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Abstract

In this paper, we report the study of a novel pramazobenzene based non-conjugated,
benzoxazine polymer, poly([4-(6-tert-butyH4enzo[e][1,3]oxazin-3-yl)phenyl]-phenyldiazene)
(AZO-PBZ) synthesized using solvent free, thermalgtivated cationic ring opening
polymerization. The thermal, photophysical, elecemical, and photoconducting properties of
the polymer were investigated. The optical absorpband edges of AZO-PBZ thin film was
observed at 555 nm. Photoinduced charge transterenaf AZO-PBZ was studied by analyzing
the fluorescence spectra and performing photocdivillycexperiments. Incorporation of [6, 6]-
phenyl-G;-butyric acid methyl ester denoted as PCBM into gb/mer leads to quenching of
the fluorescent intensity and exhibits significahibtoconductivity. The photocurrent through
the PCBM blend films was measured as a functiorelettric field to recognize the field
dependence on carrier generation. Internal photecuefficiency of the polymer:PCBM blend
samples was found to be in the order of #0d photoconductive sensitivity was of the order o
10** s W'em, which is adequate for photorefractivity.

Keywords: polybenzoxazine, cationic ring opening polymerization, photoconductivity, donor-
acceptor polymer

1. Introduction

In the past few decades, macromolecules with uniguebination of both electronic and optical
properties have gained considerable attention énfigld of optical storage media, dynamic
holography, photorefractive composites, photovoltand photoconducting devices due to
increasing need for low cost materials with streadtulexibility, stability and processability
[1-4]. Despite a handful of reports on the syntheand photoconducting properties of
conjugated polymer systems [5—7], only very feworép can be found in the literature on non-
conjugated polymers. Polybenzoxazines are suchdipadlymers with non-conjugated skeleton
with benefit of inexpensive precursors includingpbls, primary amines and formaldehyde as
an asset. The extraordinary molecular design fltyilogether with the unique properties such
as, low cost, low water absorption, absence of djypets, no need of catalyst, ease of synthesis
etc. make them highly attractive for future apgimas enabled them to be used in various fields
like aerospace, automotive industries, optical agjer etc.[8—11]. Another remarkable



characteristic of benzoxazines is their undemanglgmerisability without the presence of a
catalyst or solvent at temperatures between 160-°2412,13]. Ishida et al proposed the ring
opening polymerization of benzoxazine which proegkethrough a cationic mechanism. The
final polymer obtained may have the structure oérgxy, phenolic or both depending on the
polymerization conditions [14-17]. But the ring ope®y polymerization requires high
temperature which may result in the degradationtled polymer [18]. Aniline based
photoconducting polybenzoxazine was synthesized ign&hotophysical and electrochemical
behavior was well explained elsewhere. The bandofapiline based polybenzoxazine has been
reduced by experiencing intramolecule donor-acecemoncept in order to enhance its
photoconducting behavior [19]. Photoconductivitypalymeric systems is a complex process
involving absorption of radiation, generation ofaoie carriers, transport, recombination and
trapping [20-23]. The charge transport and photdaoting properties of these materials
whether it is conjugated or non conjugated, maddpend on the structure and morphology of
the polymer chains.

The present paper reports the synthesis, charzatien and photoconductivity studies of
Mannich phenolic type, p-aminoazobenzene basedbpoBoxazine. Compared to previous
reports, higher molecular weight polymer was oladirby adopting in situ polymerization
without separating the monomer during the courseeattion [13]. Kishoret al. conducted the
photoconductivity studies on a series of polybemazme systems and reported that the
incorporation of G resulted in an enhancement of photoconductivigj.[Zhe insolubility of
Ceo results in phase separation which in turn adversélects the performance of device
parameters. To overcome such insolubility issue€gef, PCBM was used as sensitizer in the
present study which is a soluble derivative ofdighe having high electron affinity, mainly used
for spectral sensitivity in the visible region [29]he large value of photoinduced birefringence,
photoinduced isomerization, non linear absorptiow anolecular re-orientation, makes azo
polymeric systems an important candidate for opstarage and processing applications [26]
The synthesis and characterization of benzoxazipespared by incorporating azobenzene
chromophoric groups into benzoxazines was repaéetier [27]. With the advantage of design
flexibility and cost effectiveness a modified versiof polybenzoxazine based on azobenzene
will be a better alternative for the present scendrhe role of azo group on photoconductivity
properties of the system was understood by usiagimoazobenzene as primary amine moiety
by attaching this group to the polymer backboneeHke effect of PCBM as electron acceptor
on the photoconductivity of the azo polymer wasoatsrried out as in reports [28]. Also,
photogeneration efficiency was calculated by maoimitp the intensity and electric field
dependence of photocurrent was measured for tlyeneolPCBM blend.

