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Structural analysis of cross-linked polymers by absorbing moisture
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DCBE: 1,1-bis(4-cyanatophenyl) ethane
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TPP-TTB: tetraphenylphosphonium tetra-p-tolylborate 2E4MZ: 2-ethyl-4-methylimidazole

Fig.1 Chemical structure of raw materials to produce cyanate ester network polymer
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Diglycidyl ether of bis-phenol A (DGEBA) 2,4,6-Tris-dimethylaminomethylphenol (DMP)
Fig.2 Chemical structure of raw materials to produce epoxy network polymer

TRFE /) ~— (DGEBA) 100g |ZfE{L kit 3g 2 N2 TR\ L, B4 —7 2 ThiE LT,
2mm D7 7 v — he A—H— L LTHEA T 100°CIZH O TR W EBERBEE O 7 L I =7 ABRINIC
5L, 60°C/24h+200°C/2h,80°C/24h+200°C/2h % 72 1% 120°C/6h+200°C/2h O 3 ZeH12 T2 2 U nEL
ATV, BRI L &2 ER L 72,
2.3 We/kd LU SANS HIE

BEHAT U AREOHRT 80°COEAKFITHLEATFEMI Z1R7E L, 0~3wtdDEKEAKEE § 2 725K
Bta v—U v MO E B VNICERA L, SANS JIIEIZIE JRR-3 @ SANS-J GEERE = b a—F —a%
&, Ak Es R Iom BB L0 2m) & iz,

3. HERUEE
3.1 ZEBRFOWIE

HEIEIRAE D AR % ‘/ﬁﬁf tﬁﬂa (DMP-30 filt#iflc 1 5 7 = A EEMERERSNE) & 7 % — F= X7 /UE{k
tlE (QE4AMZ filfitiz T VUGG o/METYETHGEL (SANS) iR A HeiR U7, FETuE
HCELT ;Efi(o.15<q<6)[nmA IR TR F AE LA 10
REOEELIEREE LY 7 1 — MELBARORILIRE L VD b —=ep_dry
i < 72 o 7o (Fig.3), (LFHEED DEMR LA % ——cy_dry

AEAHAR DFET- R WRLI R 13 > 77— NS L AS
HEDHK) 1.5 5T 0 (Tablel), FEBR T S a7 BRELITRE ]
DS H(Figl) b B LTz, >E D, ARSI o I
V~—3F DR E KR L= DTHY | FEED

BWERG CH D T L AMRAECE T, TUWIERGELRE o0
FE, HaxtsmE b/ EOFRICSEERG IR S LT,

I jem™-1]

i 0.1 1 1
glnm™-1)

Fig.3 SANS curves of dry-state cured epoxy and dry-state cured cyanate ester
Table.1 Calculation for scattering density of cured polymers (dry-state cured epoxy resin and cured cyanate ester)

SANS Ep_dry Cy_dry
FHERELRE Eplem-2] 1.51E+10 2.58E+10
TS MEREL R T E [em-2] 1.31E+11 1.02E+11
TS B ELKT EE [em- 1] 3.25E-01 2.16E-01
FEiEER 0.721 0.723
JE Z [mm] 0.747 0.929
oK ZE [wit%] 0 0
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Fig.4 SANS of cured DCBE (wet/dry) (a) TPP-TTB catalyzed (b) 2E4MZ catalyzed
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Fig.5 SANS of cured DCBE and the background (a) TPP-TTB catalyzed (b) 2E4MZ catalyzed
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Fig.6 SANS of partially-cured DCBE catalyzed TPP-TTB (wet condition)
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Fig.7 SANS of epoxy cured by different thermal history before and after moisture conditioning;
(a) 80°C/2h, (b) 80°C/24h, (c) 80°C/24h+200°C/2h
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