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BRT AT
1-«

B

ROCHzClHCH2000R’
OOCR’ +H:0 (1-«-E)

BRKT AT
1-8

ROCHzClHCHzOOCR’
CH200CR’ +H:0 (1-8-E)

A 4

7K#n

ROCHzClHCHzOH
OH (Ep-H)

T L EA~DEM
l-a,1-8

ROCHzICHCHzOOCR’
OCHzCIHCHzOR
OH (1-«a-A); (1-8-4)

T L EA~DEM

(1-a-A),(1- B -A)~DFH

Schemel Reaction between epoxide and carboxylic acid
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(33) (34)

(34) + @—OH — QOCHZCHCHZCI + @o— Na+

(35)

(35) + NaOH — <j>—OCH2C\I§CH2 + NaCl + H,0

phenyl glyci(c%l) ether (PGE)

Scheme9 Synthesis of PGE
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OH CHs OH

| |
CH2=CH—ﬁ—OCH2CHCH20 OCH,CHCH,0 ﬁ =CH,
O CHs O
(2) Monomer 2 (diacrylate)
CHs OH
A A |

CH—CHCO OCH,CH—CH, CH2=CH—ﬁ—OCH2CHCH20

CHs O

(3) Monomer 3 (diepoxide) (4) Monomer 4 (diluent)

Fig.3 Stuctures of compoounds used
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Table Preparation of monomers-

Monomer-

CcO d'EJ

Feed composition (g)-

320

TEBAC®Y.

(g)-

Yield.
(%)-

20

173 (1.0)-

86.4 (1.2)-

173 (1.0)-

64.8 (0.9)-

MS8. 173 (1.0)- 57.6 (0.8)- 0.85¢ 95.
M7- 173 (1.0)- 50.4 (0.7)- 0.74- 98.
M6 173 (1.0)- 43.2 (0.6)- 0.64- 98.
M5 173 (1.0)- 36.0 (0.5)- 0.53- 98.
M4 173 (1.0)- 28.8 (0.4)- 0.43- 98.

2 The number in the parentheses represents a molar equivalent.

" TEBAC denotes a triethvlbenzvlammonium chloride used as an esterification catalyst..

Table1 Preparation of monomers
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Table 2 Composition and epoxy equivalent of monomers

Monomer Composition (mol%) 2.

Monomer-
code: 1. 20 3 Observed- Caled-
2. : : 0- 0- 0-
2408- 2385.
1173 1160-
38.5- : 753+ 7550
Mé6- 47.3- 37.20 15.5- 568 546 538. °
M5. 50.2- 26.6- 23.2¢ 420 429 419. 7
M4. 53.0- 12.4- 34.6- 330 324 319 °
3 0.0¢ 0.0- 100.0- 173~ 173 170 °

& Monomer composition was determined by HPLC under the condition shown in the text.~
b The front and rear numbers in the observed values were determined by titration and HPLC experiments

using pure reactants.
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Fig. 14 HPLC analysis of
monomer
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Fig. 4 1H-NMR spectrum of M-6 in CDCl3 at r.t..
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Fig.7 Composition of 1,2, and 3 in M9~ M4
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Scheme Generation of primary radical for (5, 6) 23
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Figure Infrared spectra of a UV-curable acrylate resin, before
(green)
and after (blue) UV exposure for 1hour.
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Figure  Infrared spectra of a UV-curable acrylate resin, before （green）

and after (blue) UV exposure for 1hour.
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Figure Time-conversion curves for epoxy polymerization of Pre-IPN(M4)
with 2-ethyl-4-methylimidazole by (left curve)

microwave irradiation and (right carve) heating in an oven at 100°C.
Polymerization condition: [imidazole] = 0.5 (upper)and 1.0 wt%(lower)
with respect to the total amount of M4 and 4.



