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Effects of Solvent-Based Dilution Condition on CNT Dispersion in
CNT/Epoxy Composites

Dong-Jun Kwon*, Pyeong-Su Shin*, Jong-Hyun Kim*, Hyung-lk Lee**,
Jong-Kyoo Park**, Joung-Man Park*'

ABSTRACT: In case of CNT mixing with epoxy, epoxy matrix needs to be diluted. This work studied the effect of the
dilution condition of epoxy on CNT dispersion. The optimum solvent condition using acetone and DMF was found
via mechanical and solubility methods which affects, the epoxy performance. The dispersion using acetone was better
than the DMF and thus higher mechanical properties. Four mixing types of CNT particle were performed. To verify
the effects of each step between dilution and dispersion, the dispersion between epoxy and CNT was evaluated via the
electrical resistance and optical methods. The optimum dispersion was obtained via mechanical test and thermal
analysis by DSC. Among four types, the best was to disperse CNT after epoxy and hardeners were diluted respectively.
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Fig. 1. Schematic of different mixing method to make the CNT
epoxy composites: (a) diluted epoxy; (b) diluted hard-
ener; (c) bulk mixing; and (d) diluted CNT epoxy and
diluted CNT hardener
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Fig. 3. Modeling of CNT epoxy composites for dispersion condi-
tion using electrical resistance method: (a) short type;
and (b) long type
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Fig. 4. Photos of each diluted epoxy/hardener/solvent condi-
tion with different solvent type: (a) mixing condition; (b)
boiling condition; and (c) cured condition

Table 1. Solubility parameter of epoxy, hardener and solvent

5, 3, 5, 5, 5
Acetone 13 9.8 11 16.3 19.7
DMF 17.4 13.7 11.3 222 24.8
Water 12.2 22.8 40.4 259 48
DDS 14.9 24 9.6 15.1 17.9
MY720 7.4 43 4.9 8.6 9.9
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Fig. 5. DSC test of epoxy resins using different solvent type
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Table 2. Dispersion condition of CNT epoxy with different mixing

Table 3. Tensile property of CNT epoxy with different mixing

method using ER measurement method
Test type 4mm (kQ/mm) | 8 mm (kQ)/mm) Tensile . Tensile
» Elongation
Diluted epoxy 61 (15) 66 (11) Test type Strength (%) Modulus
Diluted hardener 50 (14) 79 (21) (Mpaz (GPa)
Bulk mixing 8727) 88 (28) D?luted epoxy 66 (4) 4.4 (1) 1.5
Dilated eposy + o s Diluted hardener 64 (6) 44 (1.2) 14
diluted hardener (12) (8) Bulk mixing 58 (6) 42(1) 13
. Diluted epoxy +
*: Standard deviat
()*: Standard deviation diluted hardener 71 (3) 4.3 (0.8) 1.7
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Fig. 8. DSC test of CNT epoxy composites with different mixing
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