2. Experimental Section
2.1. Materials

All the solvents were purified according to stamd@rocedures prior to use. The following
chemicals were used as received without furtherfipation: 4-tertiary butyl phenol (97%,
Acros Organics), formaldehyde solution (37-41% wilerck), sodium nitrite (Merck, AR
Grade), aniline (Merck, AR Grade), conc. hydrocidacid (Merck, AR Grade), sodium acetate
crystal (Merck, AR Grade), glacial acetic acid (Bler AR Grade), tetrabutyl ammonium
hexafluorophosphate (BNPF;, Aldrich, >99%) where used as received. PCBM waglmsed
from SolleneBV (purity >99.9%).



2.2. Instruments and measur ements

'H Nuclear magnetic resonancBHNMR) spectrum was recorded on a Bruker 400 MHz
spectrometer with TMS as internal standard usindClG2s solvent. FT-IR spectrum of the
polymer was taken on a Bruker 550 Spectrometer syi#fctral range of 4000-400 ¢nSpectra
were recorded at a resolution of 4 tmith 32 scans. The polymer sample was finely gdoun
with KBr powder and pressed into pellets. UV-Visib$pectra were recorded on Thermo
Scientific Evolution 201 UV-Visible spectrophotoraet Fluorescence spectra of the samples
were taken using Fluoromax-3 fluorimeter. Thermueignetric analysis (TG/DTG) was recorded
on Q-50, TA instrument at a heating rate of°@min under nitrogen atmosphere. The CHN
analysis was done from Elementar Vario EL Ill CHN®&@mental analyzer. Gel permeation
chromatography (GPC) against polystyrene standaedsperformed in toluene as eluent on a
Waters High Pressure GPC unit with 515 HPLC puntyragel column and 2414 refractive
index detector. A typical concentration of 0.25 afgpolymer was dissolved in 5 mL of toluene
was used for performing GPC studies. The electroated experiments were performed in dry
acetonitrile with BUNPF; as supporting electrolyte using BAS Epsilon Eledtiemical analyzer
with scan rate of 100 mV/s. The steady state plwtent measurements were done using
Keithly-236 Source Measure Unit and Optically puchpsemiconductor laser (488 nm,
Coherent) was used as laser source.

2.3. Synthesis methods

2.3.1. Synthesis of p-aminoazobenzene (PAZB)

p-aminoazobenzene was synthesized according taegperted procedure (Scheme 1) [29].
Aniline (2 g, 21.7 mmol) was added drop wise toolutson of 37% conc. HCI (6.5 mL) and
diazotized with an aqueous solution of sodiumteit(l.51 g, 21.7 mmol) at 0°%&. The mixture
was stirred for 1h. An yellow transparent diazonisalt solution was obtained. The coupling
solution was prepared by treating aniline (2 g72timol) with hydrochloric acid (1N, 22 mL)
under vigorous stirring at 0-8C. The diazonium salt solution was added drop vtise¢he
coupling solution keeping the temperature at @5 The system was kept stirred afG for
further 3h. The final solution was added slowlyatomonia solution (1N, 30 mL) and an yellow-
orange precipitate of azo compound was obtaine@ fiecipitate was filtered and washed
several times with water containing a small amoahtsodium bicarbonate (pH 8). The
precipitate was collected by filtration and wasketh deionized water and dried under vacuum.
Yellow orange crystal obtained was recrystallizeahf ethanol.

Yield: 73%; LC-MS (Mw-197, M). Elemental Analysis: Calculated %: C 73.09; H15.6l
21.31. Found (%): C 72.92; H, 5.99; N, 20.98.

