFREM RN, BB THRENRE BRE
i, R BiRyHne R AL amgE kT
RE—A B, BHm ¥ AERERS RS
FEEEXEPHRE. HRFEMNEZIN,MFP B{L K
HEKREARHEMIMILE, XA3ZE DSC ME

{41 5b Y61 % MFP/DGEBA & £ 9 B £ 17 30 347
THADG, LA T B S AR B Hl1E T %
A IR ISR

1 RIS

1.1 &AF

EREE, S FEOGTRKER), 4F
oL KB, LB E, IR =28,
o BERR , AT A X B LR AR (PTSA) , -4 4l
LB E M E DGEBA(ESL), 3R & {8 0.55 mol/100

g3 N, N-—F 3L 5T Bk (DMF) , 4347 4.

1.2 2,4,6-Z(EXEXFAERE)-19 = (MFP)
B & B

Vo H B (24.5 g,37%,0.3 mol) #1 = B F A&
(12.6 g,0.lmo) EF 250 mL MO F H=ZZ
B8 pH N 9, R G 7E 75°CF KL 30 min, /5 A
BERPAEPM. AR (94 g, 1 mol), BL A5
REEBER(0.025g) ,FHRZE 95CHR M 24 h. KL
SEREfG e NaOH KB P A, B R NIEAY
BEAREREFHERFN, HEFHFEI R
RBEEE TR BRACRKHFREY 32.5¢, 7
ETI3.2%. 45 AR 153.3 ~ 155.5C (DSC ¥, 10
Kmin). TE W (XRA/BRITEE.%):

€ 64.76/64.88;H 5.51/5.48; N 18.98/18.89,

1.3 MiXAREHE

¥ E RIS DGEBA 5 MFP LIS 4 EBR S,
I DMF BB IREHWNE . BESSHBR LR
FEBREREEN DMF, TkEH L BET.

* 2005-05-11 Y H ,2005-07-15 #6855 *= B HIXE A , E-mail : qiguorong @ zju. edu. cn



# i 4 2006 &

. 856 [ Vi
1.4 REXRMNE
MFP & T E & &M Fash EA1112 B TR o8

41 #h H61E F Bruker Vector 22 {8 37 M- A5 #a 2T
HhJ6 3% {0 B8, MFP 59 2 47 A KBr JE b it #;
MFP/DGEBA F JE A% £1 4h 3 38 43 47 F NaCl #8 1 2%
EERSRERE . BETHEEMHBEE P 10 K/min
A9 7 B RN = 38 TR BT, (R AT AT AR 00
B AR SR 30 s B — K, L5 H 40
.

NH,

A |
j\ A+ om0
N N ONH,

PTSA

B34k Al ADVANCE DMX 500(500 Hz) ¥ B
FARI (4T AL DMSO FEFEF) , TMS {EFER,35C )M
.

DSC A Perkin-Elmer DSC-7 78 Z2 1 # B #HAY
HAT PR, N, A, E 20 mL/min.

2 #ZRE5ie
2.1 MFPRIEREEHARE
MFP (5 B BE2E IE 1.

NHCH,0OH

Et;N =

P

HOH,cHN N

NHCH,OH

HO

o

TT\ HO

- —_ ~ HO
Phenol (excess) )\
Gmcmr

N/*NHCHZ-G

Fig. 1 Schematic outline of the synthesis of MFP
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Fig. 2 FTIR spectrum of melamine and MFP
a) MFP; b) Melamine
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Fig. 3 'H-NMR spectrum of MFP
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Fig. 4 The dynamic DSC scans of MFP/E-51 at different

heating rates
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Fig. 5 Relationship of a-T at different heating rates
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Table 1 Two exothermic peak temperatures at different heating rates

Heating rate  The first exothermic peak The second exothermic peak

(¢ ,K/min) temperature T, (K} temperature T (KD
5 429.05 470.95
10 440,55 488.15
15 447 85 493 .75
20 458.65 499,35
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Fig. 6 Kissinger plot of In (#/7%) versus( - 1000/ T,)
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Fig. 7 The dynamic DSC scans of MFoP/DGEBA at diffevent

heating rates
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Fig. 8 in situ FTIR spectra of curing reaction of the epoxy

resin
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SYNTHESIS OF 2,4,6-TRI (HYDROXYLPHENYLMETHYLAMINO)-s-TRIAZINE AND
ITS CURING BEHAVIOR AND MECHANISM WITH DGEBA

MIN Yugin, ZHANG Xinghong, ZHAO Hui, QI Guorong
( Institute of Polymer Sciemce, Zhgjiang University, Hangzhou 310027)

Abstract  2,4,6-tci( hydroxylphenylmethylamino) - s-trizine ( MFP) was synthesized and its structure was
characterized by infrared spectroscopy (IR),'H-NMR and element analysis. The kinetics and mechanism for curing
of diglycidyl ether of bisphenol A (DGEBA) with MFP were studied by differential scanning calorimeter ( DSC) and
in situ IR . The results of dynamic DSC thermograms showed that two peaks presented in the proceeding of reaction
because of two kinds of active hydrogen in the structure of the MFP molecule, and the first exothermic peak resulted
from the the reaction of amine with epoxy group ( E, = 70.5 kJ - mol ™', calculated by Kissinger method ) and the
second exothermic peak resulted from the reaction of hydroxyl with epoxy g'rdup (E, =86.5 kJ-mol™', Kissinger
method) by comparing with the curing process of DGEBA with a model compound 2, 4, 6-
tri { o-methylhydroxyphenyl-methylamino ) - s-trizine (MFoP) . The results of in situ FTIR confirmed this conclusion .

Key words Epoxy resin, Curing kinetics



