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NOTES

neutral ligand produces stronger electrical field
around the Cu(ll) ion, duri~ the formation of
[Cu(dipy)(H20)2]2+. The distorted octahedron
[Cu(H20s) ]2+gets somwhat more strongly distorted
towards square planar structure by the coordination
of dipyridyl, thus creatinr;- the right [eometry for
coordination of secondary ligand and resulting in

increase in the value of K:l~:~k{ref. 11).
The higher value of K~ldi~~lLcompared with

KM(o.phen). f N' (II) I b dM(o-phen)L III case 0 1 comp exes may e ue
to the bigger size of o-phenanthroline molecule which
offers increased steric hindrance. Besides, the metal
ligand n-interaction is less in [Ni(o-phen)]2+ and
hence its tendency to bind with the secondary ligand
will be less than that of [Ni(dipy)]2+.

Thus the behaviour of present ligands is similar
to that rep)rtei for other bidentate ligands8• If
the ligand was tridentate, a lowering in the value
of Kg~tL.wou:1dhave been observed, in the case of
Cu(II) mixe:i ligand complex, dipyridyl already
occupies two positions on the equatorial plane. The
tridentate ligand with a double bond cannot occupy
two positions in the equatorial and one in the axial
direction12,13. The tridentate ligand can occu'PY
one position in the equatorial and two in the axial
direction forming trigonal bypyramidal structure.
Due to Jahn-Tel1or effect in Cu(Il) complexes, the
ligand will be put to strain in occupying two axial
positions14• The strain would cause Kg~:~.L to
decrease considerably as compared with K~~.L'
However, Kg~:~.Lis nearly equal to Kg~.L' Hence
it can be conclude:i that the OH group does not
get coordinate:l and the Schiff base behaves as a
bidentate ligand.

Thanks are due to Prof. K. N. Trivedi, Head,
Department of Chemistry, M.S. University of Baroda,
Baroda 2, for providin; necessary laboratory facilities
and to the UGC for providing iunior research
fellowship to one of the authors (U.D.).
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2-Methylo1-4-tert-butylpbenol (2M4TBP) forms 1: 3
(metal: 1i~and) complex with Fe(III) at pH4, sbowin~
maximum absorbance at 600nm. The complex obeys
Beer's law in the range 1·0x 10-'-1'0 x 10-sM.

WITH a view to developing a suitable analyticaltechnique for the estimation of reactants in
p.henol-formaldehyde reaction, the complex forma
tron of phenol/phenolmethylol with Fe (Ill) was
investigated by Dakshinamurthy and Santappa1
and Dejong et al.s. The present note deals with the
spectrophotometric method of estimating 4-te,rt
butyluhenol (4TBP) /2-methylol+tert-butylphenol
(2M4THP). A probable structure is proposed for
the 2-methy;lol-4o·tert-butylphenol-Fe(III) complex.

/FeJ3,

erod:2

I'"
~

C[CH3]3I

Stock solutions (0'2M) of 2-methylol-4-tert-butyl
phenol (2M4TBP)3 and 2,6-dimethylol-4-ten-butyl
phenol (2, 6M4TBP) were prepared both in 50 and
80% dioxane-water. Suitable dilution of the stock
solution with the same solvent system gave solution
of lower concentration. Dioxane (AR, BDH) was
purified using the procedure described by Baliah
and Chandrasekharan4•

Ferric chloride solution was prepared by dissolving
hydrate:i ferric chloride (AR, BDH) in sufficient
water and hydrochloric acid (AR, BDH) to make
up exactly Nf2 solution. The exact normality of
the solution was determined by titrating ferric
content by the usual iodometric method.

Preparation of 2-methyLol-4-t~rt-JutyLphenoL-Fe (III)
comPLex - To 30 ml of 2-methylol-4-tert-butylphenol
were added 10 ml of ferric chloride of equal concen
tration. The resultant solution was green in colour.
It was then made up to 50 ml for optical density
measurements employing 50 and 80% dioxane-water
as blank.

The method of Vosburgh and Cooper' was
employed to determine the nature of the complexes.
Mixtures containing 1:1, 1:2 and 1:3 mole ratios
of Fe(IlI) to 2M4oTBPwere prepared. Absorbance
measurements were carried out between 400 and
700 nm. All the mixtures showed maximum ab
sorbance at 600 nm, thus indicating the formation
of a single complex. All the subsequent measure
ments were therefore carried out at 600 nm.
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The complex was found to give constant maximum
absor ance in the pH range 3·5+5. Therefore
:PH 4 as selected £ or all further studies and it was
maint ined using 41 ml of MIS acetic acid and 9
ml of MIS sodium acetate.