2.3.2. Synthesis of poly([4-(6-tert-butyl-4H-benzo[€e][1,3]oxazin-3-yl)phenyl]-phenyldiazene)
(AZO-PBZ).

The synthesis of the polymer is shown in Schen# @ixture of 4-tertiarybutyl phenol (10.6 g,
70 mmol) and formaldehyde solution (11 mL, 175 mnaken in a two necked round bottom
flask, were heated to 4T for 5 h. PAZB (13.8 g, 80 mmol) was added slotythe above
mixture. The mixture was stirred at 18D for 12 h and cooled to room temperature. DeerkSta
apparatus was used to collect water as byproduesdo keep the temperature of the reaction
mixture at 180°C. The dark orange solid obtained was dissolvecthioroform and re-
precipitated from methanol. The precipitated polymas filtered, washed with water, dried at

3



room temperature and further purified by soxhletrastion with methanol and dried under
vacuum. Yield: 83%.

2.4. Photoconductivity sample preparation

——

ITO

Glass slide

Figure 1 Chemical structure of sensitizer, PCBM Figure 2 Schematic diagram of sandwich cell stmectu

Thin films of AZO-PBZ: PCBM blend were preparedrfradhe blend solution in which AZO-
PBZ to PCBM (Figure 1) ratio was 1:0.5. The blemiugon of polymer and sensitizer was
prepared in distilled chloroform by bath sonicatimethod. A clear solution was obtained by
filtering the dissolved solution using 0% PTFE filter. To prepare neat films, the clear
solution was subsequently spin coated on ITO cogliess substrates. The prepared films had a
thickness of 1um. Conductivity studies were donsamdwich cell structure (Figure 2.) made by
vacuum deposition of silver on shadow-masked filamgles. The silver electrode has a
thickness of 50 nm. The active area of the de\deirfed by the silver contact) was 0.03°cm

2.5. Photocurrent measur ement

The steady state photocurrent measurements weeeusang Keithly 236 Source measure unit.
The photocurrent action spectrum was measured tiséngarious excitation wavelengths from a
Fluoromax-3 fluorimeter. The photocurrents correspiog to different wavelengths were
normalized for constant incident flux. The currémbugh the device prior to illumination (Dark
current) was subtracted from current measured utidetination to give the photocurrent(j=

J.- Jp). Both measurements were done in an air conditidaboratory maintaining a constant
temperature of 25+0.8C. The photoconductivity in polymers depends bathtee intensity of
illumination and the external electric field andodadence of photocurrent on these parameters
were analyzed using the photon flux of wavelen@& dm.

3. Results and Discussion
3.1. Polymer synthesis

Poly([4-(6-tert-butyl-4H-benzo[e][1,3]oxazin-3-yhpnyl]-phenyldiazene) was synthesized by
thermally activated cationic ring opening polymatian. The reaction was performed in a single
step by reacting stoichiometric ratio of tertiariydu phenol, p-aminoazobenzene and
formaldehyde without using any catalyst and witheeparating the monomer during the course

of reaction. NH,
.
NH, N, Cl NO/
© Conc. HCI, NaNO, @ PhNH,/HCI @N’
0-5C Ag. NH3, 0-5°C

Scheme 1: Synthesis of p-aminoazobenzene (PAZB)
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Scheme : Synthesis of AZO-PBZ

AZO-PBZ has individual electron rich units in itam chain so that it can be treated as a hole
transporting agent and aromatic ring having azaig@ppears as a pendant. Tertiary butyl group
present in the & position of phenol is used to avoid the crosstigkof polymer chains which
may reduce the performance of AZO-PBZ towards apfroperties. AZO-PBZ polymer was
prepared in high yield (83 %) and the monomer praazobenzene was synthesized by
diazotization method according to the literatur8][AZO-PBZ polymer is soluble in organic
solvents like toluene, chloroform, xylene and teydrofuran at room temperature and exhibits
good thin film forming properties for device applions. The polymer synthesized in this study
is not expected to form high molecular weight beeathe reactive site of the phenolic moiety
has been blocked by bulky tertiary butyl group. e&mPAZO-PBZ is soluble in common organic
solvents, makes it possible to record solutioneski¥iR, GPC analysis and absorption studies.
The weight average molecular weight (Mw) of theypoér was 3124 with a polydispersity index
of 1.82. Aniline based polybenzoxazine with low smllar weight was reported earlier [13].

