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Haake NASS
PNASS-CB
'"HNMR  FT-IR NASS 8.1 wi%
2.5 wi% . Payne
/
85% 30% 20% .
WET-CMB
1
b 1.1
1922 CB HAF N220 Cabot 26
’ nm DBPA 114 mL/
CB 2 100 g lodine No.value 121 g/kg
o NASS 300C Konica Minolta
NR Latex 61 %
Tech Bee Hang
Sumimoto
1.2
Jean * 160 ¢ CB 32g¢
NASS 100C 24 h.
300C Haake
Rheomix600p Haake
60 r/min PNASS-CB .
30¢g
o 100C
13
30¢g
200 mL 100C 72 h.
100C
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1.3 2
14
NR/SiO,
NRL/PNASS-CB m= m, - mw, Imo,
10 wt%  PNASS-CB - m,
20 min 20 min 0.2 mol/L. NaOH m,
pH 10.0. " o,
20 wt% 10 min 0.2 mol/L
NaOH - pH 10-0. 1.4.4 GB528-1998
150 r/min PNASS-CB Instron Acton MA
NRL
2 mm 6 mm
PNASS-CB . 1
NASS-C 0 wi% 500 mm/min
GB/T529-1999
70°C
2 mm
) 500 mm/min.
$160 5 min 1.2:1
Payne
50 ~70°C 1.
RPA2000 ALPHA 30°C
MDR2000
1.67 Hz.
Lo 50 t 140°C
1.4.5 SEM
100 MPa ty X 1.5
JEOL JSM-
2 mm 6360LV
Table 1 Formulation
Formulation 2
NR 100 2.1
CB or PNASS-CB Variable
S 1.2 1
Zn0 4 '"H-NMR
Steric acid NASS la
NOBS* 1.0 .
Znc 0.2 —CH,— 5.7 5.1
* 2-Benzothiazolyl- N-morpholinosulfide " Diethyldithiocarbamic acid zinc =CH,— 6.8
salt PNASS-CB le
1.4 1.1~2.1 2.5~3.3
1.4.1 'H-NMR NASS PNASS —CH,— —CH—
0.15 g/mL PNASS "H-NMR
7.8 PNASS
1.4.2
SDT Q600 NASS
V5.0 Build63 TA Haake
0~ 800°C 10
K/min. PNASS
1.4.3 0.5 g
100 mL
2 8 2
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- 1 'H-NMR spectra of pristine NASS a PNASS b and

PNASS-CBs ¢

600°C 9.4 wt%
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' 2 TGA curves of pristine CB a and PNASS-CBs after filtered

b and extracted ¢

PNASS
T,
London )’va
RT !
T, = Wjoad IHP/PO
2
S T, + 2}’N2
s - 4)/1\2
a a,
1
T, Joad InP/ P,

ay

Table 2 Specific surface area and surface activity of the composites

Specific surface T, }/L
area m’/g mJ/m’ mJ/m’
CB 107.18 42.54 96.14
PNASS-CB 87.13 33.84 71.62
2.2
13
Payne . Payne
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Table 3 Bound rubber content of the composites

Bound rubber %

NRL/CB
NRL/PNASS-CB

46
62

Payne
Y 2.4
3
. Payne
y M,
- AG =
¢y -G'. 3
M H ™ M I
AG’
1516 4
0.6 -
——NRL/PNaSS-CB composite
00 —O—-NRL/CB composite
\O\O Table 4 The cure and mechanical properties of the composites
N
O,
041 O—n O—g__ 0 NRL/
= O, OO Properties NRL/CB
S ‘Dth\ PNASS/CB
< [®)
S NS My N m 0.816 0.722
0.2 EK\B\ My, N m 0.015 0.003
99 AM N m 0.800 0.719
%@ Ljp min 6.2 6.0
0.0 5 — = = " tos min 20.1 18.8
10 10 IQ 10 10 Tear strength  kN/m 95.8 52.8
Strain (%) .
Tensile strength MPa 32 26
. § . . Elongation at break % 736 518
? 3 Dependence of elastic modulus | G’ | on amplitude in
Stress at 100% MPa 1.2 1.0
broader amplitude range from rubber process analyzer 1.67 Hz
Stress at 300% MPa 5.0 3.9
30°C CB 20 phr
2.3
2
PNASS 30%
20 % 100%  300%
3
85 %
4

PNASS
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- 4 Tear Strength of vulcanized NR filled with 10 20 30 40 phr
of PNASS-CB
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EFFECT OF POLY SODIUM 4-STYRENESULFONAE MODIFIED CARBON
BLACK ON MECHANICAL PROPERTIES OF NATURAL RUBBER LATEX

HE Xuelian HAN Jingjie XU Haiyan WU Chifei
Polymer Alloy Laboratory School of Material Science and Engineering East China University

of Science and Technology Shanghai 200237

Abstract A novel strategy of radical polymerization of sodium 4-styrenesulfonate NASS on the surface of carbon
black CB in solid state is developed to prepare water-dispersible carbon nanoparticles PNASS-CB . A high
performance of natural rubber latex NRL /PNASS-CB composite is gained by latex compounding technique . Proton
nuclear magnetic resonance ' H-NMR  results show the presence of PNASS chains on the surface of CB and the
encapsulating ratio is 8.1 wt% and grafting ratio is 2.5 wt% by TGA. The surface energy of PNASS-CB was
decreased the interaction between carbon black was weakened and the carbon-rubber interaction was enhanced.
And the carbon nanoparticles are uniformly dispersed in the composite as the result of RPA . When compared to the
NRL/pristine CB composite the tear strength tensile strength and elongation at break of the obtained composite are
increased by 85% 30% and 20% respectively .

Keywords Thermo-mechanical Sodium 4-styrenesulfonate Natural rubber latex Cure properties Mechanical

properties





