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Graphical Abstract

Polarization, Excited States, Trans—GE- Z) Isomerization Properties and Anisotropy of
Thermal and Electrical Conductivity of the 4-(phkhgzenyl)aniline in the presence of
polyvinyl alcohol (PVA) matrix were studied. DFTMWVis, IR-Spectroscopies and Indicator
Method were used for Determination of Thermal Catighity of polymer films. The molecular
HOMO-LUMO, excitation energies and oscillator sgts for E and Z isomers of the 4-
(phenyldiazenyl)aniline have also been calculatati @esented. Optical Properties of the PVA-

films containing 4-(phenyldiazenyl)aniline have bedso investigated.
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ABSTRACT

In the present work, Polarization, Excited Staleans—CiqE - Z) Isomerization Properties and
Anisotropy of Thermal and Electrical Conductivity the 4-(phenyldiazenyl)aniline in the
presence of polyvinyl alcohol (PVA) matrix were dieed. DFT, UV/Vis, IR-Spectroscopies and
Indicator Method were used for Determination of itha Conductivity of polymer films. The
absorption spectra of the 4-(phenyldiazenyl)aniimdimethylformamide (DMF) solvent and in
agueous medium were calculated. The nature of pteor peaks of the 4-
(phenyldiazenyl)aniline in the UV/Vis spectral regs were interpreted. The solvent effect on
the absorption spectrum of the 4-(phenyldiazeniliyjenhas established. The molecular HOMO-
LUMO, excitation energies and oscillator strengtfts E and Z isomers of the 4-
(phenyldiazenyl)aniline have also been calculatati @esented. Optical Properties of the PVA-
films containing 4-(phenyldiazenyl)aniline have beaso investigated. Polarizing Efficiency
(PE) of obtained PVA-film is 98-99 % at Stretchibggree (R 3.5. Anisotropy of thermal and
electrical conductivity of PVA-films containing andZ isomers of the 4-(phenyldiazenyl)aniline
was also measured and discussed.

Keywords: Polarization, excited state, trans-cis isomeriggtanisotropy of thermal conductivity, PVA matrix
Corresponding authors: m.sheikhi2@gmail.com (Meih); rakesh nitj@yahoo.co.in ( R. Kumar)

1. Introduction

Organic compounds induce electro-optic effects pmudluces large nonlinear optical responses
due to the large delocalization af electrons compared to the more traditional inoigan
compounds [1]. For the production of organic noedir optical (NLO) compounds donor

and/or acceptor substituents such as azo-, amitos;, cyano-, halo-, hydroxyl are used. Azo



compounds contain nitrogen as the azo (-N=N-) grigb are one of the important synthetic
organic dyes [2]. They are used as colorants intéxdéle, paper, cosmetics, drugs, foods
coloring, and other consumer goods. They are piomsystems for dyestuffs, pH indicators [3-
6] and optical applications such as holographic @igdal storage, polarizing films, lasers [7-12]
liquid crystal command surfaces and nonlinear aptievices [13]. 4-(phenyldiazenyl)aniline is
an aromatic amine and an intermediate in the pitomtuof diazo dyes. The single crystals of 4-
(phenyldiazenyl)aniline were reported by Eazhilarasd coworkers [14]. In recent years,
computational chemistry has become an importantftwmachemists and a well-accepted partner
for experimental chemistry [15-17]. Density functa theory (DFT) method has become a
major tool in the methodological arsenal of compateal organic chemists. Th&ans—cis
(E-2) isomerization is observed for azobenzene anddésvatives, which has recently
considered in optical materials [4,18], media sjeranaterials [19], light-triggered nano-
machines [6,20], etc. Theans—is (E - Z) isomerization can readily occur at room tempegatu
and can be promoted by visible light irradiatioheTDFT and CASSCF calculations were
performed to optimize the 4-(phenyldiazenyl)aniliaed scan the potential energy surfaces
(PES) of the transition state structurgfnSs>n*) and S(n—n*) [21]. The initial development of
photoinduced anisotropy in highly photosensitivenoiayers of an aminoazobenzene molecule
(a derivative of o-methyl red) that are initiallgndomized using circularly polarized light is
found to be significantly slower than in monolaye@ndomized by thermal relaxation.
Youngwoo Yi and coworkers [22] propose that thisiidirect consequence of the slow thermal
relaxation of isomers from thes to thetrans state and suggest that such considerations are
important in designing even more sensitive photeaanonolayers and in understanding their
photodynamics. The absorption spectra of threerarmdbenzene dyes and two its derivatives
have been computed with TD-DFT approach using fodorid functional, different basis sets
and four salvation model such as PCM, I-PCM, SCMPad IEF-PCM [23,24]. The aim of the
current work is to study polarization, excited statrans—cis (E—- Z) isomerization properties
and anisotropy of thermal conductivity in coloreg 4-(phenyldiazenyl)aniline PVA-films by
DFT, UV/Vis, IR-Spectroscopies and Indicator Methddr Determination of Thermal

