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ABSTRACT

Ac conductivity in the frequency range 0k%0° °5X10° Hz of Octapheny tetrapyrazinoporphrazine Cuppir (I
(OpTpPzCu) was measured, which consists of frequémtependent (Dc conductivity) and frequency dejeen part.
This kind of conductivity results from hopping dfarge carriers between localized sites around Hermals. The hopping
sites is indication of the degree of imperfectinrthie crystal. The number of the hopping sites eedsulated using Webb

and William equation which is estimated to B¢107°eV*cm®.

KEYWORDS: Octaphenyl Tetrapyrazino Porphrazine Cupper (Itegiency Independent (Conductivity, Frequency
Dependent Conductivity.

INTRODUCTION

Studies of temperature dependence of the elect@aductivity of some compounds show an agreemdht Arrhenius
behavior, which may be explained as the resulthef presence of states in the band gap (around Fami)*?

AC conductivity measurements assumed the existehioealized sites between which electrons may hapeesponse to
the alternating field. The hoping conduction isgffency dependentzt™), where @ is the angular frequency. The
sample which show significant crystal imperfectimrsdisorder, show a significant frequency depehdenductivity in

addition to the frequency independent. Which makeaasumption of both hole and electron motilitiesl aheir

temperature dependence.
Such behavior has been found in many compoundh,as)cTCNQ complex salts,
Phthalocyanines and polymétg"

In This work, Tetrapyrazinoporphrazine cupper ((QpTpPzCu) was prepared and its dc and ac elektrica

conductivity were studied.

PREPARATION OF THE COMPOUNDS
Synthesis of (2, 3-Dicyano-5, 6-Diphenyl Pyrazin&) DcP:

1 gm(4.7x10mole) of Benzil was dissolved in 25 ml of ethaneii@5drop of concentrated acetic acid and added
to a round bottomed flask containing 0.5 gm (4.6Brfole) of DAMN) dissolved in 25 ml of ethanol. Thexmire then
refluxed for 4 hours and the reaction mixture vedsfor 2 days to be precipitated. The solid pradben filtered and the
product was pale brown solid which is then rectiigtad from 1:1 mixture of hexanol / acetone. Thelg was 73%, mp
(249-250 C). The reaction equation is shown inrigl.
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Figure 1: Preparation of Dcp

Synthesis of Octapheny Tetrapyrazino Porphrazine (pPzCu(ll))

5.92gm(0.04 mole) of DcP 1.71gm(0.01mole) of ditayeld Copper dichloride(Cugi2 H,O, 10 gm of urea, and
0.01 gm of Ammonium Molbdate dissolved in 5 ml ofrtplone. The reaction mixture then refluxed fdrdurs. The
precipitate then filtered. The solid product themified by its reflux with water, acetone, hexamel &£Cl, each time the
solid product is filtered to dissolve the impuritiehe solid then dried at 120. The product is dark blue solid
decomposes at about 24D. The yield is 52.13%. The preparation is showfigare 2.
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Figure 2: Preparation of OpTpPzCu

RESULTS AND DISCUSSIONS

IR: The disappearance of the nitrile peak at 2240 and the carbonyl group at 1700 ¢trand the presence of
the C-H aromatic at 3151 and C=N attare the most characteristic | Rspectftiof

OctaphenyTetrapyrazinoporphrazine, Figure 1
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Figure 3: The IR spectrum of OpTpPzCu(KBr disc)
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The electronic spectra of the complexes, OctaphEetyapyrazino Porphrazine, shows the characte(iStret
band) at 300 nm and, due teg* and n«t* transitions, and Q band at 703 nm, which is dye-t* and weak d-d
transition of the central metal atom hidden ingfieQ-band" " ® with an extinction coefficiengf 1.2x104L.molcm™,

The solvent DMF was used to prevent or reduce aadgien of the complex molecules.
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Figure 4: The Electronic Spectrum of OpTpPzCu

ELECTRICAL PROPERTIES

Preparation of the samples

The samples were casted as sandwich cells onriioidped tin oxide (FTO) glass substrate whicloiglacting
from one side with 1 cfrsurface area. The thickness of the casted fillGsmm and then the cell constant i$*X0n™.
The sample cell is put in cryostat which is suppheth variable heating element and cell electrbd&ler and voltage
supply. The cryostat is connected to voltmeter ameaneter® to measure the voltage and the current. The temperaas
measured using copper-constantan thermocouplecplfeear the sample. The dc electrical conductivigasurement were
carried out in the temperature range of (303- 3@3)nd at 3 volts. The Ac electrical measurementewmeasured in
the frequency range of (5 -50) KHz and temperatange of (303 — 393) K.
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Figure 5: I/V Curve at Different Temperatures for OpTpPzCu

Figure 5 shows the I/V curve for the complex (OpZ@u(ll)) at 3(°C, voltage range is 0-10 volts. It shows an

ohmic relation especially at lower voltages whésere is no space charge limited current.
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Figure 6, shows the relation between log condusgtifiog o) and log angular frequency (lag) at different
temperatures for the complex, wherés the angular frequency#B, and f is in hertz. The figure shows the inceeaac

conductivity with frequency and temperature.

Figure 7 shows the variation of log conductivitytiwinverse temperature at different frequenciesbioth dc
conductivities at different frequencies. It showattthe measured ac conductivity is higher tharaiwuctivity and dc
conductivity is approaching the ac conductivity latver frequency. The ac conductivity increases withreasing

temperature and frequency.

The measurement shows that the measured condy¢ii) contains ac and dc conductivitf@s’.

Or =04t 0,

Al

Wherea,, = o" (varies with frequency, n is constant), aag follows Arrhenius equatiorg . - o,e

Figure 8, shows the variation of log Capacitarhieg C) in pF with logw in Hertz. The figure shows the increase

of the capacitance with temperature and decreaglesraquency. Which tend to approach common value.

Figure 9, shows the variation of log.(GC) with In® at different temperature according to Kramer Kgoni

relation®*® C=C + Ao ™

Where C is the capacitance at any frequency andh€ capacitance at infinity (which means at commwalne of

capacities) which is assumed to be atHfl A and n are constants.

Using Mott and Davis equatiétt 2
ar g 2 o
UO,:? [3112)9 kTN(EFj o 5[311—:'—]4.:;_:

N (Eq), the number of energy states around Fermi lésetstimated to be 9.6x0eV*! cm?® where charge of

electron is 4.8x1¢ esu, k is 8.617xIDeV/K, T is taken as 303 Ky is the reciprocal interplanner spacing which is
calculated from X-ray diffraction( Figure 100225°). 9,,is the phonon frequency taken as*19z ® ® andew is taken as

5 kHz.
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Figure 6: Relation between logs and log ® at different
Temperatures, for OpTpPzCu.

Figure 7: The relation between log and reciprocal temperature for the frequency iedédpnt part(dc

conductivity(1)) and for frequency dependent partfanductivity at different frequencies(2-5, 3-#620, 5-30, 6-40, 7-
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Figure 8: The Relation between log C and log at
Different Temperatures for (OpTpPzCu).
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Figure 9: The Relation between log (C00 — c) andda» at
Different Temperatures, for OpTpPzCu.

Figure 10: The X-ray Diffraction of OpTpPzCu.
CONCLUSIONS

Thin film of Octaphenyl TetrapyrazinoPorphrazine @) act as semiconductor. Ac conductivity increasvith
frequency and temperature and its Capacitance aggsewith both Frequency and Temperature. The nuofbenergy

states around Fermi level is estimated to be 9.68 HY-1 cm-3.
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