34 m O 7T ¥ # No.3

19934E6 A ACTA POLYMERICA SINICA June,1993

G ELESEE T T
—RARRMENELSRNRS

ERd f%E ¥ F LRk
(WKL R, LT, MEBAEF: 100084)
(R E BB TR, MEEC 44 . 100080)

wn =N

FPREAPRZRRBHMMM) = LB (TLEG) o =L =
BMoPERANMEB(T.EEGMA)SR AR A ARRUANE  ARZEZATT
Pl iR EP O ERGALALDEAHKE. AX—RE4RE4 2P HM-
MM AR XK, R ERARRAPEREPERAALTRAEHGMULH, &
RBRALAIMBEGRIRRGAELR, LA RN EPH)RAAh XKL
F, AR OWETIR T.EGMA B4 AR M KR, AR KRN
RRE 895 R X K LR DM,

XA BARAANFEFE=RENE. . _HERNARE. _FARE. &
MR Ak

AFEFE=REABEHEHMMM A L TRIERBRFE T o B4R KN (B3R N
TZBKE L, EFARBNEZ _E_NARMETEY B HER S TRE L. RI1Y H#E
¥ HMMM ., % =Z Z B (T:EG) f X} F X BRR S 8 MR A (L 7] [ -o- F2 L 37 C 23 B 3K
PREE(THCTS ) ARMERE R =F N Z — K _HHRE(T.EGDARE, [/ —4
EEERRGBAREAAER. TEGDA EX—AR BRI BIEARET EHEREI 3¢
WHEHERASRE TR EPHEERF LAY HMMM NBHA SRR &R FER
o AL A B4 AL R (B X — PSR W SRS,
050;-@-0—!:

CH3;OCH :\N N .y /CHzOCHa
oen” 0 [ CHsocH,
CH3OCH; NTN on

N

/ THCTS
CHOCH; CH:0CH;

HMMM

* 191F4 A28 H WP AR ARPMEFXENAERTERNFEETHAE

276



334 B N (FEEFE)ZRAE/Zil/ _FERBREORSKRORE 277

BT HMMM-Z TH-BERELAMSHERENREREERTERRE —RF
PR E A RTRBEREN, RNAEMERBRERSERETTHR.

r B W o

1. e

CHEZ B ETRREE(T,EGMA) R K & ,n =1. 4550.

T FHHREE(BUDA), WM& 5 =1. 4562,

R a-$3 %30 5 X0 B R RMEE(THCTS) , B4 ,mp. 93—95°C.

A b RO A SR IR A A, B ST A R RS SRR

oAt OB K TH .

7N B4 R = R U (HMMMD , 3% E B0 7], M5 Cymel 303, B X RY, bR
LI W0 8120 ] 4R 3.

2. MEE A58

¥ B Ltk R & A4 i A 16mm X 100mm fiRE P, B EHRER TFHESR Y #+
Figicet, SME1—24r s iR E — K YA BN AR B 3 E, N EIB S PR AR
HRAR,FTRER S, EA Y EEK, TR R LR R A 3 H 1 SRR ey
8

3 REXR

2T AR R, BT 10EA B /ME+, AEEEH, /MR THER
, & B v A AR R BUR R 22 K00, 2—0. 5% T, mCy-sﬂmauwﬁz@qg,mF&;
REFHBAHAREE.

4. FEERI N E

HRFFRITTHL TF250EAEDEERF, AR FB25EF, I KI Bk

RELET, MRS 5, EXRARAARMF AR ERCHEE HTAHANEHEATE.

FHAAR = o X 100%

C . BACHBR G A BRI BE s
V. BAHERR G B T
W #lﬁlgii

8: HL4 K.

&R MmO o®

HMMM (H M-N(CH,OCH,) #7%)# T.EG(f POH #R)% THCTS LT
BE RN R — MRS RRAL AR RN, A H (DM RAER.



278 w4 T ¥ # 19934

CHO
A + CH, SOsH n

+
M-N (CH:OCHjy)s +POH ———a=— M—N(CH10P)2+CH;OH 2)

THE=ZEN_FEFNBSRME(T.EGMAWMXREARH B ERES RNV LAY, TH
RAFER,AF -REEHETIRA.