Conductivity of polymer films.



2. Experimental
2.1 Reagent and Apparatus

All chemical used in this study were of analyticehgent gradeUsed PVA «Mowiol 28-99»
manufactured by the Hohst Aktiengeslischaft Co., Germany The E)-4-
(phenyldiazenyl)aniline was purchased from Sigmdrish Co. and used without further
purification. Experimental UV/Vis spectrum of thempound was recorded on UV-Visible
Spectrophotometer Cary 300 (Varian, USA). ExperitalelR-spectrum of films was recorded in
the frequency region 400-4000 ¢non a Spectrophotometer of Protégé 460 (Nicolet). US
Trans—cis (E - Z) isomerization of films was studied using unfiédrradiation of high-pressure
Hg-lamp DRSH-1000 (Belarus). The intensity of ligalling perpendicular to the surface of the
sample was 0.009 W/émAt exposure temperature of sample was 20-22 @ &dbsorption
spectra of the films were measured before and aférradiation. Thermal and electrical
conductivity of PVA-flms was measured on the coexpkequipment LC — 201 (Alfa Laval
Group, Sweden).

2.2 Preparation of PVA-films containing the E)-4-(phenyldiazenyl)aniline

The PVA-films were prepared from (wt. %) 10 PVAwwn containing 0.01-0.03 of th&)¢4-
(phenyldiazenyl)aniline (0.10-0.30 in colored driB¥A-film), 0.01 boric acid (BBO3), 6.0
ethyl alcohol (GHsOH), 0.5 dimethylformamide (DMF) and water. An iaitcomposition was
prepared by dissolving PVA in distilled water artdy alcohol. The composition was mixed at
temperature 80-85 °CEjJ-4-(phenyldiazenyl)aniline and additives were atiadter 3 h. after
starting of heating PVA solution at intervals 20notes. E)-4-(phenyldiazenyl)aniline was
dissolved in dimethylformamide previously. The mg was heated for 3.5 h. The hot solution
was filtered through two layers of technical nyl@eaeration was occurred during 10 h. The
composition was cast on the polished glasses ard dr the closed box at temperature 20-22
°C. Uniaxial orientation was done in the 4 % ba@d solution at temperature 42-45 °C. The
washed film was dried for 35 minutes at tempera@@&3 °C. The value of Stretching Degree
(Rs) was determined as the ratio between length ofilims after and before {l / lpef) uniaxial
orientation. The thickness of the resulting filmasabetween 60 to 65 um. The film thickness

was measured withraicrometer with an accuracy af 5um (GS SSSR 6507-90).



