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The polymer layers adsorbed on carbon black (CB) aggregates in rubber/CB systems have been investigated with
contrast variation small-angle neutron scattering (SANS) method. Specimens were swollen by toluene/deuterated
toluene solvents having various scattering length densities and their scattering intensities were measured with SANS.
The contrast variation SANS for the specimens yielded partial scattering functions: the scattering function for poly-
mer-polymer correlation S,, (g), the scattering function for CB- CB correlation S, (¢), and the scattering function for
polymer- CB correlation S,.(g). The analyses of the partial scattering functions explored the existence of dense poly-
mer layers around CB aggregates. Several characteristic parameters are estimated from the analyses, such as the size

of aggregates, the thickness of layers, and the volume fractions of polymer of layers and matrix.
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Table 1 Characterization of SBR

Vinyl
Polymers Mw Mw/Mn wps (%) content
(%)°
SBR 50 x10° 34 235 15

* Weight fraction of styrene content
"Vinyl content in butadiene sequence
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Figure 1 Scattering profiles for SBR-CB system swollen by vari-
ous composition of d-tol/h-tol. Composition are indicated
in the Figure.
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Table 2 Scattering length density of each component used in
this study
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941x10° 566x10" 7.33x10° 6.07x10"
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Figure 2 Partial scattering function of SBR-CB systems obtained
from scattering profiles from Fig.1.
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Figure 3 Partial scattering function of SBR-CB systems and their
fitting results with model functions (solid lines) .

0, =031

Aggregation size
2R, = 828 nm

Y:Matrix

RIETHS. CBRNTOBREmEOETVE LT, D
MR B % F o 72T P ER, OB EET L E LTHY
72871 scc (g) = Su(g) = | F(g) | 213

frtn, ] 02

TREIND. TIT, Ry TEEMEOBEMEPRELRT.
FI/-A, BlEhzh

A=KV, (13)

B=2mAS.[V¢ (14)
ThHY, KV, S dZnenILpisesi, BEROMKE, &
FROLHETH S,

T 72 o & HIN P B A DY SROREEICH LTI,
WO ERE L, 2O R HERIC REE A o AFEAET
HIEVEEER, OB ETFT NV E LTHW Y, 2ok
EORELIE S 15 (@) = | Fosp(g) | 213

S.(q)= Aexp(—qu;“/S) +B

S...{0)= Con(=g'R. 3) Dl{err (o, NG} fo] exp(-y’)
(15)

THEEND, TIT, CDRERZR

C=K (16)

D =2xCS, [V} (17)

THY, ViBLOSIIHEE o« &HE S % AbELEROM
HEOMEB L OKERHTH A, LRLoXEHVTT74 v T
4 v LT R A Figure 3SOEHRTREINT WS, HEE
LB Z L CERLTBY, EFVORLEERL
TWwh, 74974 Y TI2LoTROLBNIZHZINT A =%
— D% Teble 31TRT. £9, I« DBEMLER, D
L, CBH TOHEMEDOKE 414 nmARKD Sz,
IR o L IR B & A DR HIR O R R, ASCB O
TH5H o« ODBEMEVER, LV IRERMBETHY, 7O
W DT DRI ¢ DIy D ORRR G
B, LY REWZENDNSL., Lo TCBOR D IZIT,

Thickness of adsorption layer
1=9.7 nm

Interfacial thickness
. ©6=53nm

B:Adsorption layer

Figure 4 Schematic graph of the model of SBR-CB system swollen by solvent.
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Table 3 Characteristic parameters yielded from fitting
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414 51.1 9.7 0.32 051
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