CH;, CHj
CHr-(Il 'fCHz'—é%
cI:—o C=0
R =— (CHyCH;0),CH,CH; — c|> LN (]) 3
R k
o 6
(lz—o (‘:—o
cn,—c': —ecn,—clza—
(I'JH, CH;

XFERHRESEAINMIEMERYELEN(RIIZIDBRZLAFAH. BINZA YK
HMMM-T,EG 1 T;EGMA B &, A INEMT B h B3R, R s bR, hiE—c R
ETRANAERAHERSAZERBEL. Y THRX—REERMRSRNILE,

&fﬂ‘é‘ﬁ'ﬁﬂfﬁ?’k&ﬁlﬂ%& HER7F &I
Tab. 1 Gel times of HMMM-T;EG/T (EGMA and related
compositions in the presence of THCTS

Gel Times(min) at Temp(C)
Composition (weight ratio)

80(C) 90(C) 100¢°C)
‘HMMM(1. 0)-T,EG(0. 6) 319 143 49
*HMMM 1. 0)-T,EG(0. 6)-T . EGMA(1. 6) 33 16 9
*T,EGMA >gh
*HMMM (1. 0)-T . EGMA(1. 0) 5h
*HMMM (1. 0)-BD" (0. 6) 108
*HMMM (1. 0)-BD(0. 6)-BUDA* (1. 6) 106

Concetration of HCTS; a: 0. 04mol/1, b; 0, c, 0.008. BD; butanediol BUDA, Butanediol diacrylate
#1143 W2 T HMMM-T,EG,HMMM-T,EG-T,EGMA /4 B 4k & & 72 4 [ 18 B #1
HF THCTS % B T oy SR ], b E T T.EGMA B ¥ B b &Y B8 B o 6], 5 B i (6] R
SRRNEAEERR. BIPAE T LR=AME R 2R RNIR BT oY S8R ad 6] , 58K 6 8]
W I8 B 7 % T 48 45, LA 100°C R 8, ZE THCTS K BE 0. 04mol/1 B, HMMM-T,EG (1¢
0. 6) Ry BERBL B[R] 94943 , T.EGMA B R & B BB (W) 358/ ef , (HZEAEF] THCTS 3E T
HMMM-T,EG-T,:EGMA (1:0. 6:1. 6) By BEBEES M 4B 45 Z 94}, H T.EGMA #y [E 1L BE ¥
504% , tt HMMM-TEG 48 3¢ [ {b 3 B th #4518 , 3R 30 1 4% 83 B B9 o [R] 2 7. 5% 146 B



3 RN S NAEEFEZRNE/ZTH/_HENERBORSERNRE 279

BB _FENEREAUARENEZ B _HAREREHESER. £ERN
BB RINZEMEE HMMM X T,EGMA 9 5 BB L 5H 3 £ A, n100Cry
T:EGMA B S #9%EBe LB 7] 8 8/Net , i AE I\ %5 B B HMMM J5 , BERE B[R] R 8L A 3
m, RMEES/ME. B—FE, YHT _HGBDRE T.EG, AT M _HHRMK
(BUDA) (X # T.EGMA, X MEEHBAB TR, NFE1PTHED, 7 THCTS K EH
0. 008mol /1, ¥ B 7100°C Bf , HMMM-BD(1: 0. 6) i 3 B¢ B 8] 1084} , HMMM-BD-BU-
DA (1:0.6:1. 6) By B BERT (8] H 1064, T H B A ¥ B X 3. HMMM-T,EG-T;EGMA #
HMMM-BD-BUDA F#HE A R &4 R (bE BEH it Ky 25, RITA XN ZE X BD
1 BUDA LA WP AR RERMEH, XFEU TRITIe B2 8.
RINBEEFBNEEEN P EEFETHENAREEALLARSTFRNG
REGAHBEERRPEHMMM FETHHEZ -_B_FEFBRERUTREMEZ
IR CARARENRAR AU TE_RFERFETHRENSREAORS. B
HMMM =R R UEATHAMY FER, REF S, PR AEREM YT _HERK
B R, B HMMM R —#, MR R PR 2 e Py 15 R T 2% (B
88 o-H B EAHRBABALIE R, 7 R X 4 4 R 8 4L 2 M AL 1E A
BEGHFEMTEFRBOREHAERE, EREATAR@OMGIRR:

