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with total sulphur analysis using volumetric Carius

method and with Kjeldahl total nitrogen determina:
tion.

The blank which a~counts for the excess reagent to
note the end point is about 0-1 ml for 30 ml titration
solution. A convenient method to confirm the end
point involves the addition of about 0-2 g of poras-
sium iodide to the titrated solution and to note the
relatively dark colour of iodine. Morcover, the icten-
sity of iodine colour may be taken as a rough measure
of the extent of over-titration. The titration should then
be repeated by adding first all bue 1 ml less of the
previously required titrant and then dropwise with
noting the colour of solution after each addition,

Large amounts (10 moles of substan-e added to
each, mole of sulphur ¢ontaining amizo acid) of scrine,
glycine and alantne do not interfere but tryptophan

interferes severely even when present in  small
arnounts.
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INTERACTION OF Li* AND NI+ WITH
ELECTRON DONOR MOLECULES

INTERACTION of alkali and alkaline earth metal cations
with electron donor molecules  like cthers,  ketones
and amides has been receatly investigated in order to
understand the narure of jon solvationl3, Thus, studics
of electronic spectra and moleular orbital calcularions
have shown that the binding of alkali mowal jons with
such oxygen dopor molerules vary in the order 11 2>
Na+ > K+, We considered it intefesting  to  sce
whether Li“binds to sulphur donors a5 well Anocher

aspect of interest was to examine the binding of N1I,*

Leiters to the Editor

83

to electron donot molecules. Such metal-ligand inter-
a:tion studies are of relevance to biologyt.

TABLE I
CNDOJ2 ecloulztions on cemplexes of Lit with ox)gon
cnd sulphur donors

e

T eyl

1:1 Complex —

r,A Evea #, D r, A | SRS u,D
mol™1 mol™?

H.X 2-36 46 7-9 2-40 53 39
H.CX 2-30 8BS 9.5 245 56 T-4
H,NHCX 2:30 116 9-5 240 79 12-3
CNDO/2 calculations were first made on the
interacion  of Li  with a few sulphur donor
molecules. The results show that Lic  binds
quite  strongly to  sulphur donor  molecules
similar to oxygen donor molecules (Table I), On

binding, the charge on the sulphur atom decreasss,
a companied by a decrease in the positive charge on
Lt . In order to verify this conclusion from MO cal-
culitions, we examined the electropic spectra of a few
com>ounds like ethylenetrithiocarbonate and thio-
formamide in presence of LiCl and found that the
band due to the #—7* transition of the C == S grodp
is blue-shifted on bindirg with Li . This indicates
that Li  binds to the lone pair orbitatl of the C = §
group. We then recorded the electronic spectrum of
N, N-dimethylthioformamide {(DMTE) in methanol
with different concentrations of LiCl, The results
shown in Fig. 1 clearly indicate blue-shift of the

.
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FiG. 1. Cffece of Lit on the wer®* and 1 =* baads
of DMTF in CH.,0OH solotton. Molari'y of LiCl is (a)
0:-0, (&) 2:0 and (&) 4-0. Concentration of DMTF
1S 3 X 100N and & X 102N for w—r* an]n-n*
bands respectively.

n-r* bind aad red-shite ot the band of the
C= S group, More inveresting 15 the occurrence of
isosbesti s poings In the #-72* zad #~r* bands around
$48 and 2G4 nm respectively,
suggest the evstence
thicanide molecule.

N ®

The isosbestic point
of equilibria  Involvinyg the
The nuture  of  the selvation



34

cquibbua wuuld be similar to that described by Rao
and coworherst.

CNDO/2 calculatons on the interaction of NH;* to
ceceron Jonor molecules show the presence of defi-
nite 1nteraction, although somewhat weaker than with
Lit. Flectronit spectra of benzamide  pecorded with
different concentrations of NH,Cl in aqueous solution

indicate increasing  ped-shifts of the #m—%*  band
at 225 nm and occurrence of an  isospestic
point around 232 am. The jnceraction is, how-

ever. much weaker than with Lit. It appears that the
vend tor interaction of cations with electron donot
molecules 15, L1t > Nat > K+ o NH *. An attempt
was made to study the interaction of ammonium 10n
in non-polar solvents. For this purpose, we studied
the interaction of retraheptyl ammonium  bromide
with cyclopentanone in methanol employing the
n—m* band of the lacter, Here again, there was some
interaction, although very weak.

The present resules establish  that Lit binds o
sulphur donors and that NH'Y, also binds to electron
donors. The latter result is-consistent with the known
coordinating ability of NH,* 10056,

The author is thankful to Professor C. N. R. Rao
for suggesting the problem and guidance.
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EXTRACTION PHOTOMETRIC STUDY OF
MANGANESE(ID) AS SALICYLALDOXIMATE
COMPLEX INTO #-BUTANOL

DETERMINATION of small amounts of manganese has
become important in view of its  use as an alloying
element 1n maay steels. Solvent extraction has proved
very useful for the concentration and separation ot
manganese | from other merals,
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G. Gorbach e al'  reported that manganese([[)
yields a brown complex with the oxime which could
be extracted into chioroform. Ingwar Dahl® jnvesti-
gated the extraction of manganese with  solution of
salicylaldoxime in benzene.! The present communica.
tion describes the results  obtained  in the solvens
extraction of manganese as its oxime with »-butano),
Butanol offets special advantages since

‘ the excract
can be directly analysed polarographically.

Recommended Proceduyre

The extractions were carried out by shaking 10 m]
of n-butanol with 10 ml of aqueous solution contain-
1ng the oxime, the ammonia-ammorium chloride bufler
(bH 9-2) and the metal ion {103 M) for about 10
mioutes, The jonic strength of the aqueous phase was
kept constant by adding sodium perchlorate solution
(1-0M). Quantitative extraaction, as evidenced by the
absence of polarographic wave for manganese in the
aqueous phase, could be achieved withia five minutes
ot shaking., The organic layer was separated and
dried over anhydrous sodium sulphate and absorbance
measurements were made, with ELICO SPECTROCOL
model CL-23 (India). The extraction procedure was
repeated with the aqueous solution devoid of the
metal fon and the organic phase thus obrained is used
as the solvent blank. Mecal ion in the absence of the
oxime gave no colour reaction. Polarography of this
solution indicated no formation of Mn(IIl) in the
alkaline buffer used in the studies.

Results |

The maximum absorbance was observed ar 420 om.
Hence the studies were carried out at this wave-
length. The opumum pH for the extraction is found
to be 9:2. A 10-fold excess ot the reagent {(oxime>
is necessary for the rapid development of the colour.
It is established from the Colemn’s? plot that only
a single species is  extracted into #-butanol. The
composition of the complex (1 : 1), obtaincd by
Job'st method, is confirmed by log-log plot method.
Beer’s law is obeyed upto a maximum concentration
of 16 ppm. The molar absorptivity and the Sandell®
sensitivity are 3140415 litres mole2 cm~?and G G175
prgem™2 respectively., The standard deviation is 0-005.
The stability constant of the complex calculated from
the ddata obtained for Job's method is 23 X 109,

Za(ll) and Ni(II) do not interfere, more than
2-fold excess of Fe(Ill) interferes in the determination
of manganese.

The authors are thankful to thé Director, Autona
mous Post-Graduate Centre, Anaataput, for providing
necessary facilities. One of the authors (P. B. 8. R.) 15

thankful to the U.G.C. for the award of Teacher



