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Abstract: Nitrile rubber (NBR) composites were prepared using the commercially avaliable rubber com—
pounding process with Cloisite® 10A or carbon black as fillers. When Cloisite® 10A was used as a filler in
the NBR composites, the mechanical properties, oil resistant, and oxygen barrier were better than those for
carbon black composites. In cure characteristics of NBR/clay composites, scorch time and curing time were
reduced. It was found that alkyl ammonium ion inserted in Cloisite® 10A was considered as an accelerator

of vulcanization for NBR composites.
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MZ. NBRS ACN o] 33%21 JSRAFS] N241 11H-E5 AR
SF3la, ZHuAIR ARESE S (sulfur) 2 7Y () AFe] Midas 4015
A o] ArgsIsict T3 EXdshAl (activator) & AR oFAAR)
A3} oFed (zine oxide, Zn0)& |2 ARSI, 71EFEXIA]
(accelerator) = FlexsysAF] tetramethylthiuram disulfide (TMTD)
S ARESIAE B3 884 (ubricant) = AR stearic acid
(St/a) = AHgaIR om, 27 (filler) 2= FUAIE3lHE) 9] 7R
23 F FEF(N-550) &, 18]3 f718ke HEZ v]52] Southern
ClayAHe] Cloisite® 10AZ A2 A4 glo] A3tk

g - Aol ARE-EF NBR¥ T304 Edl= vigke] 2dul=
thS3) 2t} Base: N241 115 100 phr< 7]5°® St/a 2 phr,
7Zn0 5 phr, sulfur 2.5 phr, TMTD 1 phr, Z18]3l E241= v
e wigm| 2 2™ste] Folsigith FEFL, FEF3, FEFS, J12]al
FEF7- base$} 543t Alsoll FEFE 1, 3, 5, 7 phr F31310H,
10A1, 10A3, 10A5, Z18]a1 10A7-> Cloisite® 10AE 217} 1, 3, 5,
7 phr F9J819it} 3 L kneader (Kansai roll co.) S ARg-8to] A
R EHsiglon, £ 2712 Table 19 YepIQITE 1544
ol IFRE FJsle] Amelon, 2uAlele R e HE 5

Table 1. Mixing Conditions of NBR Blend
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open rollero]l 1517 roll-mixing3Fith 1~3 @7 £ A)7F
o7 AofsAE Aol B35k roll-mixings 5% Ao}tk

M X-A 3dAEe Cu—Ke radiation¥} curved graphite
crystal monochromator”} F2H8 Rigaku X—41 34724715 o]
Bato] Ve gAe] X—A 31 dieks: itk 7RI=4e Toyoseiki
A}l rheometerE AREslo] gl om Fu (mooney) A5 A&
Toyoseiki*AF2] mooney viscometer® AREEISATE T8]a1, 9137
o} Al8-2 ¥ Toyoseikirl] tensometerE ARE51] 500+
25 mme IFEEZE KS M—-6518 Wilel] wle} Z7gsi o, v
2432 Toyoseikirle] 71012 =8} A]87]2 100 CeollA 70A17F 7}
dsle] AlFsIsick 183, U3 A8 ASTM No.l oil& AR
ato] s} iy of"Ake] Ui A137] (tube aging tester) & AHE-
siolom, 7k Sl Ui YanacoAte] GTR 31AYNS AMEs}
o] 150 nm> 150 nm> 2 mm= A|2Fe sheet’d A1HHE A& 50
mm®] =7]% gt 5, el go] 80 T S 5 AlEs3
o, oldff Flgo] 7= Hes 18311, 5574 7k 005 ©l€-
SIIE A AT E5E AP 25% 53 the 100 Colld 70
ARRE =3RRI $- 27g3Isink Al KS M 7142 oF3 35 A
e AFsI] shadd KS M—6518¢9] &3] 17-9] EAS
ZAFSH T

2t H EE

B AT FAEA TR 7]k RS AT
NBR H53AIS Alzsilom, ARt Z71e] F70A4] 5794 Table 2
o] YJeRich

HAES o] g9t IaA} Wie 3|2 79 SEAR HEe it
A]lsle] AEe] Fo) ehds] Fele vl vhengAel Ak o
F71 AR AdejAlolE So] U wele AslE vhes A Sick

2 Aol AR sl 548 ER1sl] $151] base
A)e]| Cloisite® 10AE &338l0] XRDZ #23+ A3}E Figure 19
LRSI 24 (a) = base 7419 ARE XRDAS] SA9 =7 3
ZE|A] 9h3-& & 4= 9tk 121, (b) = Cloisite® 10A2] Ao2 26
ol oF 4.50004 B4 aE B = Q) 0] Cloisite®
10A9) dypi=1.92 nm & Bo3F1 9t 7817, (0)= Cloisite®
10A7} 1phr Z71e Avig '] EAvaE #2e 4= glon)
Cloisite® 10A7} 5 phr o)Vdelii= 20 Fho] oF 2.75°014 wgs
oF 5= glt}. o)L Cloisite® 10A2] Z31712)7F 1.92 nmgl #o]
NBR9] 4glo ¢late] Cloisite® 10A9) 23+ Ag)7} Wal%7) o

Table 2. Properties of Fillers

Filler ..
Setting condition Time Temperature Ingredients Property N=550 Cloisite® 10A
1st step 2min - Rubber Particle size 4.2 pm <13 pm
Kneader 2nd step 3 min 30 sec - Additives Specific gravity - 1.90
3rd step - 90 C Sulfur Todine adsorption 42 mg/g -
Open roll - - Accelerator Cationic exchange capacity — 125 meq/100g
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Figure 1. XRD diagram of (a) pure NBR; (b) Cloisite® 10A; (c)
NBR/Cloisite® 10A (1 phr); (d) NBR/Cloisite® 10A (3 phr); (e)
NBR/Cloisite® 10A (5 phr).
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Figure 2. Rheometer cure curves of base NBR and NBR/carbon
black blends at 175 .
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Figure 3. Rheometer cure curves of base NBR and NBR/Clay
nanocomposites at 175 C.

Table 3. Mooney Viscosity and Scorch Time NBR Nanocom-
posite and Blend at 125 C

Mooney viscosity Scorch time

Base 29.9 25'54"
FEF1 29.0 24'16"
FEF3 29.5 23'18"
FEF5 30.5 21'33"
FEF7 31.8 2042"
10A1 27.5 13'41"
10A3 28.2 11742"
10A5 29.5 11'25”
10A7 30.6 11'01"
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Figure 4. Permanent compression setting of NBR/carbon black
blends after heat aging at 100 C.
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Figure 5. Compresion set at heat aging in NBR/Clay nanocom—
posite at 100 C.
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Table 4. Change of Tensile Strength and Elongation after Oil
Aging Test(100 C X70 hrs)

Tensile strength Elongation
(kg/cm?) (%)
Base (before aging) 120 340
Base (after aging) 90 252
FEF1 92 250
FEF3 94 255
FEF5 98 253
FEF7 102 250
10A1 110 277
10A3 115 279
10A5 116 280
10A7 112 275
20}
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Figure 6. Volume change of No.1 oil aged NBR/FEF blends and
NBR/Clay nanocomposites for 72 times at 100 C.
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Figure 7. Oxygen permeability of NBR/FEF composites.
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Figure 8. Oxygen permeability of NBR/Cloisite® 10A nanocom—
posites.
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