HMMM + O, ====t (HMMM —» 0,JCcr ———=

CHzOCH3 CH,0CH;,
/ — OCH; — s H
M—-—N+-t0—-0- -+ | M=—N+#HO~-OH |+ —0—C—

N
CH,OCH;,3 CH,OCH;
4)
/cnzocm I?
— M~—N + —0—C—
CHzOCH3 OOH
P’* CH,OCHj{ Il{ CH,OCH;,3
~n0—C— 4+ M-—N! —_— —o—-c‘:— + OH-+ M—N\:"
OOH CH,OCH;4 0. ’ CH,OCH;
5)
H CH,OCH;
— H+ |
— —0—C— + H,0 + M-N\
(‘) . C HOCH;

ER (DO HMMM fEX B FARERMEZS P O. B R EHHBESHCCT),
REMBREREREFEARY, FEZERIELEIY, ERATE LD RFETS
MBS AR RS RN B K. T IESE LR, RAT#T T RELRAFREA
Bl HERFPHMMM R R FHBMEEEANER RERELRA HMMM fi1 -
T:EG B EWEBNNERAHRT RANZSPFEREHRESRRFERRET X
SLHEGRREL

MNE1HF[FH , HMMM-T:EG A RN RE RV ERBBE TW0OCKRIFAHE,
ERFREARESOCH Lit, RARNERAB AEREMARRESHEMN B, A



280 w® 2 F ¥ #

19934

(=4
>
]

T

Oxygen absorption{10*mol/1)
[~] (-]
~N [ 3

/0

-

N (]

(e bttty =T

70°C(100°C)
L

o T:EG § R it HMMM &, Bl f§ 72 80°C LA

o 10T FimiooChY, T H BAYRE K. R
1% 3t HMMM-BD & £ #4732 7% 40 3C

B, HKYWET BN RETNE. AL
EWERGRVTURAREGERPRE

LR AN HMMM MR A BIRTE

o

20 40 60
Time(min)

Fig. 1 Oxygen absorption of HMMM-T,EG

2, R TR2.

, FENREYMEZ _BRNFEN, T

100 120 FreeHEBKRERNRE. BT RERE
REGHRERNEREREEATEL

WHELE, RIS ERET T EERHN

Tab. 2 Active Oxygen content of HMMM-T;ZEG and related compositions

Composition

Temp. and time of heat

(h)

Content of active oxygen

%

HMMM-T,EG(110. 6)
HMMM-T,EG
HMMM-T,EG
HMMM-BD(110. 6)
T,EG

100C,1.5
90C,1.5
without heat
100C,1.5
100C,1.5

0.08

0.06
0.0
0.0

0.0

EAEMEMNSRMRELRERA -, 24 HMMM-T:EG ZRREBE T, m0—
100C, M —E M EAREAZHIELEYER(EHEELR), HMMM-BD 5
T:EG Z SR FEARPIR B T L 5 B8 B A9 | Ak A& 8.

AR, REERHE VAR ESBEE N E hE, A H ARSI RFERERE
BRSREAERS. BENEHENESEREKXE HMMM-T.EG & REL KA Em#E
MARBRHFEERFE, XHEHERER N &4 T, HMMM b & 4% 5 85 (X
SWERREMRR, FNARTTAEAO. 06—0. 08% Ay 1%t B B R 7 T K. {H:XH HMMM-
T:EG-T.EGMA BA KR BELEEMHFE. S HRE, RITAIERNBKFHE
ARAEKES, RNH HMMM, i L XA THCTS 4B KB — S HERRTE
R, ERLHK HMMM EF XA S LY MR MR, XTRRECTELEY
SBMTMEE HERESEE BN FEL,Rizzardo WRH— IS EWEBRTE
FamER 8 b EBNHA, THARCORR:

ROg He X~ «H—X
+
—>RO +++0OH«+H* X~ «-H—X (6)
RINAY LR S R0 R IR MR T 38 Ay S A0 R A9 AR AL FRX — R . R 1B () 3
RERSTTH, REE HMMM FE T T.EGMA # B X % ¥ E Ik in HMMM #

