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Abstract- The FTIR spectra of galvinoxyl charge 
transfer complexes with organic acceptors, 
such as TCNQ, TCNE, DDQ, chloranil, and 
iodine, were examined in the current work. 
This study was carried out between 400 cm-1 
and 4000 cm-1, which is the mid-IR range. The 
existence of hopping conduction in these CT 
complexes is suggested by a half-power beta 
density in absorption above 1600 cm-1. 
Investigating the nature of the transition below 
1600 cm-1 reveals a 0.02–0.05 eV narrow 
bandgap. This small bandgap is connected to 
the CDW or SDW pinning gap. Significant 
band tailing or additional shrinking brought on 
by electron-electron interaction can both 
bridge the bandgap. The CT complexes exhibit 
electrical paramagnetic behaviour at room 
temperature. Galvinoxyl can prevent its 
transition to a diamagnetic state at low 
temperatures due to charge transfer. 
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1. INTRODUCTION 
 
Solid-state physics and chemistry are particularly 
intrigued by organic ferromagnetism [1-6]. Instead 
of the usual anti-ferromagnetic, paramagnetic, or 
diamagnetic states, the ferro- or ferry-magnetism 
state is realised in organic systems. Galvinoxyl is 
a key substance. It is clear from the magnetic 
susceptibility of galvinoxyl crystals' temperature 
dependence that the crystal goes through a phase 
transition at 85 K and turns diamagnetic below that 
point. This may be connected to the transition at 
low temperatures from a conductive to an 
insulating state [7]. A small amount of 
hydrogalvinoxyl is applied to stop the 
transformation [8,9]. At a favourable temperature 
zone, the mixed crystal's reciprocal susceptibility 
crosses, confirming the existence of the 
ferromagnetic interaction. The dependence of 
magnetization on the magnetic field was studied at 
2 K. [10-14]. Galvinoxyl radicals with S = 1/2 
accumulate on average at low temperatures, and 
their magnetic moments are parallel. Additionally, 

a structural analysis has been finished [1]. The 
amount of exchange contact was calculated using 
paramagnetic resonance absorption [15-19,24]. 
We looked at galvinoxyl charge transfer 
complexes with typical organic acceptors as a 
result of these discoveries. 
 

2. EXPERIMENTAL 
 

Chloranil, iodine, DDQ (2,3-dichloro-5,6-dyno-p-
benzoquinone), TCNQ (7,7,8,8-tetracyano-p-
quinoa-methane), and TCNE (tetracyano-p-
ethylene) were taken in a molecular ratio of 1:1 
with organic acceptors such TCN. The CT 
complexes were ground into a fine powder form. 
Create a 1:1 mixture in an agate pestle and mortar. 
These powders were added to dry anhydrous 
spectrograde one at a time. KBR powder and 
rounded palates were produced using a manually 
operated compressing machine. The dark chamber 
of the spectrometer was filled with these discs. 
Spectra in the 400 cm-1 – 4000 cm-1 range were 
recorded using a Darkroom Elmer Company, 
USA, GXFTIR single beam single-barometer with 
a resolution of 0.15 cm-1, a scan range of 15,000 
cm-1 –   30 cm-1, a scan time of 20 scan/sec, an 
OPD velocity of 0.20 cm/sec, and MIRTGS and 
FIRTGS detectors. A beam splitter of the opt KBr 
type with a 7800 cm-1 - 370 cm-1 operating range 
was used. The spectra were recorded in purge 
mode. 
 
              3. RESULTS AND DISCUSSION 
 
We give the molecular structure of galvinoxyl as 
well as that of common organic acceptors (fig.1). 
Galvinoxyl molecules cannot sterically approach 
one another because of the electrical donor 
function of the butyl groups. 
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Fig. 1 Galvinoxyl 

 
At normal temperature, the galvinoxyl crystals 
exhibit a paramagnetic condition despite the satiric 
actions of the butyl, ethyl, or ethyl groups [26]. 
The CTCS of this material with acceptors will 
unquestionably result in paramagnetic behaviour 
due to the many fold increase in electronic 
conductivity. Due to charge transfer, two 
galvinoxyl molecules will be drawn towards the 
direction of the acceptor molecules. Below 85 H, 
the transition to a diamagnetic state is blocked in 
hydrogalvinoxyl compounds that are hydrogen-
bonded. The diamagnetic transition can be blocked 
by the charge transfer binding, which is much 
stronger than the H-bonding interaction. The 
CTCS will still be paramagnetic at cryogenic 
temperatures. This is so because the charge 
transfer band is visible, whereas the stretching 
band affected by H-bonding lies in the infrared 
spectrum [27-28]. It is found that the magnetic 
susceptibility of galvinoxyl varies with 
temperature and follows the Curie-Weiss 
equation, with a positive Weiss constant of 19K. 
The calculations show that the ground state of 
galvinoxyl is ferromagnetic [12-14]. 
This image displays the FTIR spectrum of 
galvinoxyl - TCNQ (Fig. 2).  

