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A new polymerization procedure with the aid of reverse micelles in supercritical carbon dioxide (SCCO2) has been employed to
synthesize polyaniline (PANI). Sodium bis(2-ethylhexyl)-sulfosuccinate (AOT) and polyether-modified polysiloxane (PeSi) were used
as mixing surfactants. PANI with more favorable needle-like aggregation structure, higher crystallinity, more excellent conductivity
(7.22 S cm−1) and better dispersibility in ethanol has been obtained via the inverse emulsion polymerization in SCCO2, compared
to the PANI synthesized in isooctane. These results were demonstrated by the analysis of Fourier Transform Infrared Spectroscopy
(FTIR), Scanning Electron Microscope (SEM), Transmission Electron Microscope (TEM), X-ray diffraction patterns (XRD) and
conductivity measurement. The new polymerization procedure was also employed to prepare polyaniline-fluorinated montmorillonite
(PANI-FMMT) nanocomposites in SCCO2. The nanocomposites with highly concentrated (12 wt%–50 wt% loading to monomer),
fully delaminated FMMT were successfully prepared. The intercalation of FMMT in SCCO2 was characterized by FTIR, XRD,
TEM. Thermogravimetry Analysis (TGA) was performed to investigate the enhancement of thermal stability of PANI-FMMT
nanocomposites. SCCO2 facilitate the synthesis of PANI with high performance and PANI-MMT with high MMT concentration.
SCCO2 is not only an “alternative” solvent for its environmental-friendly characteristic, but also a more “effective” medium compared
to some organic solvent (such as isooctane ) to prepare PANI and its intercalated composite materials.

Keywords: Supercritical carbon dioxide (SCCO2), polyaniline (PANI), fluorinated montmorillonite (FMMT), inverse emulsion,
nanocomposites

1 Introduction

Supercritical carbon dioxide (SCCO2) has emerged as im-
portant supercritical fluids (SCF) in the past decade, due to
its many desirable attributes such as low cost, abundance,
low toxicity, and readily accessible supercritical conditions
(Tc = 31.1◦C, Pc = 7.38 MPa). It has been used as environ-
mentally friendly solvent for a range of materials synthesis
and process applications (1, 2). Many investigators have
demonstrated the feasibility of polymerization in SCCO2,

∗Address correspondence to: Qingzhi Dong, School of Mate-
rials Science and Engineering, East China University of Sci-
ence and Technology, Shanghai 200237, People’s Republic of
China and Key Laboratory for Ultrafine Materials of Ministry of
Education, Shanghai 200237, People’s Republic of China. E-mail:
qzhdong@ecust.edu.cn

but SCCO2 is always employed as “alternative” or “green”
solvent, instead of “effective” medium (3–8).

In fact, SCCO2 offers mass transfer property advantages
over conventional organic solvents because of their high
diffusivity, liquid-like density, low viscosity, near-zero sur-
face tension and strong solvent power for many organic
compounds. The utility of SCCO2 as a delaminating agent
for layered materials has been possible and several re-
searchers have successfully synthesized some conducting
polymer (9) and intercalated some polymers into montmo-
rillonite (MMT) via a SCCO2-mediated process (10–14).

Polyaniline (PANI) is one of the most widely studied
conducting polymers because of its environmental sta-
bility, excellent electrical properties, plastic nature, eco-
nomical efficiency, ease of preparation and other ver-
satile potential performance. It has been proposed for
applications such as anti-static additives, corrosion in-
hibition coatings, electrochromic display, sensors, light-
emitting diodes, capacitors, rechargeable batteries, solar
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cells, gas permeation membranes and electromagnetic in-
terference shielding materials, etc. (15–17). In recent years,
PANI/MMT composites have attracted more and more
attention, the layered complex can benefit from the prop-
erties of both PANI and MMT. The combination of the
organic and inorganic materials can lead to a high degree
of polymer ordering, exhibit thermal stability and enhanced
mechanical properties. Furthermore, it reveals novel prop-
erties due to the synergistic effect of the two components
(18–22). Different polymerization methods were researched
to synthesize PANI and its composites, such as solution
polymerization, dispersion polymerization and emulsion
polymerization. Inverse microemulsion polymerization has
attracted much interest because a variety of reactants can
be concentrated and introduced into the nanometer-sized
aqueous domains to control the structure and property of
materials (23–25).

