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Carbon Nanotubes Conductive Filler Preparaed by Electrostatic

Self-assembly and Applicated in Conductive Coating

Chengdu Organic Chemical Co., Ltd., Chinese Academy of Sciences, Timesnano Division

Abstract A novel carbon nanotubg€NTs) conductivefiller was
preparaed bglectrostatic self-assembhetween CNTsand mica (or
titanium). CNTswas dispersed by catiohiaon-ionic surfactant with
sanding equipment in stead of ultrasound equipntdattrical properties
of the CNTsconductivefiller in  epoxy coating wareliscussedand
corrosion resistance capabilities of different amtove fillers ware
compared. CNTs conductivefiller had broad application prospects in
petrochemical industry and coal industry.
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Fig.1 Optical microscope images of CNTs aqueousadsson obtained by sand

milling different time. (A) 5 minutes; (B) 15 minutes; (C) 25 minutes
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Fig.2 Electron microscope images of CNTs aqueossedsion (D) TEM; (E) SEM
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Fig.3 The phenomenon of mica suspension mixed @MNf's aqueous



dispersion using different dispersant. (a) OP-bpTAB
(2) = BEX CNTS (185 R &
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ZBEXT CNTs (13 K B 23 8N, 5 AN BE R B 1) CNT Kk T 12
K R CTAB H i 5 = BEXE CNTs 5 KW bt /X R sk 1 k. CTAB
FUAM L CNTs, ZELRIIE CNTS #8584 U4 &, = BEXS CNTSs R b
BAEDH S EEN 8.76Wwt% 124 CTAB Al OP-10 R A, BEAEIRL 4>
BT CNTs, AEH N BEXT CNTs (WP 21 3 5 54 13.92wt% .

& 1 CNTsfE = BRI 1B KB 5 5 CTAB MK A&

Table 1 The relationship between the maximum adsorption capacity of CNTs in the mica
surface and the amount of CTAB

CTAB+OP-10 wt% 4+9 7+5 10+0 15+0

CNTs 5 K, wit% | 13.92 10.80 8.76 5.01

(3) CNTs & Xt CNTs/Micasd £k BE 1 521

MIE 41t SEM A, 2.0wt%. 5.0wt%CNTsH! 10.0wt%CNTsE &7 2 B}
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i 5 CNTs/Mica 2 &kl (SE30RHZ 100 350D ARFR LA LR LE K1
IR R 2. Bi%E CNTsE RN, CNTs/Micalf AR fB R 208 R, 4
CNTs & EiA ] 10.0wt%il, CNTs/Mica & & Sk A B Ha B K B K 2] T
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RS B LRI AR S B AR R A

] N

(F (G) YH
4 CNTSTE = BF A 3R IR 412511 SEM



Fig.4 SEM image of CNTs/Mica composite filler bgefrostatic self-assembly
(F) 2.0wt%CNTs  (G) 5.0wt%CNTs  (H)10.0wt%CNTs
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Table 2 The relationship between the CNTs content and properties of CNTs /

Mica composite fillers

CNTs &, wit% 0.0 2.0 5.0 10.0
CNTs/Micalt & H# (m?%g) 3.07 | 3.87 5.62 10.03

CNTs/MicafAfH HiBH#% (Qcm) w |19753.60 75.62 3.90
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Fig.4 SEM image of CNTs/Tigzomposite filler by electrostatic self-assembly
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Table 3 CNTs composite fillers performance parameters

4 FR CF-0 CF-1 CF-2
) CNTsHRImE 5 | CNTs/= bk CNTskkH
N5 90/10 10/90 20/80
S MR WK R YIERIZS
W y{E (DOP, ml/100g) 230 55.4 79.2
WA ORI RRA =) | 212. 7 37.6 61.2
BRI R % (Q om)| 0-09 M 10 M2
LER A (m2/g 40 9.6 18.5
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CF-0 1 5 Fa D RE AR TC Il JE HUERARH I T 7 AR 2 3 LR sk 4 FE 6.
SEPRIRBIBUELL ) 1.4, CF-1. CF-2 150 T r ThREVRBCHIVR AL K 7 R 2
SHMEMER S, K6 MK 6. giRK:

(1) CF-2t11f) CNTs &I H 5 (1 5 s kcR, m] DA% e S B Pk vkl o /NS
BLIOHORE, BB RCRHLF, HAMT CNTs /L. 4] CF-29% 250 ik %

(2) CF-0F1 CF-111f) CNTs R AT 17 B . {2 CNTSs J3 Ui ik
N, RJERAME, CR-1HEZ 5% . CR-OEA TIIRRE, Sk,
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® 4 CF-OBCHIREC 77 Ak 2 S bk
WoEl WEEA 4150y Flo i | AR | CNTSTERZ
TR E44 CF-0 | %# (%) (ohm) Hh 5 (%)
0-1 25 0.5 10 71.8 5.00x30 1.37
0-2 25 1.5 20 57.0 3.47x10 4.00
0-3 25 2.8 30 48.1 3.71x10 7.00
0-4 25 4.0 40 42.0 1.03x10 10.00
* 5  CR-IACHNRRIC T AR 2 S bk
wEL | R A AR TT 6OrmpAhifE | WRJZERIM | CNTSTELR)Z
%5 | E44 | CF-1| =Bt | kA | %7 | (3%.25C,mpas) | HLFH(ohm) 54 (%)
1-1 25 | 6 14.5| 145 40 | 404.9 7.90%10 0.86
1-2 25 | 8 13.5| 13.5| 40 | 433.4 9.83%101.12
1-3 25 |13 | 11 | 11 | 40 | 5225 4.34%10Q 1.83
1-4 25 | 22 | 65| 65| 40 | 5845 1.00%1Q 3.09
1-5 25 |35 | 0O 0 40 | 384.0 4.67x10 4.92
* 6  CR-2lChilaehic 7 AR 2 S ik
wEL | R A AT 6OrmpAhifE | WRJZERIM | CNTSTELR)Z
%5 | E44 | CF-2| =Bt | kA | %7 | (3%.25C,mpas) | HLFH(ohm) 54 (%)
2-1 25 | 25 | 16.2516.25/40 | 794.6 9.37x10 | 0.70
2-2 25 | 4 15.5| 15.5| 40 | 7122 9.348101.12
2-3 25 | 7 14 | 14 | 40 | 859.4 9.00X1Q 1.97
2-4 25 |11 | 12 | 12 | 40 | 13915 3.38%10 3.09
2-5 25 |25 | 5 5 50 | 1477.6 9.05%1( 7.02
2-6 25 [ 35 | 0O 0 70 | 1887.0 2.65%10 9.83
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Fig.6 Effcet of CNTs content on sheet resistanceiating layer
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