3. Optical properties
3.1 Polarization Properties of PVA-films containingthe (E)-4-(phenyldiazenyl)aniline

The main optical properties of polarizing films buas Transmittance ks Tmin), Polarizing
Efficiency (PE) and Dichroic Ratio (R were evaluated at the absorption maximum of the
polarizing films according to Egs. (1,2) [12,24]:

PE = (Tnax— Tmin) / (Tmax *+ Tmin) * 100 (1)

Rd = Dmax/ Dmin @)
Where, Thax Tmin» Dmax @nd Dhin - Absorbance and Transmittance for linearly paksti light

parallel and perpendicular to direction of stretgfwf colored PVA-film. Polarizing Efficiency
(PE) of colored oriented PVA-flms depends on thenaentration of injected Ej-4-
(phenyldiazenyl)aniline and Stretching Degree £R3.5) of the films, therefore the optimum
concentration of theH)-4-(phenyldiazenyl)aniline in PVA-film was obtach¢Fig. 1).
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Fig. 1 Transmission spectra (1T, 2 —Tp) and polarizing efficiency (3 — PE) of polariziRy A-films containing

0.30 wt. % of theE)-4-(phenyldiazenyl)aniline.

Changes in concentration of thE){4-(phenyldiazenyl)aniline from 0.10 to 0.30 wt. i#the
colored oriented PVA-film show that with increasingoncentration of the E)-4-
(phenyldiazenyl)aniline, maximum light transmissiarparallel and perpendicular direction are
reduced. At [E)-4-(phenyldiazenyl)aniline] = 0.30 wt. %ndx = 45.3 %, Thin = 0.25 % (photo of
the polarizing PVA-film containing 0.30 wt. % ofdhE)-4-(phenyldiazenyl)aniline in parallel
and perpendicular directions of stretching is pnes@ in Fig. 2 a,b). PVA-film effectively



polarizes the light from UV (353 nm) to Visible reg (466 nm) of spectrum with PE = 98-99
%.

Field of

\ Dichroism
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(@) (b)

Fig. 2PVA-films containing the 0.30 wt. % of thE)¢4-(phenyldiazenyl)aniline in parallel (a) and pendicular (b)
directions of stretching

The best optical parameters has PVA-film containig30 wt. % of the K)-4-
(phenyldiazenyl)aniling€T max = 45.3 %, Thin = 0.25 %, Rax= 2.70, and Rin = 0.34, R = 7.94,
EP =99 %).

4. Computational details
4.1 Geometric Structure of E)-4-(phenyldiazenyl)aniline

The structural energy minimization calculation veasried out using the program HyperChem
08 by molecular mechanics (MM The obtained structure was fully optimized by TDF

calculations with a hybrid functional B3LYP (Beckehree parameter hybrid functional using
LYP correlation functional) and PBE1PBE (Perdew,rk@uand Enzerhof GGA exchange-
correlation functional) at 6-31G, 6-31G*, 6°&*, 6-31""G* basis sets (Fig. 3). To account

Fig. 3Optimized molecular structure of thg){4-(phenyldiazenyl)aniline calculated by B3LYP/63 method.



solvent effect the IEFPCM (Integral Equation Forisral PCM) method coupled to UAKS radii
was usedTheIntegral Equation Formalism PCM, by Cances, Mennand Tomasi is the most
popular PCM version. It employs a molecule shaedty composed of spheres centered on the
nuclei, while the reaction field is modeled by pptaccharges on the cavity surface [25]. All
density functional calculations were performed witle Gaussian 09W software package and
Gauss view 05 visualization programs [26].

4.2 Electronic Structure and Excited States ofH)-4-(phenyldiazenyl)aniline

Theoretical absorption spectra of the title moleaybtimized in solvents (DMF and Water) were
calculated using TDB3LYP/6-31G, TDB3LYP/6-31G*, TBBYP/6-31'G* and TDB3LYP/6-
31"°G*, TDPBE1PBE/6-31G, TDPBE1PBE/6-31G*, TDPBE1PBB/G*, TDPBE1PBE/6-

317G* methods. To account solvent effect Polarizedt®omm Model (PCM) was used.
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Fig. 4 Calculated(a — in DMF, b — in Water) ancc — experimental (in DMF) UV/Vis spectrum of thE){4-
(phenyldiazenyl)aniline



The theoretical UV/Vis spectra (in DMF and Watenpw that the title molecule is not very
sensitive to solvents (Fig. &b,c). The equations were solved for 20 excitatest where the
computational studies were performed using the E#RIntegral Equation Formalism PCM)
method coupled to UAKS radii. The TDDFT method Ideato detect accurate absorption
wavelength at a relatively small computing time,ichhcorresponds to electronic transitions
computed on the ground state geometry (Table lpeimxental UV/Vis spectrum of th&)-4-
(phenyldiazenyl)aniline in DMF at concentration -46* M/l and temperature 21 °C is
presented in Fig. 4 c.

