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I. INTRODUCTION 

Charge transfer complexes (CTC) is the 
phenomenon of electron transfer from a 
compound or species that have some 
probability that the passage of electrons 
transferred to other compounds. This 
phenomenon makes a common way to 
perform the characterization of compounds 
that have electrical properties. In the 
organic-inorganic polymer material can be 
used as a method for studying the physical 
and chemical properties of a material [10, 
11]. 

A new material to be learned from 
organosilisum physical properties and 
chemical properties, especially the 
structure of compounds formed. In the 
compound hybrid organosilisium generally 
present the basic characteristics of the 
known, which is amorph. However semi-
crystalline forms are often found, when 
processed by a technique and a specific 
method. The method is widely used is the 
dry method and wet method. Both of these 
methods differ only in preparasinya, dry 
method performed without the use of 
fluids, but direct the formation of polymer 
ceramics through condensation and then 
proceed with sintering and heating. While 
the wet method using a solvent for the 
reaction between compounds that bond 
with each other [1]. 

Preparation of a new form of ceramic 
material of silicon derived from the 
hydrolysis and condensation reaction 
between the organosilane compound 
TMOS (tetramethoxysilane) or TEOS 
(tetraethoxysilane) is an amorphous 
material. However, the presence of 
precursors containing thiophene tersililasi 
methoxy (CH3-O-), amorphous nature can 
be reduced. This has been studied and 
observed from reflektannya nature, where 
the value of birefringence for thiophene 
tersililasi very high value, which is 3 x 10-9 
[7, 10, 11]. 

In the present study will examine the 
effect of nanostructures on the CTC of an 
electron-rich molecules sililated terthio-
phene with methoxysilane[(CH3-O)3-Si] 
using compound tetracyanoquinodime-
thane (TCNQ) containing the chromo-
phore and has the ability to interact on a 
bond double (C=C) or triplicate (C≡N) 
which contains π -delocal orbital, which 
has the possibility for interaction and 
movement of electrons from the orbital to 
another orbital more dynamic [7, 10, 11]. 
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Figure 1. The Charge Transfer 
Complexes (CTC) between terthiophene 

with TCNQ 

 

The study about phenomenon of nano-
structured compound CTC organosilicium 
requires some theoretical device of X-Ray 
and Scanning Electron Microscopy. Some 
equipment is in principle be used to study 
nanostructures were: X-Ray Diffraction, 
Small Angle X-Ray Scattering (SAXS) 
and Scanning Electron Microscopy (SEM) 
[7, 10, 11].  

SAXS is a detection device structure 
using X-ray beam source stand-alone, data 
analysis, SAXSmeasurements on many 
samples to use to materials that contain 
nanoparticles. The sample iscomposed 
exclusively of the dispersion of particles in 
liquid, powder nano-size materials 
(nanopowders), and nanocomposites. It is 
also used for the evaluation of the data 
scattering of particles of a solid structure 
of mesoporous materials [8, 9]. 
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denoted by q, where the distance was 
assumed with a density between particle / 
atom. In the SAXS beam arrangement 
used to use one set of plates of silicon 
monochromator with a predetermined gap 
in geometry. Density or the distance 
between the particles (q) has a minimum 
limit that is assumed equal to the density 
(ρ) which can be measured with a mercury 
picnometer, with units of (nm-1). One-
dimensional position of the detector is set 
by channel length of 6.49 x 10-2 mm/canal, 
used to record the SAXS intensity as a 
function of scattering vector q, so that the 
Bragg formula is modified according to 
Guinier formula where the distance is 
calculated as q = (4π/λ)Sin (Θ/2), where λ 
is the wavelength of radiation and Θ is the 
scattering angle for small angle is (Θ/2). 
Sample with a detector distance of 755 
mm set, which allows us to investigate 
more thoroughly the distance q, qo = range 
from 0.19 nm-1to qm = 4.4 nm-1, with a 
resolution of ∆q = 3.36 x 10-3 nm-1 [5]. 

 
II. METHODOLOGY 
A.Ingredients: 

Percursor: 2,5-bis(trimethoxysili)-
terthiophene (BTS3T) ; tetramethoxy-
silane (TMOS) and tetraethoxysilane 
(TEOS), terthiophene (C4H2S), tetra-
cyanoquinodimethane (TCNQ), solvent 
DMF (dimethylformamide), hexane, 
catalyst ammoniun fluoride (NH4F; 0,1M), 
all of the material obtained from E. Merck. 

 
Polar solvent for washing: H2O (aquades-
tilata), alcohol, and acetone. 

 
B. Apparatus: 
Reactor for the preparation; hotplates, 
paraffin bath, inert Nitrogen gas lines, test 
tubes, manometers, vacuum compressors, 
syringe 10 ml, Heater (hair dryer), mortar 
mortar and pestle, stainless stirrer. 