3.2. Sructural characterization

'H NMR spectrum of the polymer is shown in FigureTBe peak at 1.28 ppm corresponds to
methyl protons of the tertiary butyl group. The amsnce peak at 4.35 ppm is assigned to
methylene units (Ar-CHN) of oxazine ring Mannich base bridge. Aromatignals of the
tertiary butyl phenol unit and benzene ring attacteeazo group appear from 6.72 to 7.93 ppm.
The tertiary butyl group present in the phenol moi@nd the aromatic protons remain in the
polymer chain could confirm the presence of polfmxazine unit in the final structure of the
polymer.'H NMR analysis clearly indicated that phenoxy stnoe is completely transformed
into phenolic structure by rearrangement. It hamnladso reported that phenoxy methylene units
are highly labile and finally transformed into rilaly stable phenolic methylene groups. The
signal at 4.35 ppm clearly demonstrates the existeftrue phenolic methylene groups [30].
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Figure 3*H NMR spectrum of AZO-PBZ Figure 4. FT-IR spectrum of AZ®@BZ

The FT-IR spectrum of the corresponding polymeo algpported the evidences of the successful
achievement of complete ring opening of benzoxazmenomer (Figure 4). Vibrational
assignments of various benzoxazine based polymens reported [30]. The broad peak at 3393
cm™ could confirm the formation of hydroxyl peak capends to the phenolic moiety of the
polybenzoxazine chain. The band centered at 1125ismssigned to the asymmetric stretching
vibration of C-N-C linkage. The stretching vibrat® of N=N absorption bands is typically
located at 1461 cth No correlatable band was observed in the regii080-1010 cnt,
indicating the lack of aliphatic C-O stretching time polymer which confirms that Mannich
phenolic type base bridge present in the repeatmigof the polymer backbone. The presence of
a band at 1267 chis due to aromatic C-O stretching frequency of mienvhich is in good
agreement with the phenolic type structure of tblgmer chain [30].

3.3. Thermal Analysis

Thermal stability of AZO-PBZ was studied by TG/DTaarves of the polymer under nitrogen
exposure and is shown in Figure 5. The TG/DTG waufethe polymer showed that more than
one decomposition events occurred during the themegradation of AZO-PBZ. Initial
degradation process starting around 20@nd reached its maximum rate of 0.38°@éAt

270°C due to the cleavage of Mannich base [31] whicthés consequence of evaporation of
amine. The second weight loss corresponding talégeadation of phenol moieties appeared at
360 °C with a maximum rate of 0.07 %C at 405°C. These peaks attributed to primary
decomposition products involve the cleavage of @id C-O linkages [18,31] present in the
polymer structure. The peak appeared above’@58 associated with secondary decomposition
products due to the functionalities which are mabrporate in to the polymer chain [18]. From
the figure it is seen that AZO-PBZ was fairly s@hp to 200C. This could be due to the amine
evaporation and Mannich base cleavage of the palaekbone [27].
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Figure 5 TG/DTG plot of AZO-PBZ
3.4. Photophysical properties

)
700

The UV-Vis absorption spectra of AZO-PBZ in solutiand as thin film which was prepared on

ITO coated glass substrates are shown in Figuréhé. band below 350 nm corresponds to
m— m* transition of the aromatic ring present in theusture of the polymer. The polymer
backbone has electron ridhbutyl substituted phenyl ring which acts as a doaod p-
aminoazobenzene acts as an electron acceptor.eBfeap higher wavelength region is attributed
to the formation of intramolecular charge transfemplex. The optical edge of the polymer in
solution was at 506 nm from which the optical bagag €

;) was calculated to be 2.45 eV.
The absorption onset of the polymer film is at 565, corresponding to an optical band gap of

2.23 eV so that AZO-PBZ can be loosely defined amiaow band gap polymer [32], which
corresponds to the combined contribution ot nand intramolecular charge transfer electronic

transition of azobenzene chromospheres. The ali@orgbectrum of the polymer in film form
appeared slightly red shifted as a result of iftane interactions in the solid film [33].
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Figure 6 Absorption spectra of (a) AZCBZ dissolved ir

chloroform and (b) AZO-PBZ as thin films on
ITO coated glass plate.



