[R3-1]

2021 - HEHEE ST RS E

P F SR BEBEEMATIC K D F R RICH (T =AM MR F

Analyses of multicomponent hierarchical structures in soft materials
using neutron for a sustainable society

Prha ™Y, REM w2 B, ElE] O, hpaiesy o
Mikihito Takenaka *»), Takayuki Kumada ®), Tsukasa Miyazaki ©, Yohei Nakanishi *),
A) Institute for Chemical Research, Kyoto University
B) Materials Sciences Research Center, Japan Atomic Energy Agency
© Neutron Science and Technology Center, Comprehensive Research Organization for Science and Society

Abstract

We performed a contrast-variation neutron scattering analysis of silica particle-filled SBRs treated with/without a silane
coupling agent. As a result, it was found that the silane coupling agent treatment resulted in a higher density of polymer
on the particle surface. We also have successfully visualised the heterogeneity of rubber blends during the blending process

by neutron radiography.
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Figure 1. Scattering profiles for rubber-filler systems (a)
N-SBR and (b) S-SBR.
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Figure 2. Partial scattering functions for rubber-filler
systems (a) N-SBR and (b) S-SBR.
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Figure 3 Schematic graph of the model of rubber-
silica system swollen by solvent.
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Table 1. Characteristic parameters obtained by fitting equations.
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N-SBR 5.5 41.6 45.0
S-SBR 6.5 40.8 44.9

2.52 0.32 0.60 14.8 1.7
2.74 0.33 0.71 21.6 2.0




[R3-1]

VT AMTEBA A=V EETZ, £72.SBR/IPB T
Sphr O —HR> 77 w7 (CB)&ZMA 5 FNESH L7z
D (K¥E3) | SBR/PB (2 25phr Dl —R > 7T
7 (CBYZMAFENRE L= D (OKHES) L O BIE
B CBFEFTH I LDRARENBIITE 50
BTz,

Wik U477 7 ¢ FEBRIL, TNRF CHENE L7z,
A A= TBITHET & RIS L, CCD
AT UVAT KT E Y IRE LT, B 2.5 BT 3 4%
W LB raELEEbE TERT, KEHK (¥—
7)) BFELBIWTHBAA LY METR LI A A A
—uv gl Lz, AEHIT AR T2 HWTCE
FEHEICHE U AT T, K& CHlE L7,

32 FES

Figure 4 \[C&Y T NVOHRMFFZOF 7T 7 412
XA A—VORRERT, BEEIED 5 B
SBR/APB (7k#E 1) 35 X O SBR/APB/CB (/k#E3) &
HHDRIZBWT S, b DITIIARE) — 2k 3 8Ll
SEh, BENAAR S THLZ ERRB &SN, h
WXL C., RS L 7= SBR/APB (/K #E 2)
SBR/dPB/CB (/K#E4) %, IEEHDOD 72\ DT~
TIREN K EATE Y, RY—ERR 0z 5
NTWEDNRP5, L L. SBR/APB/CB (UK HE 4)
IZEBWTIEK, AR BHl STl Y, 2 CB
ZDHDIRDN, HDHWE CB 1FE FTO I LK
DIRFEDARFZER ST L D dPB OARYE—ME72 D>
WTAERH L T BERD D,

4. 5

Fifi 2 DEKFE KB AF Y U IRB TR TN S
H7-3 ) BRI FEHZE SBR (29U T CV-SANS (T &
DN AT~ T2, FORER, Ty 7V 7L
BUZ X B2 U WRIAREAS~DHRITHONT, KA
FHETDHIRII—DBEENLVEL 2B L2 RN
H U7, RIFRELIEEDZNFIZ-OUVT CV-SANS £
DELERRAT DR Sy 70— L 70 B 2 L T EEA
BERTHD EHR-ZTND,

2, FEFTOA T T T o —IEIC L 0 IREUE R
BT D I LT Ly RORE ORI L
o ZOZEIZXY ., RSERT O I LEA DORE
WHEZ AU T 2B E LTATH D Z L b
ST,

LS. TNOONTFIEERESEDHZ EITLD
Fox MBI, B aTREAL S AT T2 EEBE R ~ D
FhHEHBEL TN,
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Figure 4. Images of neutron radiography for SBR/dPB
or SBR/dPB/CB after mixing processes.