Table 1 Electronic absorption spectrum of thE)4-(phenyldiazenyl)aniline calculated by TDB3LYF3&G
method

Excited | Wavelength | Excitation Configurations Composition Oscillator
State (nm) Energy (eV) (corresponding transition orbitals) Strength (f)
S 501 2.48 0.71(H-HL) 0.00
S, 402 3.08 0.71(H-L) 1.05
0.57(H-3-L) + 0.35(H-2-L) - 0.10(H—L+1)
S 297 4.17 +0.17(Ho L42) 0.01
0.63(H-4-L) - 0.13(H-2-L)
Ss 293 4.24 - 0.24(HoL+1) - 0.12(Ho L+2) 0.00
0.16(H-4-L) - 0.32(H-3-L) + 0.57(H-2-L)

S 279 4.45 +0.19(HoL+3) 0.06

S 259 4.79 0.27(H-4L) + 0.56(H—L+1) + 0.30(H-L+2) 0.13

S 254 4.89 - 0.2(H-3sL) - 0.31(H—>L+1) + 0.59(H->L+2) 0.06

S 249 4.98 0.71(H-L) 0.00

S 248 5.00 +0.17(H-HL+2) 0.00

Sio 230 5.40 +0.17(H-5L+3) 0.00

0.15(H-5-L) + 0.11(H-4-L+1) - 0.14(H-2-L)

St 223 5.56 + 0.64(HoL+3) 0.00

S 211 5.87 0.64(H-5>L) - 0.16(H—L+3) - 0.20(H-L+4) 0.04
- 0.24(H-3-L+2) - 0.32 (H-3»L+3) - 0.32(H-2-L+1)

Sis 204 6.09 + 0.42(H-25L+2) - 0.11(H-2-L+3) 0.02

0.10(H-8-L) + 0.12(H-7-L) + 0.66(H-6-L)

Sis 201 6.18 - 0.14(H-1L+4) 0.00

Sis 199 6.24 - 0.28(H-AL) + 0.17(H-6-L) + 0.62(H-1->L+4) 0.00
- 0.22(H-3-L+1) + 0.55(H-2>L+1) + 0.34(H-2-L+2)

Sis 198 6.26 - 0.13(HoL+4) 0.00

0.15(H-5-L) + 0.19(H-4-L+1) - 0.12(H-3-L+2)

S7 196 6.34 +0.11(H-2>L+1) - 0.61(HoL+4) 0.00

Sig 195 6.36 0.63(H-%L) + 0.30(H-1->L+4) 0.00
0.60(H-3-L+1) + 0.26(H-3-L+2) - 0.11(H-3-L+3) +

St 191 6.47 0.13(H-2-L+1) + 0.18(H-2->L+2) 0.01

Sy 188 6.59 - 0.36(H-4L+1) - 0.60(H-4-L+2) 0.00

*H-HOMO, L-LUMO

The experimental absorption spectrum of the titlegound (Fig. 4 c¢) has a wide absorption at

about 350-485 nm which characterized by maximuB88tnm and calculated spectrum in DMF



(Fig. 4 a) shows the highest oscillation in 402aitrh= 1.05. The strong peak at 402 nm is due to
the Charge-Transfer (CT) excited state. The otlkakp are local excited states corresponding to
electrons going into anti-bonding orbitals ass@&datvith the benzene rings. Excitation of one
electron at 402 nm belonged to the transition itte excited singlet stat§ (S—%) and
describes by a wave function corresponding to goméition for one-electron excitation (52
(HOMO)—53(LUMO)) (Fig. 5). The other excited states haeeyvsmall intensity (& 0): these

transitions are nearly forbidden by orbital symmetnsiderations (Table 1).

