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eview of the types of carbon black to provide conductivity in the rubber industry
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BET specific area Average diameter
CB Suppliers DBP (ml/100 g) (mzlg) (nm)
Vulcan XC-72 Cabot Corporation (USA) 178 254 30
MSHBLACK Electric Chemical Co., Ltd. (Japan) 220 80 35
L6 Degussa Co. (Germany) 123 250 18
N293 Fushun Chemical General Factory 100+5 1,050 33
(China)
'1| = Vulcan XC-72
10"° s SN —e— MSH BLACK
:: [ & — """i:,:,zzl:;_\ —a— |6
1 v— N293
107
—_ 1
1
g 107 q
. 1
N
S 0%
Q. E
1
10° 4 TR
1 v g : BN
10° 44— ' r r r r r
0 2 4 6 8 10 12
¢ (%)

s oS Dbla o MSH 65 su0 e sualine 8 «€ Hebolan o) Joun slasags conys LDPE alaal (S0, 6355 el -0 JS&

WA LS")L“""‘/Q‘)"‘MYMLS“W— a"




Science & Technology

o - oole

104

103

® E2506G
high structure
low surface area

W N472

high structure
high surface area

10!

Volume Resistivity [Ohm.cm]
<

100

T T
o} 10

MFI [230 °C/5 kg] [9/10 min]

100

) V] aas o Glis w3 8ot (oBluy 3K phaweialine b sags «(highstructure sags g0 5a) wline balu mhw o -7 K&
(b oo o 1 (5aS (SO ol ol pd G (So i ksl caglin Gials jbla

® ENSACO" 250G
W ENSACO® 260G

® ENSACO" 350 G

-
£
9
: \ ‘
o
5
; 10
g
7 108
i
g
3 10
0
9 ‘\'
0.1
T T T T T 1
o] 10 20 30 40 50

Carbon Black %

[¥] oy salsa 75 S S 50 S8a) oS bl sl WU JBALL po3 3 sugs 4aa -V i

& ededs g (Dispersion) suiSly (osa 4 Suiwd
ooudl JAls o wlpd e by eoid aled elaal
i 5 55 o ol (e S e S e sl
€ haa Jled aiiledy) iy aalpa (ualS (S UL,
Sk LSy o MFT Ulie pedld used 7 S8
ot ) ol apedie ¥OUSE 0 e o 0 T
usas (oS phucabus 3 g sags Yo JBALL sugs

ui'.nl‘..u‘) ‘ts_ull b)_..mTM JA‘J B Sl )J‘j g ‘J.iv‘.:a

oY

San)  (Saiu¥slaoiad ds ouge eud W bl (o
(s fsaad

S sthir glaeidl o sadulad (S Ll
ool ensa Csndl lae wiile (danaay Jelse 3 Silie
9 oS 5 sty wass a5 Al
5 LAEAN spas 5 ((SEWY s phend (S5l
e (g Sl 3

J:t--u..l BNy R ‘.]o)t\.;‘ ‘:‘Shh L) ;‘ bd—iw.u‘)‘)_.s

)5.‘&.1.0 a Lm.s,o e‘y' 269 :‘.;Lé—‘_;olc




Science & Technology

- ool

Gy S bl das 3 ad g oa ) Gl
€ ol Slla LS bl laSogidl asge 9 0 S
slaSagsdl 3 Gws o 3 ENASCo g 45 (slassgs il
oS il Gal3dl 4 L3 oS witan (<, L,
sobiss NBR alaal (oUlay &a8 (uy 2T ad o)l
S blyds e NA72 e sn g0 3l (5,500 £.65 L ENASCo
Jade) ¥ Jgan 5 (Basndl o) phr YO lade) ¥ Jgaa o
¥] coloads suygl (o585 phr Y-

(ReS]SllVlly) JJ-:JL;Q saalie bji’;;m\glln _)Jaa: >» « ”JQULAA _“LJJ‘-\%
o5aS NA72 o50a 3 5l ¥ 5 (s ENASCO a5aal (S0 53S0 e glio
[¥] e

Compound

N-472

Bayprene 610 (CR) 100
Buna CB10 2
MgO Powder 4
N-472 30
ENSACOQ" 250

Vulkanox DDA 1.5
Vulkanox 4020 05
Ingralen 450 15
ZnO Powder E
Rhenogran ETU-80 0.2

Stearic acid

Compound
N-472

t90% (min) 1.37

Mooney ML (1+4) at 100° C 47.2

Vulcanizate data unaged at RT
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Tensile Strength (MPa)
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Compound
N-472

NBR NT 3945 100
ENSACO* 250

N-472 25
N-550 40
ZnO 4
Stearic acid 05
DOP 30
Sulphur 0.4
Methyl Thuads 2
Amax 2

Cempeound
N-472

Dispersion Rating DIK 85.8
t90% (min) 218

64

Mooney ML(1+4) at 100°C
Vulcanizate data unaged at RT

Shore A hardness

Stress-strain
Elongation at break (%)
Tensile Strength (MPa)
Madulus 50% (MPa)
Maodulus 100% (MPa)
Modulus 300% (MPa)
Modulus 500% (MPa)

Compression Set 24h at
70°C (%)

Resistivity (Ohm.cm)
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Type of carbon black Particle size | Specific surface DBP
(nm) area (m*/g) (ml/100 g)

N990 280 7~12 32-47

Vulcan XC-72 30 254 174
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Filler loading

Sample Tensile strength | Elongation at break
[phr] [MPa] [%]
Silicone rubber 0 0.2+0.05 56.8+6.5
N990/SR 10 0.42+0.04 89.718.3
20 0.61+0.07 93.5+7.9
30 0.82+0.08 124.5+10.6
40 0.99+0.03 126.7+12.9
50 1.49+0.14 130.2+7.6
60 1.85+0.16 138.5+11.5
80 2.3940.18 150.3+14.2
100 3.1x0.20 146.1+12.1
Vulcan XC-72/SR 10 1.44+0.11 222.8+147
20 3.6+0.17 257.3£24.5
30 5.37+0.65 323.6+23.1
40 6.23+0.40 352.6+17.9
50 5.85+0.32 336.5£25.6
60 3.55+0.12 202.3£18.6
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phr 10 20 40 50 70 80
A%
Composite
N134 -121 10.1 334 51 38.9 90.4
N234 3 131 40.4 60.6 864 100
N330 -0.5 16.2 429 60.6 843 118.2
N3T5 Q 121 41.9 525 727 99
N539 56 17.7 51 58.6 778 108.6
NG&O -20.2 -1.6 16.2 253 434 49.5
40B2 5.6 7.6 41.9 74.2 1091 130.8
Acetylene black 247 413 104
10 phr
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eview of the types of carbon black to provide conductivity in
the rubber industry
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Abstract: Carbon black is also used in rubber compound in addition to its primary role as
reinforcement in the rubber industry to achieve the required electrical or thermal conductivity. In
this article, we will discuss different types of carbon black and their differences in conductivity.
Also, it will be reviewed how to mix the carbon black with the rubber compound ,effect of the

structure and size of the carbon black to create the desired conductivity
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