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Electroconductivity and wettability of nanofluids prepared by
carbon nanotubes/oleic acid composite
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Abstract: The carbon nanotubes(CNTs)/oleic acid (OA) composite was prepared by filling OA into CNTs, then the

nanofluid was prepared by the CNTs/oleic acid composite as additive. The conductivity and wettability of the nano-

fluid were investigated, and the effects of the content, acidification time, test temperature and electric field on the

above properties were also studied. The results show that the composite is successfully formed with a filling rate of

about 20%. During the preparing process, the end face of the CNTs is chemically modified, and the best acidifica-

tion time is about 8 h. Compared with the acidified CNTs, the CNTs/OA composite has better surface activity and

dispersion in the base solution, which can better improve the conductivity and wettability of the nanofluid, and the

optimal content of the composite is about 0.1%. Under the condition of electrowetting, the wettability of the nano-

fluid with the higher content of the composite can be improved more obviously with the increase of voltage. This

may be because the conductivity and capacitance of the CNTs are improved after the filling of OA, and the nano-

fluid prepared by the composite also has better conductivity and capacitance.
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Z BE CNTs(4li & >95%, 4%k 20~50 nm), +
TR R B TR N (SDBS, AR ), BT A4k R}
Ty A RN A e HNO, (M B 65%~68%) . ¥

H,SO,(Hk & 98%). H,0,(Hk ¥ 30%). ik -80(TW-
80). Jo/K LW (Gr#ral), ToB e RHE TARAF
OA(SrHrali), KutfE 244k 23 7 il i A B2 Al 5
JS5HR 40 mmx50 mm #Y 45#5K0 -, JEE K 0.5 mm,
F LR B R,=0.8 um; R 1 mm R R S5
KA 2B K,

1.1.2 CNTs/OA & & Wil &

KA =R RS E G, RS .

(D) 1L =R A 15 g CNTs,
Jin A 800 mL 4 ¥ HNO;. ¥ H,SO, Fll H,0, iR &
ORI 3 0101, FERKIRIRRLE 1 1A R);
F1H DF-101S ZUfE 38 #ARE ) B dEas (i 71 JRAX
wRHEARR AR, FHEAWAE80°C KBTIl
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A 15 g BYTRALFE CNTs, H5 iR 4 W2 ABKIE
P 25 £-0.06 MPa, ¥ 60C, JRFEMLAMT
MR 8h; AT, Kt i, JoK
CWEEVRUEYE, EHBR M RPN OA, JEDFLE
80°C THLT/5EKES 8h, EIn[#i|#3 CNTs/OA E45Y.

K H Nicolet 6700 £ #h ) 3 (FTIR) 43 T CNTs
FEBEIE FT AT 5 WO ) 24 5%, KBr F R R FEI
TECNAI G20 200KV & 43 3% % 5 iy, 7 & i 5% (TEM)
NREEAE i B LG A FNE SR IR S, I e n 1 e
JE} 200kV; K TG-6300 %454 70 B X (1 =
IREET] A M B2 A Pk 3 4R (TG) Fil
oy Hrih £k (DSC), i T+ Fl S 10~-800°C, Tl
HRE N 20°C /min.,
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PG A Py sk g i B CNTs,

YUK ARG TR B, MI—EENE
T P A A oK b, B S AN T v B 1 SE A R
FEFRIC— 2 BT 5t 9 & 5 W) sl R Ab B CNTs ¥ i 3



-+ 2584 -

EEMRER

100 mL Al ., I IR A W AE 50°C F AL T
F¥ 30 min; #ieJ5, FFH PS-80T AUt 7 i e ML (IR
DI TRB i A A PR R Uk 30 1 h S A
IR A3 A B GOK AR o B L S R E 30 K
PFEIEAT I
1.2 K FENSE S ER LK

DA K IR 1 2 fih £ A A 140 T 4 4 4K
P, >R H Kruss DSA25 $% fil £ I & 4% (£ [ KRUSS

(a) Measurement of contact angle
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(b) EWOD
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1 il A A0 R TN B A A (EWOD) FJ B

Fig.1 Measurement of contact angle and measurement schematic diagram of electrowetting on dielectric (EWOD)
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iAo
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2.1.1 EA YLK
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WA BT, R JE TR . BRI R
Qb LIS 1) CNTs v 1 8 & T X S 3L A1, A F F 42
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Bk e Y AN, EBFE 1543 em™ A4 H
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(a) CNTs
632 (b) Acidified CNTs
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©
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= 1711
(d) Composite A
2921 mo 4 875
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CNTs/OA ZAYIHY FTIR B3
Fig.2 FTIR spectra of cabron nanotubes (CNTs), acidified CNTs, oleic
acid (OA) and CNTs/OA composite
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p

Horp: HNE AW P OA M I H, AT
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WK 37.85 /g, T AH [F] BT £ OA 9 AH 722 ¥ #4
181.25]/g, UL LIRS OA M3 78 3 2 20%.
2.2 CNTs iR ESBR A B B MK RESBEME

E}un
P 5(a) Ay 2 T 1 50T a4 ARk 0.5wt% I
CNTs/OA & 44 5 R AL P CNTs Y 9k JBE it 40 K 7t

(d) Model of composite

OA molecules

€3 CNTs. [R4b¥E CNTs, CNTs/OA &AW TEM KGRI AP 53 FAR2
Fig.3 TEM images of CNTs, acidified CNTs, CNTs/OA composite and molecular model of the composite
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Fig.4 TG and DSC curves of CNTs, acidified CNTs, OA and the CNTs/OA composite
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Fig.5 Effects of CNTs content and acidification time on electrical conductivity of two nanofluids
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Fig. 6 Effects of content of CNTs and acidification time on wettability of the nanofluids
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Fig. 7 Effect of voltage and temperature on wettability of the nanofluids prepared by different mass fractions of CNTs/OA composite
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