13?{ 1?{

9

(52) HOMO (53) LUMO

291

Fig. 5 Form of the MO involved in formation of absorptispectrum of theK)-4-(phenyldiazenyl)aniline &ty =
402 nm.

The results of calculations of electronic spectfnthe E)-4-(phenyldiazenyl)aniline in DMF
and Water withdifferent methods and basis sets (using TDB3LYR/G-3TDB3LYP/6-31G*,
TDB3LYP/6-31+G* and TDB3LYP/6-31++G*, TDPBE1PBE/@G3, TDPBE1PBE/6-31G*,
TDPBE1PBE/6-31+G*, TDPBE1PBE/6-31++G*) show thatBELYP/6-31G method is better
than the other methods that predicts changes iraltiserption spectrum of the title molecule
(Fig. 4 a,c). In the work are presented resultcatulations of geometry optimization and
absorption spectrum calculated by B3LYP/6-31G abD@83LYP/6-31G. We found that addition
of diffusion and polarization functions increaséscgon density of small atoms and distorts
electron spectrum of th&)-4-(phenyldiazenyl)aniline [10,11].

4.3 € - Z) isomerization of the E)-4-(phenyldiazenyl)aniline

In order to study E- Z) isomerization of the H)-4-(phenyldiazenyl)aniline, experimental
UV/Vis spectrum of solution of theE}-4-(phenyldiazenyl)anilinen DMF after 1 h. UV
radiation was recorded (Fig. 6). As seen from Big@fter 1 h. UV radiation character of the
curve (2) did not chang& andZ isomers of the 4-(phenyldiazenyl)aniliabsorb light abmax =
399 nm. Optical density decreases from 2.0 (cujue 1.8 (curve 2).
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Fig. 6 Experimental UV/Vis spectrum of solution containithg 4-(phenyldiazenyl)aniline in DMF: (1)E-isomer
before UV radiation, (2) Z isomer after 1 h. UV radiation

Then for investigation off - Z) isomerization (Fig. 7) in PVA matrix PVA-film céaining E)-

4-(phenyldiazenyl)aniline was prepared according.1o

NH,
@N\\ >
N NH, L
Ny

(E)-4~(phenyldiazenyl)aniline (Z)-4-(phenyldiazenyl)aniline

Fig. 7 (E- 2) isomerization of theH)-4-(phenyldiazenyl)aniline

The absorption spectrum of the sample was recatted0.5; 1.0; 2.5 and 4H) after beginning

of UV radiation. During the exposure, the distabetwveen the light source and the sample was
25 cm, while the temperature of the sample was20& As seen from Fig. 8 the peaks of
absorption do not changg&.fx = 399 nm). Over time (curves 2,3,4,5) the optaahsity of the
sample begins to decrease (for curve 3: D = 0@0cdirve 4. D = 0.68 and for curve 5 D =
0.44). It is indicated that initial PVA-film contading (E)-4-(phenyldiazenyl)aniline (curve 1)
transfers to4)-4-(phenyldiazenyl)aniline (curve 5) after fourlV radiation (Fig. 8).



Optical density

Wavelength (nm)

Fig. 8 Experimental UV/Vis spectrum of film containing)¢4-(phenyldiazenyl)aniline (1) — Initial film befe UV
radiation, (2) — after 0.5 h., (3) — after 1 h),{after 2.5 h. and (5) — after 4.0 h. UV radiatio

In order to confirm the correctness of our findingsspectroscopy was used. IR-spectra of
PVA-film were recorded before and after 2.5 h. ahdh. UV radiation (Fig. S1a,S1b,S1c).
Comparison of the IR-spectra of the E)4-(phenyldiazenyl)aniline and Z)-4-
(phenyldiazenyl)aniline has shown a small changthénabsorption in region 3000-3500 tm
IR-spectrum of PVA-film before UV radiation has ahstion at 3322.59 cth(Fig. S1a) but in
PVA-film after 2.5 h. (Fig. S1b) and 4 h. (Fig. $1&V radiation has absorption at 3307.03tm
and 3291.13 crh respectively. The change of absorption related végy in (E)-4-
(phenyldiazenyl)aniline and)-4-(phenyldiazenyl)aniline respectively.

