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Carbon Nanotubes Filler Preparaed by Electrostatic Self-assembly

and Applicated in Conductive Plastics

Chengdu Organic Chemical Co., Ltd., Chinese Academy of Sciences, Timesnano Division
Abstract  In order to improvehe dispersion ofarbon nanotube@CNTS) in
plastics carbon nanotubesller was preparedCNTs were dispersed in water
promoted bycationid non-ionic surfactantCNTs with positive electricity in
surface anatarbon black (opolystyrene microspheyavith negativeelectricity
iIn surface composited together blectrostatic self-assembtp form uniform
and stablecarbon nanotubéller. The electrical properties of PS and ABS were
discussd, with differentonductivefillers and different molding process.
The unique properties of carbon nanotubes and carbblack as
plastic conductivefunctional medium weresummarized Recommend carbon

nanotubes for conductiv&eets conductive films and high conductive plastic,
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Fig.1 Schematic diagram of electrostatic self-assemblly@NTs / PS microspheres TEM

image after the electrostatic self-assembly
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Fig.2 Electron microscope images of CNTs aqueosedsion (A) TEM; (B) SEM
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Fig.3 Photos o€ENTs / PS microspheres electrostatic self-asseprolyess
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Fig.4 TEM images o€ENTs / PS microsphere®dmpositepreparaedy electrostatic

self-assembly (C) 6%CNTs; (D) 15%CNTs
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Figb SEM images odENTs / carbon blackompositepreparaedy electrostatic

self-assembly (E) 33.3%CNTs; (F) 60.0%CNTs
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Tab.1 The effect of CNTs content on the CNTs / R&aapheres composite filler volume resistivity

CNTs&E(%) |0 1.5 3 6 12 15 20 25

Rv (Q.cm) >2.0E06 | 1.8E06 | 1.3E06 | 4.0E05| 94.8 27.4 7.5 4.1

2 CNTs& R CNTs/R 2R 2 S HURMATR HL LA (1) 520

Tab.1 The effect of CNTs content on the CNTs / earblack composite filler volume resistivity

CNTs % (%) 0 25 33.3 60

Rv (Q.cm) 0.2070 0.1434 0.1223 0.1206

* 3 RO KE BORHERES L
Tab.3 CNTs composite filletapplicated in plasticgerformance parameters
2R CF-3 CF-4
%y CNTs/3:Hi K & CNTSER A L i
CNTs 2 (%) 33.3 20
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Figs The effect of carbon material content in HIPS am\tblume resistivity,compression molding
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(1T AT E, CR-3HERFHMEAR HH T AR E LT

ML YEROM (R I, 7 CNTS HORE SR IS A R, I T RE . B B
JRAZ B 515.6mI/100g N W BH LE & i B >800nT/g, B4 K HURHHNT T B 7} 22,
FER AU/ B, I CYEREEE4f .

YR R Y ) T L PR IS TR s il 2, 2 ROV T2 n i R M I = 42 h T8
WE, KRR SEAE R REATT B, MR B R S EPUR RN SR, 4R MK 7.
MEERT, PRFA B A B S S R T N R, R Rsh B . BTl S
BRSO R AN TR I IR & AR T D o St A Js RS BOX AR 4 2R, it —
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Tab.4 10% carbon materidIPS and ABS conductivitypject molding
R SHER | Pv(Q.cm) Ps Q) Rs (Q/o)
HIPS B k& 1.63E07 1.89E07 E6
CF-3 5.01E10 1.37E11 E9
CF-4 1.94E08 6.98E08 E7
CNTs >1.00E14 >1.00E14 E12
ABS B Kk & 5.97E073k 1.02E09| 4.95E07:} 2.13E10| E7 5k E9
CF-3 2.95E09 4.21E09 E8
CF-4 2.20E08zY, 3.44E09| 2.55E075k 6.33E10| E6 5k E9
SCNTs >1.00E14 5.00E13 E12
CNTs >1.00E14 >1.00E14 E12
CSCNTs >1.00E14 >1.00E14 E12
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Fig7 The effect of weight loss by surface abrasion @wblume resistivity, inject molding
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Tab.4 The effect ofonductive fillers andnolding processn the PS conductivity

AR R | R T TR
(%) B X & CF-3 CF-4
HIPS Hs & n T
3.0 0.6mm Pv(Q.cm) >E14 >E14 1.04 E10
Ps(Q) >E14 >E14 2.79 E09
Rs (Q/o) E12 E12 EO7
Pv(Q.cm) >E14 >E14 1.83 E12
0.2mm Ps(Q) >E14 >E14 9.07 E11
Rs (Q/o) E12 E12 E12
5.0 Pv(Q.cm) 2.74 EQ7 1.53 EO7 1.21 EO7
0.8mm Ps(Q) 3.24 EO7 1.14 EO7 0.93 EO7
Rs (Q/o) ES E4 E4
0.6mm | Pv(Q.cm) |4.35E098>E14| 4.87E07 1.84E07
Ps(QY) 1.36E09 2.82E07 1.98E07
Rs (Q/o) E8&k E12 E4 E4
ABS [ &N T
5.0 0.8mm Pv(Q.cm) 3.15 EO9 4.07 EO8 2.33 EO7
Ps(Q) 4.28 E10 2.00 E09 | 5.58 EO7
Rs (Q/o) E9 E7 ES
3. &t
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