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STUDIES ON THE ELECTRICAL PROPERTIES
OFf MAGNESIUM METAVANADATE

MAGNESIUM METAVANADATE is one of the members of
a series of compounds, MV,0, wlrere M = Mg, Co,
Zn, Ca, Hg, etc., having brannerite! (ThTi,O) crystal
structure.

The reports® ¢ on the MgO-V,0; system indicated
a stable prase with composition MgV.,0; and the
crsstal structure studies’ of the phase showed space
group C2/m of monaoclinic symmetry. A recent investi-
gi'ivn® of X-ray diffraction and D.T.A, of MgV,;0,
syathesised under the conditions mentioned elsewi.ere
conirm>d a structural transition at 833 K, both poly-
morp.:s having brannerite crystal structure.

Except these phase studies and the studies on the
crsstal structure no other information is available
concerning the solid state properties of MgV,O¢ which
has initiated this investigation,

Experimental

A new M31V,0, paase is synthesised by solid state
reaction as discribed elsewhere and matched with
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eatiier reports®*, The DC electr.cal conductivity (o)
of the psl erystalline magnssium metavanadate phase
wis mz2asured betwzen 300-i0J0 K by two probe
technique, The sample was in the form of a sintered
compact (above 8359 packing deusity) of 18 mm dia-
mzter anl thicknzss of 2mm, The S_.ebeck coeffi-
cient (ag) of the comnound was measured between 300-
1000 K by integral method. The ESR spcctrum was
recorded in a varian x-band instrument operating at
8:82 GHz with DPPH as marker,

Resulys and Discussion

Stoichiomeatric MgV,0, is an electrical insulator.
However XRD ¢ and e results of the present work
skowed that the compound synthesised retained tke
gross monophasic MV,0, (M is a divalent caticn)
crystal structure! but having n-nstoichiometric com-
po.ition and extibiting n-type semiconduction. Tle
transport behaviour of magnesium metavanadate is
reminiscent of hopping mechanism of conducticn.
The temperature dependence of ¢ follows the relation-
ship logie 6T =lege 60 — AG*/2:303 KT where
AG,* is the free energy of activation for conduction,
This is evidenced by the linearity of lcg;s ¢ T versus
I/T plot (not shown) and the temperature indepen-
dence of Seebeck coefficient, a. The sign of ¢ is
negative and temperature independent, indizating con-
stant number of charge carriers, This is furtlFer con-
firmed by ESR measurement of the plase at 300K
wlich stowed a signal at g = 1-96 with a narrow line
width, The narrow line width at 300 K pointed out
(a) localisation of the d-elcctron (V44) at the lattice
sites and (b)) hopping mechanism of tle d-eleciron
between the equivalent vanadium sites.

In magnzsium metavanadate, anion vacancies occur
leaving behind two electrons per 4 molecule of oxygen
leaving the lattice; in other words, the metavanadate
can be represented as Mg?+ViE, Vit O,, for
small value of x under conditions of its syntresis indi-
cating the reduction of a small amount of V& to V¢
Thus it becomes established that MgV,0, exhibits
n-type conduction due to electron Lopping on equi-
valent V4t — V3+ gites in the lattice,

TABLE I

Elestrical transport data for MgV,0,

Electrical Activation
Compound Temperature Sign of Seebeck  conductance energy
coefficient ¢ o, Ohm1 Cm-1 AG* (eV)
a-MgV.Oq 300-830 K n-type 10-¢ to 107? 0-25
B-MgV;0, §33-1000 K n-type 10~* to 10-3 0-50

el v -
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The electrical transport behaviour of MgV.,0,
showaed anomaly at the phase fransition femperature
as one would expect, with n> change in the carrier
concentration and or transpert mechanism. For
reasons given, in isotypic CdV 049, it is evident that
the vanadium-vanadium distance increase during
structural transition, Tlis could be one of the plau-
sible explanations for the anomaly observed at 833 K
for M3gV,0, in wiich case the e¢lectron hopping on
equivalent vanadium sites need higher activation
energy (Table 1),
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RAPID SEPARATION OF SOME ALKALOIDS OF
PHARMACOLOGICAL AND TOXICOLOGICAL
INTEREST ON HYDROUS ZIRCONIUM
OXIDE PAPER

VERY few reporis!—$ are available on the usc of papers
impregnated with inurganic jon exel angers for the
sepiration of alkaluids, Saveral cation scparaticns of
anal stical and radiochamical nterest wore reported
from this laboratory with hydrous zirconum oxide
pap.rt, In the present communication, the cl.romato-
graphic behaviour of oprum and stryct.nos alkaleids
along with atropine and quinine has been studwed on
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hydrous zirconium oxide papers using aquecus sol-
vent systems only, On the basis of tle R, values,
separations of the four components Lave been acl.ieved.

EXPERIMENTAL
Preparation of hydrous zirconium oxide paper -

Whatman No. 1 paper strips (14 X 3 ¢m) were first
dipped in 0-1 M zjrconiurn oxychloride soluticn,
blotted to remove excess soluticn and then air dricd
at 25° £ 3°C. The sirips were then dipped in 3 M
ammonia solution in a glass trough fcr 30 seccnds.
The papsr was dried, washed witk distillkd water and
air dried at room temperature for twelve lcurs.

Development of chromatograms and separations -

Samples of alkaloids (10-20 pg) were spotted on the
papers by micropipettes, These papers were then run
in closed chambers (25 X 12 X 25¢m) ccnditivned
for 10-15 minutes with solvent and the s¢lvent was
allowed to ascend to develop the chrcmategrams.
The papers were dried with an air blewer and alkaluids
visualized by spraying with Dragendorfi’s reagent®

RESULTS AND IDISCUSSICN

The hR, values of 9 alkaloids in 10-* N hydroctloric
acid and sodium hydroxide are given in Table I. As
apparent from the table, morphine and narcotine are
selectively retained on hydrous zirconium oxide paper
in 10-* N NaOH medjum, thus facilitating tleir s<pa-
ration from otter alkaloids. In additicn, numercus
separation of mixtures containing upto four glkaloids
of pharmaceutical and toxicological importance lave
been achieved on these papers, Some representatjve
guaternary separations of important alkaloids are
presented in Table II, All the scparations Wwere
accomphished within 15-20 minutes.

TABLE |
(R, X 100} values of alkaloidy on hydrous zirconium
oxide paper

—

ey

hR, value

Alkaloid e

HCI, 10-* N  NaOH, 10N
Codeine 72 94
Morphine 835 00
Thebaine 25 33
Narcotine 33 00
Papaverine 84 37
Strychnine 78 78
Brucine 90 7%
Atropine V8 32
Qujnine b 34



