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Data hiwve heen obtained on the hehaviour of electrical resistivity
ale viwions temporatures and static stresses on purely  prepared
potassim acelylacetonate polycrystals. The temneratine denendence
ol myroeleetrie voltage was also measured v the same temperature
range A plase Gransition was confirmed to ocenr al 120°-160°C
A correlation hetween the above measurements and the temperature
dependence of the ultraviolet absorption spectra measvienments of
the investigated specimens was evaliated

1 TINTRODUCTION

Metal acetylacetonates are of mereasing intorest, in mdustry as they aro mostly
used as cabalyst and additives

Smee all pyroclcetrics me piczocloetrics, thus, in certain cares, niezoclectiicity

15 comsiderad as secondury vyrooleetiiedy  Pamary pyroclectiicity in ferio-
cleetre cevanues can arise from two factors, the yrimary effect of ahgned domains
and switchmg ol domains by 1807 Sceondary pyroclectiieity can rerull from
0" domam witehmg and the secondary ellect in aligned domain (Poarls 1958,

Cool 1 963)

The d.e resistivity ol simidar comnound of  sodnm-acetylacrtonnte  was

vreviously measured by Sawaly (1973)

Avdeev & Zakarov (1966) nderpretted the absorption bands in the ultra-
violet rogion for coppar acelylacetonate  Farona ef al (1968) stedied the effect
of lowered symmetiy vpon varions spectra of copper acetylacetonate

Tha yaurpose of the present investagation is to attam o high pyroclectrie
voltage (clectrical powor) lhom potassiumucetylacctonate at relatively lower
{temperature to he nsed as a tool for the conversion of heat energy or mechanical
enorgy to cleetrical energy and vice versa  Other patamecters wers also included
to tlnow a light on the physicochemical eharacteristics of potassiumn acctyl-
acctonate in continuadion with that previonsly given hy Tawfik (1974) for sodinm
acetylacetonate polycrystals
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2. ExXrir1MENTAL PROGEDURE

Potassum acotylacetonate was preparod by a method as devisod by Lewas

& Sutlerland (1948).  This involved the diroet action ol 50 gm (05 mole) of

(A R) acetylacetone on 11-5 gm (0-5 mole) of AR potassiom metal in 100 ml of
toluene al 100°C. The prodvct was reevystallized from cthanol  The vrenaa-

tion was checked by chomcal analysiz, Xauwy wvestigatum and melng-roint
determination (261°C, Lewis, Sutherland 1948)

The obtained polyerystals was pressed into pellcts at 1000 hgfem®, having

diametor 12 mm and thickness 3 mm Two silver eloctrodes were anplied on cach

e llet for the subsequent clectrical resistivity and (1. M.F ) measurements.

The tempnrature dependence of log electrical  rvesistivily  (log pf/7) was

oxeercised ab a range of 25°C up to 207°C. The statie stress dependence ol

oloctrical resistiviby was measwred al a vange of 0-4 k gm and at vanous vollages
of 50 up to 300 volts. In both cases, the D C technique was applied

The ultraviolet absorption spectra measurements were condveted in the
range of 230-400 my (nmn) and at varions temperaturer of 20°C, 100°C and 150°C,
using the zolid teehmque. A unicam ST 8000 ullraviolet recording spectiophoto-
meter (PYE Unicam LTD Cambridge England) was employed

2. REsunrs AND DISCUSSIONS

Tgue I mdicatos the statie stress dependence of electneal ves

stivity al
variows  applicd  voltage for  polyervystalline potassnon  acotylacetonate  On
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inereasing the applied voltage, up to 300 volts, the 1esstavity is considorably

decreased  This is probably duc to the more creation ol ascumulated charge

curriers as & 108016 of the offect of the inercascd voltage o crosy tho specimen.
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At rolatively higher applied voltage up to 300V, the obtained rosistivity
static stress curve showed independent character and hence a raturation state is
roached indicating the stability zone for the subsequent application and measuvre-
ments on the ¥st specimens At relatively higher stross (above 3 kg) a mucoessive
sudden drops in resistivity tako place at the ditferent appliod vollage ¢ A
notution which is probably due to the generation of clectiic charge by stross
(piczoelectricity)  This was cxplained on the basis that, the applied stress
may cuuse displacement of charges constituting dipoles and this resultod mn a
greater mobility and flow of charge catriers through the spoecimen.

Figure 2 indicatos the temperature dependence of log p (resistivity) of po
K-uoebylacetonate m the range of 25-200C The curve possesses a negative
temperature coefficient of 1osistivity and hence the mateial have sasicondocimg
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property. The room temperature value of clectrical resistivity of Na-acotyl-
acctonate wan previously found by Sawaby (1973) to be 10°(Q ¢m) whereas, the
presont obtamed value for k-acetylacctonate was found to be 10% (Q ¢m). This
noticeable docrease of resistivity on going from Nua-acetylacetone to k-acetyl-
acobone is ascribed to the greater motallic character in the same ditection At
a temperature 1ange of 120-160"C a break down in the straight line (log p/T)
curve takes place This is correlated to a phase transition which is evaluated
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from measurements of the pyroelectric voltage (E M F) at the sune temperature
rango (figure ) From this figme it s evident that the material posscises a
high spontancous pyroclectrie voltage (aftor poling) — The stbuation of the transi-
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Tho ultraviolet absorption spectra moasurements (figue 4) of the mvestigated
sp eimens is taken at various temporatures ot 20 up Lo 150°C.

The obtamed absorption bands at 250 nw and 390 nm correspond to ligand
metul cliarge transfores (Ardeov 1966)  The band at 300 nm was assygned to the
intorhgand transitions ol 7—-7 type. In general, it can be seon that, there 1s a
noticeable shit i the posttion and miensivy of the absorption bandy at 150°C
(curve 3)

Thus in confirmity with rosults of the above moasurcments, there is a situa-
tion of phase change abuve 100°C for potassivm acctylacetonate polycrystals.

As b 18 evident that the material posscsscy a high spontaneous pyroclectric
voltage ut relatively low temperaturcs in juuction with ity agcompaniud piezo-
electric character, 16 can be used ws a tool for converting thermal (heat) encigy
or mechamcal (stress) energy to electrical energy and vice ves sa.
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