When the polymer was blended with the sensitizeBMCthe absorption spectrum of the
blended film exhibited a red shift compared to tbétpristine film. The incorporation of
sensitizer PCBM with AZO-PBZ resulted in a sigrdiit enhancement in the absorption
coefficient (Figure 7) of the blend film. The abstion spectrum of the PCBM thin film is also
shown the inset of Figure 7. The optical absorpspactrum of the AZO-PBZ: PCBM blend
films could be considered as the simple superpositif the absorption spectra of these two
components. There is no indication of the substhntiteraction between the polymer and
sensitizer in its ground state. This can be corddrny measuring the dark electrical conductivity
of the pristine and blend films. Both the samplessess the same value of electrical
conductivity which confirms this statement. Thulse tAZO-PBZ:PCBM blend films form a
neutral electron donor-acceptor complex in whick thverlapping of the electronic wave
function in the ground state is negligible.
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Figure 7 Absorption spectra of (a) pristine AZO-PtBih film anc
(b) AZO-PBZ:PCBM blend film (1:0.5) Inset shows tt
absorption gectrum of PCBM thin film. All films were prepat
on ITO coated glass plate.

3.5. Fluorescence quenching

The fluorescence spectrum of the AZO-PBZ was stydigy exciting with photons of

wavelength 380 nm, in solution and in film, withdawithout adding PCBM. The fluorescence
spectra of AZO-PBZ dissolved in chloroform and lbam tfilm prepared on ITO coated glass
substrates are shown in Figure 8. The emission maxi occurs at 597 nm. Incorporation of
PCBM molecules leads to a drastic quenching offlin@rescent intensity of the blend films
(figure 9). n
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prepared on ITO coated glass plates the ratio 1:0.5



The absorption onset of PCBM in solid state is28 Am [34]. There is no significant overlap
between the emission band of AZO-PBZ and absorptimmd of PCBM which ruled out the
possibility of energy transfer process leading e tjuenching of the fluorescence intensity
[19,35]. AZO-PBZ:PCBM blend films exhibited enhadceonductivity during irradiation. So
the quenching of the fluorescence intensity caathéuted to the photoinduced intermolecular
charge transfer of electrons from AZO-PBZ to thes#tezer, PCBM. The AZO-PBZ:PCBM
blend films therefore can be of much use in phatdaative applications.

3.6. Electrochemical properties

Electrochemical properties of AZO-PBZ were investagl using cyclic voltammetry. CV was
performed at 25C in a solution of ByNPFR; (0.1M) in dry acetonitrile at 100 mV/s under
nitrogen atmosphere. The experimental set up ieslud three electrode configuration with
Ag/AgCl reference electrode, a platinum workingcelede (0.08 crff) coated with the thin
polymer film and a platinum wire as counter eled&roThe highest occupied molecular orbital
(HOMO) and lowest unoccupied molecular orbital (LOMenergy levels of the AZO-PBZ
polymer can be estimated from the onset of oxidafEf>...) and reduction&”=2 ) potentials

onsat

[36]. From the value of F2¥._.) and E7*< ), the HOMO and LUMO as well as the

naat onsat

electrochemical band gapdeof the polymer were calculated by the followirguation [37].

HOMO = - EZ%._+4.71) €V ---r-mmmmeeemmaev (1)
LUMO = - (EZ52_+ 4.71) €V =--mmmmmmmmmmmmmev 2)
E:l = (Egisaz'E;:gaz) €V --mmmmmmmonnoeeen (3)

The onset of oxidation of AZO-PBZ was found to acati0.88 V corresponding to ionization
potential value of -5.58 eV. HOMO and LUMO level§ the polymer obtained from the
electrochemical measurement were -5.58 eV and -@\b56espectively. Therefore, band gap of
the polymer is calculated to be 2.20 eV which isveer value than that of the optical energy gap
(2.45 eV) obtained from absorption onset. The ipomation of azo group increases a slight
increase of HOMO level, may be due to the contidyubf electron rich units in its structure.
AZO-PBZ exhibited an optical band gap of 2.45 e\cimlower than poly(vinylcarbazole) (4.10
eV), a well known photoconductor [38].

3.7. Steady state photocurrent measur ement

The spectral dependence of the steady state photatuvas measured as explained in the
experimental section. AZO-PBZ sandwich cell wasfibto be a poor conductor of electricity in

its intrinsic state and the observed dark curreas wuch low. The incorporation of PCBM

molecules resulted in a considerable increase @ dptical absorption which leads to a
noticeable change in the photocurrent through #mpde. This increase in photocurrent in the
blend films indicates the effective photosensitaat increase in quantum efficiency of the

charge carriers and its transport through the films

The photocurrent action spectrum was recordechiobtend films in which AZO-PBZ to PCBM
ratio was 1:0.5, by irradiating with photons of wwingth from 300 nm (4.14 eV) to 700 nm
(.77 eV) at an applied electric field of 1Q¥#. The action spectrum measured for both the