In this paper, we report a novel procedure to pre-
pare PANI and polyaniline-fluorinated montmorillonite
(PANI-FMMT) nanocomposites with the aid of reverse
micelles in SCCO2 at room temperature, using inexpen-
sive non-fluorous sodium bis(2-ethylhexyl)-sulfosuccinate
(AOT) and polyether-modified polysiloxane (PeSi) as sur-
factants. Inverse emulsion polymerization of aniline in
SCCO2 is analogous to that in organic solvent, where reac-
tants are concentrated, the quantity of acid can be reduced,
monomer and other additives can be dispersed homoge-
neously (23–25).

2 Experimental

2.1 Materials

Aniline, ammonium peroxydisulphate (APS), ethanol,
sodium bis(2-ethylhexyl)-sulfosuccinate (AOT), and
hydrochloric acid (HCl) were purchased from
Sinopharm Chemical Reagent Company. The Na-
montmorillonites (NaMMT) (Cation Exchange Capacities
CEC = 110 mmol/100g) and cetyl trimethyl ammonium
bromide (CTAB) used in this study were purchased from
Zhengjiang Fenghong Chemicals Company (China).
Perfluoroalkyl-sulfonyl quaternary ammonium iodides
(FCAI) was supplied by Heide Chemical Development
Company (China). Polyether-modified polysiloxane (PeSi)
was obtained from ShinEtsu Company (Japan). CO2 with
a purity of 99.95% was a commercial product. Aniline
was distilled under reduced pressure and stored in a
refrigerator before use. All other reagents of analytical
grade were used as received.

2.2 Fluorinated Modification of MMT

Fluorinated MMT (FMMT) were prepared by a cation-
exchange reaction between the sodium cations of NaMMT
and FCAI. The intercalation process was described as

follow: A suspension of NaMMT in distilled water (5 g/500
mL) was swelled overnight, then an ethanol solution of the
FCAI with equivalent amount of the CEC of NaMMT
in the suspension was added and stirred for 12 h at 80◦C.
Subsequently, it was collected by filtration, the powder was
washed with hot deionized water and ethanol several times
until there was no white precipitate observed by an AgNO3
test. The solid was dried in vacuum and ground in an agate
mortar for further experimentation. The organic MMT
(OMMT) was prepared using an analogous procedure, but
CTAB was selected as intercalation agent instead of FCAI.

2.3 Synthesis of PANI and PANI-FMMT in SCCO2

In a typical experiment, 2 g AOT and 1.5 g PeSi was dis-
solved in 8 ml ethanol, the solution was denoted as (A). A
controlled amount of distilled water (water solubilization
factor w0 = [H2O]/[AOT] = 74), 1.1 g (0.0118 mol) aniline,
FMMT and hydrochloric acid solution (4M, the mole ratio
of HCl and ANI was 2.5) were mixed with sonication for
1 h, the mixture was denoted as (B), (A) and (B) were in-
jected into a 125 mL view autoclave containing a magnetic
stir bar. 1.08 g (0.00472 mol) APS was dissolved in 3 mL
distilled water, before they were poured into a small glass
container with several small holes on the bottom. The holes
were coated with a little inert silicone grease. The container
was placed in the autoclave. The schematic diagram of the
apparatus is shown in Figure 1. The autoclave was first
purged with a flow of CO2 to remove air for 10 min and
filled with liquid CO2 by an automatic syringe pump, then
it was placed in a constant temperature water bath of 35◦C,
the pressure in the autoclave increased to 30 ± 2MPa. The
inverse emulsion of hydrochloric aniline was stabilized by
AOT, PeSi and ethanol, and they were mixed with FMMT
uniformly in SCCO2 with continuous 600 rpm stirring. Af-
ter a period of time, the silicone grease was swelled and
damaged by SCCO2, the aqueous solution of APS exuded
from the holes of the small glass container. The micro
aqueous droplets containing APS contacted the micelles
of aniline and initiated the polymerization. The polymer-
ization was allowed to proceed for 24 h, then the autoclave
was cooled to room temperature and the CO2 was slowly
vented through a pressure release valve. A large amount of
ethanol was added to the dark green reaction mixture, then
the mixture was filtered, washed with ethanol and deionized
water in order to remove unreacted monomer and surfac-
tants, finally dried under vacuum at 50◦C. The samples were
denoted as PANI-FMMTX-SC, where X means the mass
ratio of FMMT to aniline monomer. The pure PANI with-
out FMMT was synthesized by the same inverse emulsion
polymerization procedure and the sample was denoted as
PANI-SC. All pure PANI and PANI in composites are in
emeraldine salt state.