(16) (18)

CH,
17) + (18 > ’
= ) ROCH,CHCH,~~ T/ “CH,CHCH,OR
OH H, O
(19)

R: phenyl

Scheme Catalytic role of 2E4MZ for PGE
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n=4- n=4-

k+l=nk/l1=1
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Figure Effect of monomer 3 content on transmittance of IPNs (M9-M4)
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Table Refractive index of monomers, Pre-IPNs and IPNs-

Sample- . Refractive index.aé Sample- | Refractive indemé Sample- @ Refractive index- "
2. 1.547- — — IPN(2)- 1.571.
M9. 1.549: Pre-IPN(MO9)- 1.572¢ IPN(M9)- 1.573:  °
M8. 1.551- Pre-IPN(M8)- 1.578. IPN(M8)- 1.577. ¢
M7 1.552: Pre-IPN(M?7)- 1.573: IPN(M7)- 1.575.
Mé6- 1.553- Pre-IPN(M6)- 1.574- IPN(MS6)- 1.5740  °©
M5. 1.553- Pre-IPN(M5)- 1.577- IPN(M5)- 1.578: °
M4. 1.555¢ Pre-IPN(M4)- 1.573 IPN(M4)- 1.577 °
3. 1.567- — o — o IPN(3)- 1.585. °

Pre-IPNEIPNEDBIFEDZE . R
E/T—DHBLIZEBBITEDE L DAL, 33
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Figure Temperature dependence of tan &
for INP(2), IPN(M8), IPN(M6), IPN(M4), IPN(M3) (peaks from left to right)
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Table Surface hardness of Pre-IPNs

Samples

Vickers hardness.
(HV).

Shore D hardness.
(HS).

Pre-IPN(MO9)-

18.9-

>90.

Pre-IPN(M8)-

18.4-

Pre-IPN(M7)-

Pre-IPN(M6)-

Pre-IPN(M5)-

Pre-IPN(M4)-

Table Surface hardness of IPNs -

Vickers hardness«

Shore D hardness«

Sample- (HV). (HS)-
IPN(2). 19.1- >90.
IPN(M9)- 21.2- >90.
IPN(M8)- 21.9. >90-
IPN(M?7)- 21.7. >90-
IPN(M6)- 20.9- >90.
IPN(M5)- 20.2- >90.
IPN(M4)- 19.9- >90-
IPN(3)- 18.0- >90.

40
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Figure Vickers hardness of Pre-IPNs and IPNs
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Table Glass transition temperature of IPNs

Sample-

IPN(2)-

IPN(M9)-

IPN(MS8)-

IPN(MT7)-

IPN(MG6)-

IPN(M5)-

IPN(3)-

Te(°C)-

70.9-

99 .3«

103.2-

104.2.-

108.1-

106.1-

111.1-

OG 100
°
3 90
©
o) /
o
£ 80 /
|_
70
60

M8 M7 M6 M5 3
@IPNIE—2 D TgERLTL S,
S BEZFEE L TLVEL
@TglEIPN(2) i (3) DREIZH B

2 M9

REBSMNSETgERDT-=,
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Graph5

		2

		M9

		M8

		M7
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		M5

		3



Tg (℃)

Temperature (℃)

70.9

99.3

103.2

104.2

108.1

106.1

111.1



table2

		

				table2

						①half acrylate		②diecrylate		③diaepoxide

				M9		19.7		80.3		0

				M8		32.3		64.2		3.5

				M7		38.5		51.5		10

				M6		47.3		37.2		15.5

				M5		50.2		26.6		23.2

				M4		53		12.4		34.6





table2

		



①half acrylate

②diecrylate

③diaepoxide

weight% (%)



table3

		

				table3

						at 470nm		at 600nm

				2		97.6		98.2

				M9		92.8		94.6

				M8		94.8		96.9

				M7		92.3		93.7

				M6		91.3		91.8

				M5		88.1		89.9

				M4		82.8		87.5

				3		73.1		83.8



①

②

②

③



table3

		



at 470nm

at 600nm

weight% (%)



table5,6

		

				table5,6

						PreIPN,2,3		IPN,2,3

				2				70.6

				M9		65.7		82.1

				M8		53		85.3

				M7		51.3		78.4

				M6		36.4		75

				M5		13.6		69.5

				M4		1.4		69.2

				3				52.8





table5,6

		



PreIPN,2,3

IPN,2,3

Stress (Mpa)



table7,8

		

				table7,8

						PreIPN,2,3		IPN,2,3

				2		19.1

				M9		21.2		18.9

				M8		21.9		18.4

				M7		21.7		15.9

				M6		20.9		13.9

				M5		20.2		8.8

				M4		19.9		4.1

				3		18





table7,8

		



PreIPN,2,3

IPN,2,3

Vickers (Mpa)



table9

		

				table9

						Tg (℃)

				2		70.9

				M9		99.3

				M8		103.2

				M7		104.2

				M6		108.1

				M5		106.1

				3		111.1





table9

		



Tg (℃)

temperature (℃)
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