 
Fig. 2 FTIR spectrum of Galvinoxyl – TCNQ 

 
The spectrum shows a half-power beta density, 
which may be characterised by the transmission T 
= T0 + T1 K*1/2 (1 - K*)1/2, where K* = (Ka)/b, 
where an is the flat peak's starting point and b is 
the peak's base width, and an is in the range of 
1608 cm-1   to 2869 cm-1. This statistical 
distribution is connected to charge carrier hopping 
Bernoulli experiments above the Pearls gap of 
approximately 1500 cm-1 (0.19 eV) [12-16]. 
Around the Peierls gap, there is a broad peak of 

absorption (α) that is connected to a broad peak in 
the imaginary part of the dielectric constant (Ez).                           
                    W Ez = n1c  
where the real component of the refractive index is 
n1. When analysed, this transition occurs over a 
wide range of wavenumbers, and the interband 
transition exhibits a narrow bandgap of 0.02eV. 
Thus, galvinoxyl-TCNQ is a semiconductor with a 
very small bandgap. The void is less than the 
typical Peierls void and larger than the pinning 
void of a charge or spin density wave. The transfer 
is determined to be an unlawful direct transition 
(fig.2). Instead of being two dimensional, the 
material appears to be three dimensional.

 
Fig. 2 HPBD of Galvinoxyl – TCNQ 

 
The most direct method for examining the nature 
of a polymer mixture is FTIR spectroscopy. The 
spectra of the pure polymer components are 
simply added to produce the spectra of 
incompatible polymers. Frequency shifts in 
miscible mixtures typically signify particular 
interactions between the different groups of the 
pure polymer [21-24]. Additionally, the 
galvinoxyl - TCNE FTIR spectrum is displayed 
(fig. 3).     

 
Fig 3 FTIR spectrum of Galvinoxyl – TCNE 

 
The TCNQ complex's spectra and this one are 
similar. A large absorption peak in the Peierls gap 
of 1518 cm-1 is followed by a half-power beta 
density associated with charge carriers' hopping 
(0.183 eV). This then follows a transitional nature 
at lower wavenumbers. Analyses are done on the 
half-power beta density. Additionally, it has a 
prohibited direct transition and a semiconductor 
with a narrow bandgap (0.06 eV). This appears to 
be a Hubbard or Coulomb gap that is not universal. 
Due to charge carrier hopping Bernoulli trials, 
half-power beta density is seen. There is a 
forbidden direct transition at 0.05 eV bandgap. 
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This demonstrates the role of galvinoxyl as a small 
donor molecule in charge-transfer complexes. For 
a big molecule, an indirect growth should be 
employed. A Hubbard gap, also called a Coulomb 
gap, is a very small band gap. A straight line 
representing (hv)2/3 vs hv indicates that the change 
is uniform in size (fig. 4).

 
Fig. 4 NT of Galvinoxyl – DDQ 

 
Electrical delocalization can be seen in a relatively 
small gap of roughly 500 cm-1. Between 2868 cm-

1 and 1685 cm-1, a half-power beta density is fitted. 
A direct transition that is prohibited and with a 
bandgap of 0.05 eV exists (fig. 5).  

 
Fig. 5 NT of Galvinoxyl – Chloranil 

 
Due to oscillations in a state's density and the 
Chloranil stacks in the region of the transition's 
nature, the structure also repeats itself. 
Additionally, the galvinoxyl-iodine FTIR 
spectrum is displayed (fig. 6).

 
Fig. 6 FTIR spectrum 6a of Galvinoxyl – Iodine 

 
A half-power beta density (Figure 6b) follows a 
nature of transition with a bandgap of 0.05 eV, 
which is also a forbidden direct transition (fig 6). 
 

 
Fig. 6 HPBD of Galvinoxyl – Iodine 

 
Fig. 6 NT of Galvinoxyl – Iodine 

 
Regarding magnetism in the galvinoxyl 
complexes, there are two options. These are either 
spin-Peierls systems or band systems with a half-
filled Mott-Hubbard boundary [15]. This is due to 
the fact that transition shoes are one-dimensional 
systems, as opposed to two-dimensional systems. 
These are not triangular magnetic systems or 2D 
Heisenberg ant ferromagnetic systems among the 
based magnets [19]. The hand Peierls gap is one 
order of magnitude lower than the bandgap of 
0.02–0.06 eV, which is one order of magnitude 
greater than the pinning hole of charge or spin 
density waves. Due to electron-electron 
interaction, this bandgap can be categorised as 
either a Mott-Hubbard bandgap or a spin Peierls 
bandgap. The latter could be an unstable semi-
metal or a soft Columbiaap that soon fills with 
electronic levels and becomes a degenerate 
semiconductor. 
      
                       4. CONCLUSION 
 
FTIR spectra, observed frequency shifts, and 
variations in absorption strength, for the unique 
groups of the pure polymer. While the aromatic 
carbon-oxygen stretching vibration frequency 
(from 1250 cm-1 to 1245 cm-1), the benzene ring 
stretching mode (from 1587 cm-1 to 1585 cm-1), 
and the aliphatic hydrogen vibration frequency 
(from 1587 cm-1 to 1585 cm-1) have secondary 
shifts, the polyimide carbonyl group (from 1740 
cm-1 to 1727 cm-1) has the largest frequency shift 
(13 cm-1), (2-5 cm-1), (1374 cm-1 to 1376 cm-1). 
Changes in absorption intensity are seen for both 
aromatic carbon groups and sulfonate groups 
(stretching vibration, 1152 cm-1). (skeletal 
vibration, 1489 cm-1). In contrast to pure 
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galvinoxyl, galvinoxyl charge transfer complexes 
do not undergo a diamagnetic transition. The focus 
seems to be on spin-Peierls systems or Mott-
Hubbard boundary situations. The CTCS may be 
ferromagnetic at low temperatures. At ambient 
temperature, these are minuscule band gap 
semiconductors. The energy difference between 
magnetic and non-magnetic states is known as the 
Weiss constant. 
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