ROOH + 2HX




3 S N(FREFEZRAE/ T/ _FENRRENRSARNRE 28]

T,EGMA #y H BB, M7E100°C T , By & 4 BE B B 18] 2 5 /1R 7 )5 5 9 8/ B, 3L b e
W B AR K, H 2 A RALH AR A & HMMM-T,EG-T;EGMA ¥ % B¢ it R4 %9
4 A E L%, X R BB R Al AL 1E Rl SR R 1R,

LR, X—RARAKRRPEAGMIEAR: (ODHMMM B2 UK BN,
R R PIER T X8RS R S LR, T RE R AL E 5 R BB Y
AR ; QOREEERPHZ-_MEN BB THRIHNARREX T ETRRES
MRETERILFE, CNTEESFEALRTE LIS R IYEHERSHSIRN. A
BRI A RO A T4 M BY T RECH: SN B 2647 (3) I MR AL N &t S IR A (LR B 32
B SR (4538 SR B LR, R AL |55k B B A9 AR 4EN.

EHBERHEX—-BARASERNRE/EA RAERERGN A LA R, TR
EHOBERAELHNELRAERRBE TABERYRAR, ERLELEN B YEHE
FIRESZH [ B B M A R A AL ). X R R AT A X RS ZRBE BB REE L
MRARRHERAHHER, 3—FE, Bl SN EFHE A RN P ETRREEE
FHRRIFEERERGER, TR BERG R BT HHFNRERSRRNSE
—EHRMRBE B XA,

£ % X KW

{1] Pappas, S. P., Hong, Xiaoyin, Katsamberis, D., Pappas, C., Betty, International Conference on Organic
Coatings Sci. & Technol. , Athens, Greece, July, 1988,10—15, p. 50

[2] Hong, Xiaoyin, Pappas, S. P., Chinese Sciense Bulletin, 1989,34(21),1839

[3] Hong, Xiaoyin, Yu Rongzhen, Yang, Zengjia, Symposium on Polymer Synthese Polymerization Reaction and
Mechanisms, Preprints, Nanjing. China, 1988,7—11, p. 95

(4] WHZ bW 3% M. %5 FHiR,.1978,2,81

[5] Robert, R.M. , Corse, J., Seymour, D. , J. Am. Chem Soc. , 1958,80,1247

[6] Feng, Xinde, Preprint of China-Japan Bilateral Symposium on the Synthesis and Materials Sci. of Polymers, Bei-
jing, 1984, China, Oct. , 21—24, p: 13

[7] Rizzardo, E., J. Macromol. Sci-Chem. , 1980,A14(1),33



282 wm 4 T % # 19934F

HYBRID POLYMERIZATION OF HMMM/POLYOL AND
DIMETHACRYLATE SYSTEM

HONG Xiaoyin, YU Rongzhen, ZHANG Lei
(Chemistry Department, Tsinghua University, Beijing, Post code; 100084)
FENG Hanbao
(Institute of Chemistry, Academia Sinica, Beijing, Post code, 100080)

ABSTRACT

The mixture of Hexamethoxymethylmelamine (HMMM )-triethylene glycol (T;EG) and
triethylene glycol dimethacrylate (T;,EGMA) can be cured by hybrid polymerization consisted
of condensation polymerisation and radical polymerisation at higher temperature in presence of
latent acid catalyst such as t-2-hydroxy-cyclohexyl tosylate (TCHTS) without radical initia-
tor. This mixture system provides a synergetic effect on curing reaction, and that has been at-
tributed to the presence of adventitious peroxides and the conversion of peroxides to initiating
radicals. It has been considered that The HMMM is not only a crosslinking agent but also an
accelerater of the oxidation of active methylene groups, and the acid generated from TCHTS
plays the role of the catalysts for the conversion of hydroperoxides into free radicals as well as

-for the transetherification. This consideration is supported by the results of the oxygen ab-
sorption examination, active oxygen content determination and gel time studies.

Key words Hybrid polymerization, Hexamethoxymethylmelamine ( HMMM ),
Drmethacrylate, Diacrylate, Latent acid catalyst