As the control experiments, the conventional inverse
emulsion polymerization was carried out using an anal-
ogous procedure under nitrogen atmosphere, the OMMT
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Preparation of PANI and PANI-FMMT in SCCO2 39

Fig. 1. Schematic diagram of the apparatus 1. aqueous solution
of APS 2. water bath 3. inverse emulsion of aniline aided by AOT,
PeSi and ethanol in SCCO2 in a view autoclave 4. small holes
coated with a little inert silicone grease 5. magnetic stir bar 6. and
7. valves.

and isooctane were adopted instead of FMMT and SCCO2.
The samples were denoted as PANI-OMMTX-CON and
PANI-CON, respectively.

2.4 Characterization Methods

Fourier transform infrared spectroscopy (FTIR, Nicolet
5700) of the samples were recorded using KBr pellets
method to determine the chemical structure of PANI and
the nanocomposites. X-ray powder diffraction patterns
(XRD) of samples were obtained on a Rigaku diffrac-
tometer (D/MAX 2550 VB/PC) using CuKα radiation
(0.154 nm, 40 kV, 100 mA, 0.5◦/min ). Transmission elec-
tron microscopy (TEM, JEOL JEM-2010) was used with
an acceleration voltage of 120 kV to observe the morphol-
ogy of the samples which were prepared by evaporation of a
drop of diluted ethanol dispersions onto a 200 mesh copper
grid. Scanning electron microscope (SEM, JSM-6360LV)
was used to examine the morphology of samples which
were mounted onto aluminum studs and sputter-coated
with gold. Thermogravimetric analysis (TGA, TA model
2050) was carried out at a heating rate of 10◦C/min from
room temperature to 800◦C under nitrogen atmosphere.
DC conductivity of room temperature measurements were
performed by conventional four-probe technique.

3 Results and Discussion

3.1 Location of the Polymerization

AOT is an anionic surfactant to form reverse micelles in
nonpolar solvent, as well as SCCO2 with many good qual-
ities (26–28). PeSi is a nonionic surfactant with CO2-philic
silicone molecule chain and it has been confirmed to be ef-
fective for emulsion polymerization of vinyl pyrrolidone in

Fig. 2. Schematic diagram of the reaction location in SCCO2.
Depiction of two separated parts of reverse micelles containing
monomer and APS, respectively, aniline hydrochloride were dis-
tributed at SCCO2/water interface. No micelle shape is implied.
The diagram is not to scale.

SCCO2 (29, 30). In our experiment, AOT and PeSi were se-
lected as mixed surfactants and ethanol as co-surfactant to
enhance the stability of reverse micelles in SCCO2. PANI
was chemically synthesized by mixing two separate parts
of water-in-SCCO2 reverse micelles. These two parts con-
tained aniline hydrochloride and oxidant APS respectively.
Figure 2 is the schematic diagram of these two separate
micelles and the monomer distribution. It is inferred that
in the inverse emulsion of SCCO2, most aniline hydrochlo-
ride were solubilized at micelles/water interface. Goklen
(31) researched the influence of solvent on the maximum
micelle dimension in inverse emulsion, they found weak
polarity of solvent led to an increasing of number and
a reduction of dimension of micelles. SCCO2 has much
lower surface tension than isooctane (9), so the dimension
of reverse micelles in SCCO2 was much smaller and there
was much bigger SCCO2/water interface area. Thus, more
surfactant molecules were needed in SCCO2 compared to
isooctane with the same water content. In this case, com-
pared to that in isooctane, more amphiphilic aniline hy-
drochloride monomer transfered from inside of micelles
to SCCO2/water interface to act as surfactant, and more
monomer were exposed to SCCO2.

3.2 FTIR Spectra of PANI-SC and PANI-CON

In the FTIR spectra of Figure 3, The peaks at 1566 cm−1

and 1489 cm−1 correspond to the stretching vibration of
C C in quinone-ring and benzene-ring, respectively. The
peak at 1300 cm−1 and 1248 cm−1 are the characteristic
of the conducting protonated form and interpreted as a
C N+ • stretching vibration in the polaron structure. The
peaks at 1140 cm−1 are assigned to π-electron delocaliza-
tion induced in the polymer by protonation and stretching
vibration of the C NH+ structure, which is formed during
protonation. The peak at 808 cm−1 is related to the de-
formation vibration of the C H out of the plane (32). In
the spectrum of PANI-SC as shown in Figure 3a, peak at
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Fig. 3. FTIR spectra of PANI (a) PANI-SC; (b) PANI-CON.

