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Abstract

Since the discovery of carbon nanotubes, their excellent properties have made them applicable in
many fields, and how to better disperse them has always been a research focus. At present, there is
alack of research on the mechanism and performance of dispersion. To address this issue, this study
selected three different ionic surfactants, sodium dodecyl sulfate (SDS), sodium dodecylbenzene-
sulfonate (SDBS), and hexadecyltrimethylammonium bromide (CTAB), to prepare dispersion sys-
tems with three different diameters of carbon nanotubes at different concentrations. UV-vis spec-
troscopy, FT-IR spectroscopy, Raman spectroscopy, and TEM were used to analyze their dispersion
performance and mechanism. The results indicate that the benzene ring in sodium dodecylbenzene-
sulfonate forms m-nt bonding with carbon nanotubes, leading to superior dispersion performance
compared to the other two surfactants. Furthermore, by comparing the lengths of molecular chains
at different surfactant concentrations, the mechanism of interaction between surfactants and car-
bon nanotubes at varying concentrations is explained.
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Figure 1. The variation curves of surface tension with concentration for CTAB, SDBS, and SDS
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Table 1. Three different diameters of carbon nanotubes used in the experiment

% 1 Ko B MBI SR E G R

BN K A B
A-MWCNT 12 nm
B-MWCNT 20nm
C-MWCNT 40~70 nm

B =FhA R RMEIEEFIEARKE N5 0.05 g/L ) AAMWCNT. B-MWCNT. C-MWCNT & & J3
T, AR N 600 W, RRALE A A4 60 min.
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Figure 2. Method for determining the absorption coefficient K of carbon nanotubes using Lambert-Beer’s law
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Figure 3. Absorption surfactant concentration curves of (a) CTAB; (b) SDBS; (c) SDS with A-MWCNT dispersion systems
[ 3. (a) CTAB; (b) SDBS; (c) SDS 5 A-MWCNT S8R REIRAE - FREEMETIRE sk

Wi 3 s, FEFR NG MR AR T EDC I W' Bl 25 2 RIS 1 770K B2 R e -t — e i 4, 7ETA 3
% H EDC ¥ Z 5ot A F) EDD = 1.95 JEAFAR (b, TR 4T EDC I W% % B2 AH [F] 9 H. EDC %
F 1.0CMC Rt a] LA K = Fp R S M FI7E 5% E 1 EDC iR ERHERSZEL T4 A-MWCNT 584438 H
YT & 3L CTAB #1 SDS 73 # A-MWCNT ] EDC 5 H & /) CMC LG4 0.3, 1fif SDBS 4 #t A-MWCNT
() EDC 5 H & CMC [fEL{E N 0.2,

25 CMCp,50.34g/L CMCypg=1.74g/L CMCyppg=0.772/L
’ 1 I I
1 | |
2.0 EPDerap71-938bs | Lom o pFPDips=195Abs ol [PDDgpp19SAbs e
CTAB p : SDS p : e :
N \
S5y / ! | X | | ’ |
S EDC. / ! !
o AB _ 1 y 1 1
5 o - o9eMC, | EDCos _p9cme ! | ' SDBS |
"8 1.0F c1as / 1 | CMCps ! 1 L 1
< ! I ' | .
’ 1 ’ 1 ’ ~
S | ) | ) D% _g0mc
05F ' 1 r . 1 r CMCyps
4 1 ’ 1 ;7 1
] 1 ¢ 1 1
0.0 = O 1 i 1 1 Y. Th 1 1 1 1 - o 9 1 1 L
0.1 0.2 0.3 04 0.5 1.0 1.5 2.0 0.2 04 0.6 0.8
g/l g/l g/l

Figure 4. Absorption surfactant concentration curves of (a) CTAB; (b) SDBS; (c) SDS with B-MWCNT dispersion systems
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Figure 5. Absorption surfactant concentration curves of (a) CTAB; (b) SDBS; (c) SDS with C-MWCNT dispersion systems
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Table 2. Comparison of extreme dispersion concentration (EDC) and extreme dispersion degree (EDD) among three surfac-

tants for dispersing carbon nanotubes of different diameters
= 2. ZMREEMNT S AR ERRAKERR 2 HURE EDC XFEL AR ARBR 5> 572 E EDD Xjtt

MK ERS WPREER(AA nm)  EDC:CMC (CTAB:SDS:SDBS)  EDD (CTAB:SDBS:SDS) (#.47 Abs)

A-MWCNT 12 nm 0.3:0.3:0.2 1.95:1.95:1.95
B-MWCNT 20 nm 0.9:0.9:0.7 1.95:1.95:1.95
C-MWCNT 40~70 nm 1:1:1 1.7:1.9:17

N 2 fw, LA R RIR TG PRI AR fE i 7 U Re AL BRI 3R, 7E 0 BRI 2 1 A-
MWCNT B =FpR G AR REM B 56 450 81, {H SDBS ) EDC: CMC M. 454 = FhaR TS HERIE
SIEUE AR S ) B-MWCNT BLA C-MWCNT B =R % 1457 ) EDC #1 EDD %57, A FEIAAZ
&k ST i 2 B 2 TV 1 70 22 Ta) R 23 Bk e o) L _E SDBS f43 Bt e B L T SDS AT CTAB, I H R %
P£771] EDC < 1CMC AT iA B 58 440 B8, %5 EDC = 1CMC NI BEIA B 58 44 Bl

3.2. FEHESR

N T HE— B 7 AT SDBS HI4r B BEDL T SDS A CTAB, LA 2 [ 7% 14 771 20 BB 4 K 5 1 2L AR L
B, AREFFREE T 28R, o528 H SDBS x4 ik & CSBDS = 0.2CMCSDBS [J SBDS-A-
MWCNT 480, £ SDS [ AE /- #uk /% CSDS = 0.3CMCSDS (] SDS-A-MWCNT 78k, Ji ik A-
MWCNT #K. FT-IR Z3Hr o] LIRS H B 4 oK 85 2 vl M 790 RO FH Ak 2 B 0 AR AL, 0 = SRR AT
FT-IR 73t &t Ran &l 6 fros.

£ A-MWCNT FEIE T, BT BRAUKE AR B B SR T ) etk . FREEFUK I A4k &1, 1
3434 cmt Wb I T O-H MMZRARZN . 171 7E 205 2 V& 1 G U Jo % 06 1RO R UE BH 1 2 I s P 77 1) 7
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Figure 6. FT-IR images of SDBS-A-MWCNT, SDS-A-MWCNT, A-MWCNT
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Figure 7. Raman images of SDBS-A-MWCNT, SDS-A-MWCNT, and A-MWCNT
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Figure 8. (a) TEM images of A-MWCNT; (b) SDS-A-MWCNT-EDCSDS; (c) SDS-A-MWCNT-1.0CMCSDS; (d) CTAB-
A-MWCNT-1.0CMCCTAB

8. (a) A-MWCNT; (b) SDS-A-MWCNT-EDCSDS; (c) SDS-A-MWCNT-1.0CMCSDS; (d) CTAB-A-MWCNT-
1.0CMCCTAB HJ TEM El&
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Figure 9. Schematic diagram of TEM image mechanism of (a) A-MWCNT; (b) SDS-A-MWCNT-EDCsps; (c) SDS-A-
MWCNT-1.0CMCsps; (d) CTAB-A-MWCNT-1.0CMCcras
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Figure 10. Zeta potential absolute values of CTAB, SDS, SDBS in EDC concentration dispersed A-MWCNT dispersion
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