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1T (Fig. 2) gave straight lhines obeying
the retationshipt= log ¢ (HZ) = ¢y — ¢.,/T. The sloupe
of these straight fines decreased with the rise of
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F1c. 2. Dependence of threshold frequencies of

excitation with the temperature for/ZnO : Mn/.

exctation voltages, which means, higber threshold
frequencies are reguired at the lower voltages for
excitation.

Voltage  Dependence.—Increase in voltage
enhances the brightness (Fig. 3) at different tem-
peratures but no peak shift is observed. This peak
is found around 20°C when the eXxcitation field
frequency is kept at 1-5kc/s. At 600 volts, the
brightness is enhanced considerably at low tem-
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peratures.  This type of behaviour at low tempera-

tire may be correlated with the decrease in trap
depth.
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Fic. 3. Brightness vs Temperature curves for
the electroluminophor/ZnO : Mn/ excited by dif-

ferent a.c. voltages with fixed frequencies (1500 ¢/s)
of field.
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2-HYDROXY-3,5-DICHLOROCACETOPHENONE OXIME AS AN ANALYTICAL REAGENT :
GRAVIMETRIC PETERMINATION OF COPPER, NICKEL AND COBALT

KEEMTI LAL Anp S. P. GUPTA
Chemical Laboraiories, D.N. College, Meeirut-2

_ ABSTRACT
2—Hydmx}{-?),ﬁ-chhlqrnacemphennne Oxime (HDCAQO) has been found to be a good
reagent for gravimetric estimation of copper, nickel and cobalt and for their separation from

other ions.
variation method.

XIMES have been used as analytical reagenpts

for the gravimetric as well as spectrophoto-
metric determination of a number of metal ionsl-3.
In an earlier communication4, conductometric,
potentiometri¢, micro-analysis and LR. spectral

The composition of the complexes is I :2 as determined by modified continuous

studies were reported for these metal complexes.
The reagent has now been successfully employed
for the gravimetric determination of copper, nickel
and cobalt and their separation from a number of
other ons.
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EXPERIMENTAL

2 - Hydroxy - 3, 5- Dichloroacetophenone Qxime
(HDCAO) was prepared as described earliers.
An ethanolic solution of the ligand was employed.
solutions of copper. nickel and cobalt salts were
orepared from B.D.H. (AR.) samples and
standardized gravimetrically. Solutions of other jons
were prepared from Reagent Grade samples.
Systronic pH meter type 322 was used for pH
measurement,

Determination of Copper.—The  thiocynate”
method suffers from the disadvantage of a low
conversion factor and takes a long time (~ 6 hr)
for complete precipitation. Salicylaldoxime and
o-hydroxyacetophenone  oxime  ¢omplexes  are
somewhat soiluble in ethanol. As a consequence,
excess of reagent which gets precipitated s difficult
to wash. But the complexes of HDCAO with
copper, nickel and cobalt are insoluble in 609,
ethanol and the excess of reagent that is precipitated
can e¢asily be washed. The pH ranges for com-
plete precipitation and also separation of copper
from nickel and cobalt are wider as compared to
salicylaldoxime and o-hydroxy acetophenone oxime.

The pH of an aqueous solution (~ 100 ml)
containing about 10 mg of copper was adjusted to
known value using acetic acid and ammonia buffer.
The solution was heated to 60-70° C and treated
with an ethanoliz solution of HDCAO (0-5%)
dropwise (about twice the theoretical value) with
constant stirring. The buff coloured precipitate
was digested on a water bath tor about 30 min. It
was filtered while hot, through a simtered glass
crucible (G-4) and washed with hot water. The
precipitate was finally washed several times with
50% ethanol and was dried at 100-120° C to
constant weight., It has been found that copper
can be quantitatively determined in the pH range
3:0-10-0 although the precipitation starts at pH
2:0. The convers:on factor {(metal/metal complex)
15 0-1267.

Study of Interference.—By suitable adjstment of
pH, excess of the following cations (five to ten
times) could be tolerated : Fe (1I), Fe (111) B:i (111,
Sb (I11), As (1I) (at pH 3:0); Nt ), Co (1D,
Zn (II), Cd (11), Mo (VI), Hg (1I), Mn (11},
Mg (II), W (VI1), UO, (II) (ai pH 4-0). About
10-100 times of molar excess of several anions
could be tolerated at pH 4-0 (PO 3, CI, Br,
I, F-, B,O,=, SO,~, S:0, and tartrate.