4.4 Anisotropy of thermal conductivity of PVA-films containing the E,2)-4-
(phenyldiazenyl)aniline

During (E -Z) isomerization many properties of the system chanlike refractive index,
solubility, viscosity and thermal and electricahdactivity [27]. In the present study, we have
studied thermal conductivity of the PVA)isomer and PVAZ) isomer systems. This method

was described in [27]. Thermo-physical propertidsfions was determined by thermal



conductivity of samples in parallehjj and perpendicularA() directions of stretching axis.
During this work, it was established that the amenPVA-film has the phenomenon of
anisotropy of thermal conductivity (A / Ag). Thermal conductivity in a direction of orientati
(Ap is higher than in a direction perpendicular di@ions fg). On resulting anisotropy at a
known degree of extension it is possible to judgesaropy of chain structure. It has been
noticed that during thermal expansion and thern@idactivity geometric parameters of
molecule, intermolecular forces play a significaole. In unstretched PVA-film anisotropy of
thermal conductivity is not observed appreciably £ 0.875 W/m.°C;Ag = 0.869 W/m.°C)

whereas in stretched PVA-film anisotropy of therm@hductivity is observed clearly (Table 2).

Table 2 Dependence of thermal conductivity on stretchiagrde in pure PVA-films

A, W/ m.°C
Rs )\”, W/ m.°C Ao, W/ m.eC )\”/)\D
1.0 0.875 0.872 1.00
1.5 0.876 0.764 1.15
2.0 0.878 0.636 1.38
2.5 0.880 0.549 1.60
3.0 0.881 0.503 1.75
4.0 0.882 0.475 1.86

When we inject the dye in PVA-film there is changets thermal conductivity (Table 3). It has
been found that along an axis of orientation, ¥ hareased, and in perpendicular axis it is
reduced. Results of thermal conductivity measurésneh PVA-films containing theH,2)-4-

(phenyldiazenyl)aniline depending on stretchingrdegare presented in Table 3.

Table 3 Thermal conductivity of PVA-films containing th&,Z)-4-(phenyldiazenyl)aniline at concentration 0.3
wt.%

A, W/ m.°C

4-(phenyldiazenyl)aniling Rs Ap W/ m.°C Ao, W/ m.°C A/ Ao
2.0 0.862 0.340 2.54

(E) isomer 3.0 0.849 0.311 2.73

4.0 0.842 0.248 3.40

5.0 0.841 0.194 4.36

2.0 0.865 0.236 3.67

(2) isomer 3.0 0.853 0.189 451

4.0 0.846 0.132 6.41

5.0 0.835 0.102 8.19




The obtained data suggest that in the P Aigomer system, anisotropy of thermal conductivity
is stronger than in the PVAE] isomer system. We found that & {Z) isomerization theZ-
isomer which is less stable (has a larger energyesy) has a greater anisotropy of thermal
conductivity as compared with the more staBlsomer. Theoretical calculation of the full
energies of theH,2)-4-(phenyldiazenyl)aniline by DFT/B3LYP/6-31G léva theory leads to
the following values: H isomen= -627.9655682 Hartree and [Afomen= -627.9425978 Hartree.

