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Abstract—The ax. electrical conductivity of MnW04 from 10 Hz to 10 MHz has been measured in the 
423-900 K temperature range using pressed pellets. The a.c. conductivity shows a frequency dependence 
at lower temperatures whereas at higher temperatures it is almost frequency independent up to about 
1 MHz. At lower temperatures a K varies as ut' where s % 1.2. A plot of log a vs l/T using the a.c. 
conductivity values at 10 Hz. shows a discontinuity around S7S K. The activation energies below and 
above this temperature have been estimated to be 0.6S and 0.58 eV respectively. Differential thermal 
analysis (DTA) performed on powder samples shows the absence of any structural phase transitions at 
this temperature. These observations suggest that the electrical conduction below 575 K occurs essentially 
by thermally activated hopping of polarons whereas above this temperature, normal band-like conduction 
may dominate the conduction processes. 
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1. INTRODUCTION 
Investigations of the physical properties of metal 
tungstates are of considerable importance both 
from a fundamental as well as a technological point 
of view. Magnetic properties of transition metal 
tungstates of Fe, Co, Ni, Cu and Mn have been 
studied by several workers [1-3]. Electrical transport 
properties of Fe, Co, Ni and Mn tungstates have 
been reported [4-7]. Valuable information on the 
electrical transport mechanisms in solids can be 
gained by studying the temperature dependence of 
a.c. conductivity. At low frequencies, a.c. conduc­
tivity measurements can be viewed largely as an 
extension of traditional d.c. conductivity measure­
ments. However, at high frequencies, contact effects 
and internal barriers become capacitively short 
circuited and losses are expected to reflect bulk 
dissipative mechanisms. To our knowledge, the 
frequency dependence of the a.c. conductivity of the 
transition metal tungstates has not been reported. 
The measurements reported here are on the frequency 
dependence of the a.c. conductivity of MnW0 4 pellets 
from 10 Hz to 10 MHz in the 425-900 K temperature 
range. Our observations support the possibility of 
a hopping transport mechanism between localized 
stales at temperatures below 575 K and a band type 
mechanism above this temperature as suggested by 
Bharati et al. [5]. 

2. EXPERIMENTAL 

Manganese tungstate was prepared by allowing a 
warm solution of sodium tungstate to react slowly 
with a warm solution of manganese sulphate. The 

resultant dark brown precipitate was filtered, washed 
several times with hot water and dried at 200°C. The 
manganese and the tungsten contents were analysed 
colorimetrically [11] using the potassium iodate and 
the potassium thiocyanate methods respectively. 
These analyses confirm the composition of the precip­
itate to be MnW0 4 -2H 2 0 and the material obtained 
after drying at 200°C to be MnW0 4 . The identity of 
the material was further confirmed by X-ray powder 
diffraction measurements. Pellets of about 2 mm 
thickness and 13 mm diameter were pressed in a 
stainless steel die using a pressure of 300 MPa. The 
pressed pellets were annealed at 400°C for 24 h, 
following which gold electrodes were evaporated on 
to them. The a.c. conductivity of the pellets at various 
temperatures was determined by measuring the com­
plex impedance from 10 Hz to 10 MHz using an HP 
4192A LRC meter. The pellet was first heated slowly 
to 700°C in a Heraus tube furnace and the impedance 
measurements were taken during the cooling cycle 
at 2S°C intervals. The furnace temperature was 
controlled by a Eutrotherm 810 controller and the 
sample temperature was measured using a chromel-
alumel thermocouple, fixed close to the sample. 
Differential thermal analysis was performed using 
a Stanton Redcroft model DTA 637-4 thermal 
analyzer. A 10 mg reference sample of Al 2Oj, a 
heating rate of 2°C min"', a chart speed of 6cm h"' 
and a sensitivity of 10 mV were used for the DTA 
study. 

3. RESULTS 
The a.c. conductivity from 10 Hz to 10 MHz 

and in the 425-900 K. temperature range is shown 
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