Determination of Copper in Allovs—A known
amount of the alloy (brass. aluminium-bronze,
manganese-bronze) was dissolved in conc. HNO,.
The excess of acid was evaporated. ‘The stannic
oxide was removed by filtration. Copper  was
determined in the filtrate at pH 3-0, as deseribed
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earlier, The other ions did not mterfere. It has
been found that the percentage of copper obtained
in different alloys using this method agrees with
the reported values within experimental errors.
Determination of Nickel.—It has been found that
HDCAO can precipitate (green) nickel gquantita-
ttvely in about 100 m! solution contaimng B8 mg
nickel ion n the pH range 5-0-9-0 using acetic
acid and ammonia buffer for adjusting the pH.
The experimental procedure for the precipitation of

nickel was the same as described in the case of
copper. The conversion factor is 0-1182.
Study of Interference—~Wherever possible, the

interfering ions have been masked with suitable
masking agents, e.g., Fe (III), Sb (I11), Bt (II1} by
tartaric acid (1 gm). In some cases, the inter-
ference has been removed by changing the pH of
the mixed solution, e.g., cations like Zr (II),
Mn (II) (at pH 5-5); Cd (1I), UO, (II), Mg (1),
Mo (VI), W (VI), Hg (II) (at pH 6-0); Fe (IIlI),
Sb (I11), Bi(IIlI), As{Il) (at pH 7-5) {(from
5-10 times excess) and sufficiently large excess of
anions like PO,*, CI-, Br~, I7, F~, SO, S:0;:",
B,O:= and tartrate (at pH 6-0).

Determination of nickel 1in
amount of the alioy (alumimium-bronze, high
tensile brass and comn) was dissolved in conc.
HNO, and the tin removed as SnO,. The copper
in the filtrate was first determined at pH 3-0 and
the nickel was then estimated by raising the pH
ot the filtrate to 8-0.

Deternunation of Cobalt.—HDCAQ has also
been found to precipitate (orange) cobailt quantita-
tively. The pH of cobalt solution about 100 ml
containing 9 mg of cobalt was adjusted to 8-9 using
acetate-borax buffer. The experimental procedure
for the precipitation of cobalt was the same as
described in the case of copper. The precipitate
was washed with hot water and finally with 258°%
alcohol. The conversion factor was 0-1186,

Study of Interference.—The cations Zn (II),
Mn (IT), Mg (1), Cd dI)}), As (1D, Mo (VD).
W (VI) (five to seven times) and excess of the
antons Cl7, Br-, I, §0,”, §:;0,” and tartrate do
not interfere 1n the determination of cobalt at pH 7:5.

From the solution, contamning both copper and
cobalt, the copper was precipitated as described
carher at pH 3:0 and from the filtrate cobalt was
precipitated by the addition of more reagent and
adjusting pH 1o 7-§.

Accuracy of the estimation~~Copper, nickel
(3-30mg) could be estimated with an accusacy
of + 0-3% while in the case of cobalt (10-50 mg)
the percentage error was =+ 0-47.. At lower con-
centrations of the metals (3-Smg) the percenlage
crror was about §9% higher,

alfoys.—A known
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The composition of the complexes as determined
above amd also by using modified continuous varia-
tron method® is §: 2.
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ZIRCONIUM (IV) COMPLEXES WiTH MULTIDENTATE SCHIFF BASES

N. S. BIRADAR, (Miss) A, L. LOCKER anNp V. H. KULKARNI
Depariment of Chenustry, Karnalak University, Dharwar 580003, India

INTRODUCTION
N the previous papers we showed that zirconium

exhibits c¢oordmation numbers five and eight
when complexed with bidentate and tetradentate
Schiff bases!*3., Macarovici ef al.t have demon-
strated that zirconium forms complexes of coordina-
tion number six with Schiff bases derived from
benzidine. There i1s not much information on the
zirconium (1V) complexes with multidentate Schifl
basest 9,

In this paper we report the synthesis and spectral
study of a few zirconium (IV) complexes with
multidentate Schiff bases shown below,

=\
O . 1V X sNH Hﬂ‘@

v XK= 8
EXPERIMENTAL

sulphide was prepared by the known methodb.
Schiff bases were prepared by Biradar's method?.

Zirconyl chloride in methanol was treated with
a shght excess of Schiff base in the same solvent.
This mixture was refluxed for 2-3 hours on water
bath. The complex separated out was filtered and
washed free from the reagent with methanol, then
with ether and dried in vacuum. The complexes
were analysed (or zirconium, nitrogen and chloride
contents?,

ResuLts AND DISCUSSION

It s evident from the elemental analysis [Table 1)
that these bases form the complexes of 1 :1 stoi-
chiometry,

infrared Specira—Infrared spectra of the Schiff
bases and complexes in Nujol mulls have been
taken with a Perkin Elmer 137 B spectrometer. The
strong band in the region 1618-1613 cm-™1 attri-
butable to the C=N stretching 1s found in the
tegion 1640-1626cm™1 in these zirconium (IV)
complexes. The shift towards higher frequency
indicates  c¢oordination through the azomethine
mtrogen.

The broad weak band in the region 2800-
2700 cm™t  due to the intramolecular hydrogen
bonded OH is not observed in the complexes and
the band due to the phenolic C-O i the region
12801270 cm™  is  found around 1300 cm™2.
These observations show that the hydroxy groups
of the base are imnvolved in the bond formation.
Analogous observations have been made by
Kovacic?? in copper (II) Schiff base complexes and
Marvel et af 9.

It has been established that when a compound
contains M=0. the infrared spectrum shows a
narrow intense band in the region 1100-800 cm-1

Zirconyl chlonide wused for preparing the com- whereas a broad intense band in the corresponding
plexes was of Fluka make. p, p’-Diaminodiphenyl region indicates the presence of a polymeric M-O-M