4.5 Anisotropy of electrical conductivity of PVA-films containing the E,2)-4-
(phenyldiazenyl)aniline

In the present section, we have studied electdoatuctivity of the PVA¥) isomer and PVA-
(2) isomer systemsElectrical conductivity of PVA-flms was measuredh dhe complex
equipment LC — 201(Alfa Laval Group, Sweden). TMAHilIms were placed on the surface of
the thin sheet (electrode) from Sn@hickness 70 pm). And then the films were coatgtl an
aluminum electrode (S = 2.5 énThe thickness of the PVA samples was 65 pm.él&etrical
conductivity of PVA-films was measured in paral(@]) and perpendiculard() directions of
stretching axis. In unstretched PVA-film anisotragyelectrical conductivity is not observed) (
= 1.1210° S.cm; 33 = 1.110° S.cm') whereas in stretched PVA-film anisotropy of efiea

conductivity is observed very clearly (Table 4).

Table 4 Dependence of electrical conductivity on stretghdegree in pure PVA-films

3, S.cmt
Rs 6", S.le 65, S.le 6” / 65
1.0 1.110 1.110° 110°
1.5 4.610° 8.410 0.510
2.0 9.810° 1.710° 5.710'
2.5 3.610° 2.210° 1.610°
3.0 7.810 5.710 1.310°
4.0 6.510° 6.110 1.110

After injecting the dye in PVA-film there is changeits electrical conductivity (Table 5). It has
been found that along an axis of orientation, ¥ hareased, and in perpendicular axis it is
reduced. Anisotropy of electrical conductivity oWV R-films was defined asy; / o5 and is

presented in Table 5.



Table 5 Electrical conductivity of PVA-films containindné €,2)-4-(phenyldiazenyl)aniline at concentration 0.3
wt.%

3, S.cnit

4-(phenyldiazenyl)aniling Rs 3, S.cnt' 3y, S.onit 5/ 8
2.0 3.210° 5.610° 5.710°

(E) isomer 3.0 6.1:10° 6.910° 0.910°

4.0 9.810 5510 1.81¢°

5.0 4.610° 1.210" 3.810

2.0 6.610° 3.010 2.210"

(2) isomer 3.0 7.810 3.410° 2.310°

4.0 5.61C¢° 4.910" 1.110

5.0 3.110 5.210° 0.610°

The obtained data suggest that in the PYA-{somer system, anisotropy of electrical
conductivity is stronger than in the PVE)(isomer system. AtH - Z) isomerization we found
that the isomer which is less stable (has a laegergy system) has a greater anisotropy of
electrical conductivity as compared with the mdebke isomer.

5. Conclusions

In the present work electronic structure, transis@nerization, polarization properties of 4-
(phenyldiazenyl)aniline in PVA-matrix via theoreticand experimental investigations were
studied. On the basis of PVA an){4-(phenyldiazenyl)aniline PVA-polarizer for UV @is
regions of spectrum was created. In spectral r&3e466 nm PE is 90 %. In the region 386-
447 nm PE = 98-99 %. The results of calculationselgictronic spectrum of theE)-4-
(phenyldiazenyl)aniline in DMF witklifferent methods and basis sets (using TDB3LYR/6-3
TDB3LYP/6-31G*, TDB3LYP/6-31+G* and TDB3LYP/6-31G*, TDPBE1PBE/6-31G,
TDPBE1PBE/6-31G*, = TDPBE1PBE/6-31+G*, TDPBE1PBE/6-&*) show that
TDB3LYP/6-31G method is better than the other mashthat predicts changes in the absorption
spectrum of the title molecule. PVA-film before aaftier UV radiation has the same absorption
spectra. The peaks of absorption do not chakgg £ 399 nm). In the PVAZ) isomer system,
anisotropy of electrical and thermal conductivigysironger than in the PVA] isomer system.
PVA-(Z) isomer which is less stable (HFsomery = -627.9425978 Hartree) has a greater
anisotropy of electrical and thermal conductivity @mpared with the more stable PVE-(
isomer (Hke isomen= -627.9655682 Hartree). There is relationshipvieen optical and electrical
anisotropy and anisotropy of thermal conductivityP® A-films. Anisotropy of optical, electrical

and thermal conductivity occurs only in stretch&RAHilms.
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