9



positive and negative polarities of ITO, is shownHRigure 10. When the ITO electrode is
negatively biased, the AZO-PBZ:PCBM films exhibitad enhanced photocurrent over the
entire spectral range.
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Figure 10 Action spectra of AZGBZ:PCBN
blend films for the polymer to PCBM ratio Q:E
for different polarities of ITO at 10 Wi

The onset of action spectrum is at 1.90 eV (653. nAmotocurrent increases with photon
energies and a maximum photoresponse was obtaime2i@6 eV (470 nm). For photons with
energy greater than 2.66 eV, photocurrent was fotnde decreasing. The photocurrent
gradually decreased for energy greater than 3 ¥ (¥n). The maximum spectral response was
obtained at the onset of the optical absorptiothefpristine AZO-PBZ film. The blend films
exhibited an increase in photocurrent at 430 nnigchvhorresponded to the onset of absorption
of PCBM thin film.

The dependence of photocurrent on intensity ofihation was studied using a laser beam of
wavelength 488 nm by applying an electric field16f V/ium (Figure 11). The intensity of the
laser beam was varied using a polarizer. The pdaverdependence of the photocurrent on the
intensity of the incident light beam was found @dhightly sub linear;j,; o 1%%7, and it is the
general behavior of most of the amorphous semicctimyymaterials [39,40].
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The photogeneration efficiency and photoconducseesitivity of the PCBM blend films were
calculated as a function of the electric field bgasuring the photocurrent through the sample.
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Figure 13 Electric field dependence of photoagssiive
sensitivity of AZOPBZ:PCBM blend films with polymer
PCBM ratio 1:0.5 by irradiating with laser beam
wavelength 488 nm with intensity of 125 mW/cm

Photogeneration efficiency ) is defined as the number of measured chargeecarper

absorbed photon [41], which is calculated usingetkgression,
p=—— BN @)

" ellnal 1

where,I is the light intensityL is the thickness of the sample,is the absorption coefficient
and A is the wavelength of light used. Photoconductivansgivity is defined as the

photoconductivity per unit light intensity and waaculated using the equation,
Sph _Femt (5)
I IV

where, V is the applied voltage. The photocurrent measunésneere carried out on PCBM

blend thin films by varying the electric field thugh the samples at an illumination intensity of
125 mWecn?. The samples can withstand electric fields uptoV4@m and beyond this the
samples undergo dielectric breakdown. PhotocongericBensitivity and photogeneration
efficiency were calculated and is plotted as fuorcof the electric field (Figure. 12 and Figure.
13). It is observed that, at low electric fieldse photocurrent and the photogeneration efficiency
exhibited a linear power law dependence with tleetak field and at higher electric fields it is
super linear 7). This strong dependence of photogeneration oreléngric field suggests the

relevance of Onsager’s thoery of geminate ion giasociation [42,43]. The calculated values of

the photoconductive sensitivity are of the ordefldét' and photogeneration efficiency is of the
order of 10°.
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4. Conclusions

P-aminoazobenzene based non-conjugated benzoxazlyeer, Poly([4-(6-tert-butyl-4-
benzole][1, 3] oxazin-3-yl) phenyl]-phenyldiazerfAy O-PBZ) was successfully synthesized by
solventless, thermally activated cationic ring dpgn polymerization. The steady state
photocurrent measurements revealed that, this bowd lgap polymer when blended with PCBM,
exhibited good photoresponse over the entire sgecange. Both internal photocurrent
efficiency and photoconductive sensitivity strondpend on the external electric field. Internal
photocurrent efficiency of the blend film is of tbeder of 10 and photoconductive sensitivity
is of the order of 16' S W'cm. These values are promising when a photorefadtiaterial is
concerned and for the fulfilment of such materidlse other important parameter electro-optic
co-efficient has to be considered which is in pesgr
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Highlights

» Photoconducting, non conjugated p-aminoazobenzene based polybenzoxazine was
synthesized successfully via solventless, cationic ring opening polymerization.

» Polymer was characterized by optical and electrochemical methods.

» The dependence of photocurrent on intensity of illumination and applied electric
field wasinvestigated.

» Achieved good internal photocurrent efficiency and photoconductive sensitivity in
AZO-PBZ: PCBM blend.