The composition of the complex was determined
using ole ratio method6, keeping [Fe3+J = 2·0 X 10-3
.M an varying 4TBP/2M4TBP conoentrations in
the r nge O'5-S'Ox H)-3M. There was a rapid
increa e in the absorbance at 600 nm up to [Fe3+]f

[2M4T P] ratio 1:3 and ther,eafter it became
consta t thereby indicating a 1:3 stoichiometry
of the complex. The above results were supported
by th method of continuous variation7•8•

A Ii ear relationship was observed between con
centra ion and optical density over the range
I,Oxl -4 to 1·0xl0-2M at 600 nm.

The uppression of colour formation with increase
in dio ane content (50 to SO% dioxane-water) indi
eat-ed at the eomplex might be a non-electrolyte.
The fo mation of coloured complexes were noticed
only i the case of 2M4TBP where formation of
chelat rings are possible and 4-methylol-2,6-ditert
but yIp enol did not form coloured complex with
Fe(III). Evidence for the ionization of only one
hydrog n of phenolic hydroxyl group obviously,
Was pr vided by the potentiometric titrations. All
these bservations can be explained by assigning
structu e (I) to 2-methylol-4-tert-butylphenol-Fe(III)
comple .

We are thankful to Dr V. V. Ramanujam,
Profess r of Inorganic Chemistry, A.C. College of
Techno ogy, University of Madras, for his valuable
suggest ons.
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Comp.lexometric Determination of Co(II),
Ni(lI) & Cu(II) Using 1-(2-Amino-3-b.yrl'roxy
4-pyridylazo)-, 1-(2,3-dihydroxy-4-pyridylazo)

& 1-(5-Ghloro-4-pyridylazo-2,2-diol)-4
sulphonic Acids
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1-(2-Amino-3-hydroxy-4-pyridylazo)- (AHP-4S), 1
(2,3-dihydroxy-4-pyridylazo)-(DHP-4S) and 1(5-chloro
4-pyridylazo-2,3-diol)-(CPD-4S)-4-sulphonic acids have
been employed as visual indicators for the complexo
metric determination of Co(II), Ni(II) and Cu(II) at
27°. There is a fairly wide pH range available for the
determination of each metal ion. Effect of diverse
ions has been studied and the accuracy and sensitivity
of the method is comparable with the other complexo
metric methods known for Co(II), Ni(II) and Cu(II).

IN continuation of our earlier ",ork1•2, themefulressof the title indicators for the complexcmetric
titration of Co(II), Ni(II) aId Cu(II) has been
studied and the results are reported ir this note.

Star.dard solutions of Co(II), Ni(II) ar.d Cu(II)
werr-e prepared by dissolvirg requi~jte amount of
analytical grade CoS04.7H20, (NH,)2S04.NiS04.6H20
and CuSO,.5H20 respectively in acidulated doubly
distilled water ard standardized by the usual
gravimetric and volumetric methods. Stardard
EDTA solution was prepared by dissolvirg the
appropriate quantity of its disodium salt (BDH,
AR) in doubly distilled water and was used as such
in the present study.

Solutions (0'25%. w/v) of the dyes, viz. 1
(2-amin 0-3- hydroxy-4-pyridylazo )-4-sulphonic aci d
(AHP-4S), 1- (2, 3-dihydroxy-4-pyridylazo )4-sulphonic
acid (DHP-4S), 1-(5-chloro-4-pyridylazo-2,3-diol)-4
sulphonic acid (CPD-4S) were prepared as described
earlier1.

Sodium acetate/acetic acid buffers were prepared
by mixing 0·2M sodium acetate and 0·2N acetic
acid in different proportior.s. KHaPO,/NaOH
buffers were prepared by mixing 0·2N KH2P04 and
0·2N NaOH in different ratios. NH4CI/NH,OH
buffer of pH 10·0 was prepared by adding 57 ml

I

Varitles
I

Colour cfnge at

the en point

Useful p -range

Buffer

I

Temp. rtge (0C)
Std dev.
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TABLE 1 - OPTIMUMCONDITIONSFOR TITRATIONS

Co(II) titrations Ni(II) titrationsCu(II) titrations

AHP-4S

DHP-4SCPD-4SAHP-4SDHP-4SCPD-4SAHP-4SDHP-4SCPD-4S

Red to

MagentaMagentaRed toMagentaMagentaMagentaMagentaMagenta
orange

to orange to orangeorangeto orangeto orangeto orange to orangeto orange

7'0-9'8

8'0-10'08'0-10'94'5-7'07,0-10,06'2-10,03,9-10·99,0-10,59·0-10'5

KH,PO./ NH,CI/

KH2PO,/KH,PO./NH.CI/NH.CI/CH3COONa! NH.CI!NH,CI!
NaOH

NH.OHNaOHNaOHNH,OHNH,OHCH3COOHNH.OHNH,OH
(PH 8·0)

(PH 9'5)(PH 10'5)(PH 6'2(PH 9·5)(PH 9'5)(PH 5·0)(PH 10·0)(PH to·O)

10-60°

5-80·10-80°20-80 °25-80°20-80°5-80°20-80°20-80°

0·0103

0'01360·00940·0100'0100,00830,0040'0070·0083

III I II