about 1727 cm−1 corresponds to C O in AOT can be ob-
served. It is implied that AOT has incorporated with PANI.
A slight red shift of these peaks by comparison with their
position of neat surfactant (at about 1737 cm−1) illustrates
a more intimate interaction between PANI and AOT. But
in the spectrum of PANI-CON as shown in Figure 3b, no

Fig. 4. TEM images of PANI (a) PANI-SC (b) PANI-CON and SEM images of PANI (c) PANI-SC (d) PANI-CON.

this peak appears. In the case of conventional inverse emul-
sion polymerization in isooctane, the AOT could hardly
incorporate into PANI, and therefore no the peak of C O
appears in the spectrum of PANI-CON. (32) In the case
of inverse emulsion in SCCO2, because SCCO2 is an ex-
cellent plasticizer for polymer, (33) it is presumed SCCO2
could plasticize the PANI molecular chain which exposed
to SCCO2 effectively, it caused AOT to be more likely to
incorporate into PANI, thus the peak of C O appears in
the spectrum of PANI-SC.

In addition, there are no peaks belonging to another
nonionic surfactant PeSi in the spectra of either PANI-SC
or PANI-CON, which indicate all surfactants simply mixed
with PANI have been removed. It is suggested that AOT has
incorporated with PANI by interionic attraction between
the positive charge in PANI molecular chain and the anion
of AOT. In this case, AOT was a dopant for PANI, instead
of a simple component of mixture.

3.3 SEM and TEM Analysis of PANI-SC and PANI-CON

The microstructure of PANI synthesized by inverse
emulsion polymerization can be designed and con-
trolled using surfactant assembly. Different aggregate
shapes depend on the microemulsion/micellar compo-
sition, expressed through water solubilization factor
w0 (w0 = [H2O]/[sufactant]). In the conventional inverse
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Fig. 5. XRD patterns of PANI (a) PANI-SC; (b) PANI-CON.

emulsion of isooctane, when w0 value is smaller (w0 < 22.3),
needle-like PANI is expected to form, when w0 value is
higher (w0 > 22.3), flakes-like PANI is yielded (34). In our
experiment, for the inverse emulsion of SCCO2, the w0
value was 74. As stated in section 3.1, the dimension of
micelles was much smaller than that in isooctane, and a
more aniline hydrochloride monomer acted as surfactant
to form needle-like micelles, which was similar to conven-
tional inverse emulsion with smaller w0 value (w0 < 22.3).
Therefore, the PANI-SC exhibited needle-like morphology,
as shown in Figure 4a. In the case of emulsion of isooc-
tane, the w0 value was also 74 (>22.3), PANI-CON exhib-
ited granule-like or flake-like morphology (34), as shown in
Figure 4b. This result was also supported by SEM micro-
graphs. Figure 4c exhibits the hollow structure aggregation
assembled by needle-like PANI-SC, and Figure 4d exhibits
the bedded structure aggregation assembled by granule-like
or flake-like PANI-CON.

Fig. 6. photos of PANI-SC (left sample) and PANI-CON (right sample) dispersed in ethanol, (a) initial status; (b) after 72 h.

3.4 XRD Patterns of PANI-SC and PANI-CON

Some differences in XRD patterns between the PANI-
SC and PANI-CON were also investigated, as shown in
Figure 5. The two bands at 2θ = 19.5◦ and 25.1◦ are as-
cribed to the periodicity parallel and perpendicular to the
polymer chains of PANI, respectively (35,36), which are
observed for both PANI-SC and PANI-CON. These two
peaks of PANI-SC are sharper than that of PANI-CON,
which reveals higher crystallinity and more regular molec-
ular segment arrangement of PANI-SC, probably owing to
the plasticization of SCCO2 for PANI, or assistance of the
AOT for PANI orientation.

3.5 Properties of PANI-SC and PANI-CON

The average room temperature conductivity value of PANI-
SC is 7.22S cm−1, more than that of PANI-CON which is
0.85S cm−1. The higher conductivity of both PANI-SC and
PANI-CON obtained by inverse emulsion than that synthe-
sized by other polymerization method (17, 20, 21) is due to
a more homogenous protonation of the imine nitrogen and
more ordered chain conformation of the polymer (37). The
higher conductivity of the PANI-SC than PANI-CON was
presumably attributed to the higher crystallinity of PANI-
SC, the needle-like aggregation structure or the assistance
of the AOT for PANI orientation (32, 38).