Characterization tools: X-Ray specimen 
holder, holder X-Ray Diffraction, X-Ray 
Diffraction, SAXS capillary cylinder, 

Small Angel X-Ray Scattering (SAX), 
Scanning Electron Microscopy (SEM), 
mortar, spatula. 

C. Procedure:  
Preparation  
Samples prepared in 3 test tubes with 
paraffin heaters in the hotplates a porous 
material made of the hydrolysis reaction 
and polyconden-sation of compounds with 
varying ratios: the precursor 2,5-bis (trime-
thoxysilil)terthiophene (BTS3T) with 
TCNQ (0.1 mgr in 5 ml of DMF) added 
tetramethoxysilane (TMOS) (98%) (varies 
from 1, 3 and 6 mol), then 10 ml distilled 
water, and 1 ml of 0.1 N NH4F as the 
catalyst. Then the pH of the mixture is set 
approximately 1.5 to 2.0. Hydrolysis 
carried out for 10 minutes under a constant 
temperature of 60°C and 20 kHz ultrasonic 
radiation with a constant power (60W). Sol 
solution formed in the mixture allowed to 
stand 10 minutes for cooked and perfectly 
homogeneous, with the granting of 
NH4OH, acidity, or pH of the sol is set at 
4.5 to 5.0 [3, 4] 
 
The process of gel formation will occur 
within a few minutes, then take this gel is 
formed and heat until the solvent 
evaporates, and formed a pourous silisium 
xerogel materials. Xerogel stored in closed 
containers for gelation and aging (aging) is 
maintained for 10 days at 60 ° C. After 
drying, forming porous ceramics known as 
xerogel. These samples were crushed with 
a mortar and prepared for analysis of 
density (density), the analysis of the 
structure and morphology by SAXS and 
SEM. 

 
D. Analysis:  
X-Ray Diffraction and SAXS 
Samples at each end of the period of aging 
(aging) with a constant temperature 
heating of samples taken out of the tube 
and slowly cooled to room temperature for 
analysis of density and SAXS. Each 
sample was crushed with a mortar are 
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labeled according to the constancy of 
temperature, ceramic materials are put into 
a cylindrical capillary SAXS. Install a 
capillary filled cylinder at the center of the 
holder SAXS.  
 
Equipment used SAXS: SAXS is available 
at laboratory material the University of 
Montpellier . 

 
SEM:  
SEM tool that is used as a comparison and 
strengthen analisisi morphology available 
in the laboratory of Biology at University 
of Montpellier II, France. 

 
III. RESULT AND DISCUSSION 

Material generated from these 
experiments a xerogel which had charge 
transfert complex (CTC) with the 
composition: [BTS3T-TCNQ-6TMOS], 
where the network is formed as a 
silsesquioxane [O1.5Si-(C4H2S)3-SiO1.5]n. 
Structurally can be described as 
followsscheme: 

 

Si Si

 
Figure 3. Scheme silsesquioxane matrix 

structure of the tetrahedral network 
[O1.5Si-(C4H2S)3-SiO1.5]n 

 
 

Data is based on the behavior of the 
scattering intensity of SAXS Porod region 
can be concluded that the xerogel at 60 °C 
proved to have a fractal surface structure 
with fractal dimension 2.5 nm, the length 
scale between 1 / q ~ 1.5 and 1 / q ~ 0.5 
nm. This means that the process of 
formation of solids at this stage may occur 
emptying of the pores. Thus, the figure. 2 
shows a relatively small decrease in 
density. The average size of the pores are 
determined by the radius range is reduced 

gradually decreased from samples 
containing element particles of  tetra-
cyanoquiodimethane (TCNQ).  

 
Table 1. Xerogel composition and density 

before and after washing 
 

 
No 

Composition (mol) Density (S/V) 
BTS3T TCNQ TMOS Before 

washing 
After 

washing 
1 1 - 2 0,6 0,5 
2 1 1 2 1,0 0,8 
3 1 - 4 1,2 1,1 
4 1 1 4 1,3 1,2 
5 1 - 6 1,8 1,2 
6 1 1 6 2,0 1,2 
7 1 - 8 1,8 1,4 
8 1 1 8 2,4 1,3 
 
Table 1.shows the structural parame-

ters associated porosity, surface area per 
unit volume of the sample, the S/V, 
determined S/m, through the relation S/m 
= (1/ρ)S/V. This means that the material in 
the presence of TCNQ are used for the 
CTC, the pores are formed between the 
matrix of Si-O-Si-O and polymer plates 
thiophene (C4H2S) is made such that the 
density is increasing, and the washing or 
removal of TCNQ occurs shrinkage due to 
particle TCNQ has been eliminated in such 
a way, where the pores of the matrix as the 
artifacts left behind and will be constantly 
increasing in accordance with the original 
structure.  

Si Si
TCNQ

 

Figure 4. BTS3T nanocomposites scheme 
in the presence of TCNQ (filling the space 

between the tetrahedral geometric). 

 
From the table it is shown that sintering 
will also affect the surface properties of 
nanopores which disappeared into meso-
porous after washing TCNQ. 
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