The dispersibility of samples in ethanol was also investi-
gated. Figure 6a is the photo of PANI-SC (left) and PANI-
CON (right) at the initial time when they were dispersed
in ethanol, and Figure 6b is the image of them after 72 h.
The ethanol dispersion of PANI-SC remained uniform and
clear, but almost all PANI-CON nanoparticles had settled
to the bottom (see the inset of photo) and the color of
dispersed liquid was lighter than that before 72 h. PANI
nanoparticles are apt to agglomerate due to the interchain
π-π interaction and hydrogen bonding before they settle
in agglomeration form (39). PANI-SC nanoparticles pos-
sessed a more hollow and porous configuration, and they
were more likely to be buoyed in medium. Furthermore,
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Table 1. Physical data for modified MMT clays

MMTs Modifying Cations d Spacing(nm)a Modifier Intercalated(wt%)b

NaMMT Na+ 1.38 N/A
Organic MMT(OMMT) CH3(CH2)15N+ (CH3)3 1.66 35.9
Fluorinated MMT(FMMT) CF3(CF2)7SO2NH(CH2)3N+ (CH3)3 1.47 36.7

aDetermined by XRD. bDetermined by TGA.

AOT have incorporated into PANI molecular chain, the
dissolution of hydrocarbon chain of AOT in ethanol could
assist in the dispersion of PANI nanoparticles.

3.6 Preparation of PANI-FMMT-SC and
PANI-OMMT-CON

PANI-FMMT and PANI-OMMT nanocomposites were
prepared by intercalative polymerization in SCCO2 and
isooctane, respectively. Kim (40) and Shen (41) researched
the polymer-MMT composites synthesized via inverse
emulsion pathway method. In our experiment, FMMT was
modified by a fluorinated quaternary ammonium salt in
which the fluorinated tail is CO2-phillic and thus, it can help
provide steric stabilization in SCCO2. In this case, FMMT
platelets can be dispersed in SCCO2 and is inclined to be
absorbed at SCCO2/water interface (10,42). On the other
hand, SCCO2 can impregnate, and disaggregate FMMT,
and facilitate the transport monomer into FMMT inter-
layers. In contrast, isooctane is only an inert solvent for its
bigger molecular size, lower diffusion rate, and poorer com-
patibility with monomer, therefore, OMMT cannot be im-
pregnated, disaggregated and dispersed by isooctane avail-
ably, and monomer cannot be transported into OMMT
interlayers effectively in the inverse emulsion of isooctane.

Fig. 7. FTIR spectra of MMTs (2750 cm−1 −3700 cm−1),
(a) NaMMT; (b) OMMT; (c) FMMT.

3.7 FTIR Spectra of Modified MMTs

The physical data for modified MMT clays can be seen in
Table 1. The increasing of basal spacing of FMMT and
OMMT compared to pristine NaMMT, and the modifier
content intercalated into MMT suggested the introduction
of fluorocarbon chain and alkyl chain into FMMT and
OMMT respectively. FTIR spectra of MMTs are expressed
in Figures 7 and 8. We can observe characteristic bands
at 1035 cm−1 and 1640 cm−1 assigned to the Si O and

OH in MMTs. The peaks at 2920 cm−1, 2850 cm−1 and
1470 cm−1 in spectrum (b) corresponding to C H groups,
confirmed the presence of alkyl chain in OMMT. The peaks
at 1365 cm−1 in spectrum (c) corresponding to O S O
groups, 1209 cm−1, 1150 cm−1 in spectrum (c) correspond-
ing to >CF2, -CF3 groups confirmed the existence of fluo-
rocarbon chain in FMMT.

3.8 XRD Patterns of PANI-FMMT-SC and
PANI-OMMT-CON

Figure 9 shows the XRD diffraction patterns of PANI-
FMMT-SC with different FMMT loadings. There is a lack
of any diffraction peak for these composites in 2θ = 2–10◦
as the FMMT loading was 3 wt% or 12 wt% to monomer,

Fig. 8. FTIR spectra of MMTs (850 cm−1 −1800 cm−1),
(a) NaMMT; (b) OMMT; (c) FMMT.
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Preparation of PANI and PANI-FMMT in SCCO2 43

Fig. 9. XRD patterns of MMTs and PANI-MMTs, (a) NaMMT;
(b) FMMT; (c) PANI-FMMT3-SC; (d) PANI-FMMT12-SC;
(e) PANI-FMMT25-SC; (f) PANI-FMMT50-SC; (g) OMMT;
(h) PANI-OMMT12-CON.

which indicates that the fully delaminated FMMT platelets
were dispersed in composite through the intercalation and
polymerization. Even if FMMT loading was increased to
25 wt% or 50 wt%, the XRD patterns show almost in-
visible peaks or relatively weaker peaks at lower 2θ an-
gle (2θ = 2.7◦d spacing = 3.30 nm) as opposed to the peak
of unintercalated FMMT at higher 2θ angle (2θ = 6.0◦d
spacing = 1.47 nm), which suggests the composites with ef-
fectively intercalated FMMT were obtained. This result is
attributed to the affinity of fluorocarbon molecular chain
in FMMT and SCCO2. FMMT was dispersed homoge-
neously in SCCO2 and FMMT can also itself serve as a
stabilizer for reverse micelles, monomer and polymer (10,
42), which led to more opportunity for monomer to diffuse
into FMMT.

It is also noteworthy that a little shift and obvious
strong peak can be observed in the XRD pattern of PANI-
OMMT-CON at 12 wt% OMMT loading, it resulted from
the fact that OMMT was partially intercalated in isooc-

Fig. 10. TEM images of PANI-MMTs, (a) PANI-FMMT12-SC; (b) PANI-FMMT25-SC; (c) PANI-OMMT12-CON.

tane, since isooctane is an inert medium for intercalation
of MMT and monomer, as stated in section 3.6.

3.9 TEM Analysis of PANI-FMMT-SC and
PANI-OMMT-CON

The dispersion microstructure of the intercalated FMMT
layers was also examined by means of TEM. The mi-
crostructure of PANI-FMMT12-SC, PANI-FMMT25-SC
and PANI-OMMT-CON are shown in Figures 10a, 10b
and 10c, respectively. The dark lines represent the cross sec-
tion of the MMT layers. We find the FMMT in nanocom-
posites have been fully delaminated and the nanoscale
FMMT platelets were dispersed in PANI-FMMT-SC ho-
mogeneously, but OMMT in PANI-OMMT-CON still re-
mained a layered structure, which are in good agreement
with the XRD result. The facilitation for preparation of
nanocomposites with highly concentrated and effectively
dispersed MMT in SCCO2 is confirmed again.

3.10 Thermal Stability of PANI-FMMT-SC and
PANI-OMMT-CON

Figures 11 and 12 show the TG and DTG curves of pure
PANI, PANI-OMMT-CON and PANI-FMMT-SC. In the
TG curves of Figure 11, the first weight losses below 100◦C
were presumably a result of the water or hydrogen chloride
released for all the samples. The gradual weight losses are
observed at the temperature above 200◦C for all samples,
revealing PANI itself was decomposed thermally within
this temperature range. It is obvious in Figures 11, 12 that
the total thermal weight loss and the thermal degradation
rate of PANI-FMMT-SC were much lower than that of
PANI-OMMT-CON, and the corresponding temperature
of maximum degradation rate of PANI-FMMT-SC was
lower than that of PANI-OMMT-CON. PANI-FMMT-
SC nanocomposite exhibited excellent thermal stability ow-
ing to the fully delaminated and highly dispersed FMMT
platelets, which induced a tortuous pathway for volatile
degradation products or a barrier for the movement of
PANI molecular chain, and there might be larger area in-
teractions between polymer chain and FMMT (43, 44).
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Fig. 11. TGA curves of PANI and PANI-MMTs, (a) pure PANI;
(b) PANI-OMMT12-CON; (c) PANI-FMMT12-SC.

Fig. 12. DTG curves of PANI and PANI-MMTs; (a) pure PANI;
(b) PANI-OMMT12-CON; (c) PANI-FMMT12-SC.

4 Conclusions

A new procedure with the aid of reverse micelles in SCCO2
was successfully employed to synthesize PANI and PANI-
FMMT nanocomposites. The PANI with a more favor-
able aggregation structure, higher crystallinity, more excel-
lent conductivity and better dispersibility in ethanol was
synthesized in SCCO2. Furthermore, the PANI-FMMT
nanocomposites with highly loading, fully delaminated
FMMT were also prepared in SCCO2. PANI-FMMT pre-
pared in SCCO2 was superior to PANI-OMMT prepared
in isooctane on the intercalation of MMT, owing to the ef-
fective impregnation, disaggregation and delamination of

FMMT in SCCO2. PANI-FMMT exhibited the remark-
able improvement on thermal stability compared with pure
PANI and PANI-OMMT. It is concluded that SCCO2 is not
only an “alternative” solvent for its environmental-friendly
characteristic but also an “effective” medium to prepare
some intercalative composite materials.
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