Current Science, June 20, 1981, Vol. 50, No. 12

531

Therefore an electronic separation of 37C cm? atiri-
buted to the ground state 2/\ of the NiF meolecule
is justificd.
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BIACETYL MONOXIME (BAM) has been reported as a
photometric reagent for palladium?, rhenium?, molyb-
denum3, cobalt!, copper and nickel®’, Literature survey
shows that this compound has never been used as an
analytical reagent for iron. However, as early as
1926, Taylotr et al® reported that BAM forms a blue
coloured water soluble complex with iron(Il) in the
presence of dilute sodium hydroxide which can be
extracted into benzene and the colouration of the
aqueous solution was unstable and completely destroyed
on heating. In the course of our investigation we
found that sodium hydroxide concentration should be
critically maintained and it has a marked effect on the
colour, intensity and extractikility of the complex.
Thus BAM was not considered as a suitable reagent
for iron. However, we found that when sodium
hydroxide was replaced with ammonia, or methylamine
in the presence of ascorbic acid as an anti-oxidant,
a red coloured solution resulted whose intensity
increased with rise in temperature. This iron complex
could not be extracted into benzene. In this paper
the characteristics and properties of iron(Il)-BAM
complex in the presence of ascorbic acid in ammonia
or methylamine medium is described and a sensitive
photometric method for determining iron in micro-
gram level is proposed.

Procedure

To an aliquot of the solution containing 50 to 175 ug
(NH,)/22 to 80 ug (methyl amine) of iron(ll) was
added 2 ml of ascorbi¢ acid (01 M) followed by 2-5 ml
of BAM solution (0-1 M) and Sml of ammonia
(~7M) or 3 ml of methy! amine (40%,). The solution
was heated to 80-85° C for 5-10min, cooled and the
volume made up to 25 mil with distited water. Absor-
bance was measured at 505 nm with NH; or 510 am
with methyl amine against a reagent blank.

Results and Discussion

A pH study of the complexation of BAM with
iron(ll} showed that the red complex gives a constant
absorbance above pH 9:0 in ammonia or methyl
amine medium. Excess of the amine did not effect
the intensity of the colour.

The complexation between Iron(ll) and BAM in
ammonia or methyl amine solution is slow and takes
about 3 hours to reach equilibrium at room tempe-
rature (27 .- 1°C). The rate of the reaction can be
increased by heating, A time-temperaturs study was
made with solution containing 2-5ml of 01 M
veagent and 100 ug of iron{Il). At various time inter-
vals, the solutions were removed from the water bath,
cooled and diiuted to 25ml with water and the absor-
bance was measured from 325 to 600 nm against water
as reference. The results showed that the complex
exhibited maximum absorbance at 495-515nm with
ammonia and $10 nm with methylamine after $ min
heating at 80-85°C. The colour produced in the
reactionr was stable for more than 10 hours. These
conditions were therefore chosen for subsequent work.
Reagznt blanks prepared in a similar way did not show
any absorption at 495-515 nm.

During the complexation between BAM and iron(1l)
which requiles ammonia or m thylamine, it is prebable
that the primary siep is th~ reaction between the carbo-
nyl group of BAM and amine tesulting in the formation
of an *jimine-oxime ' compound.

Anti-oxidant

The red colour of the complex diminished in intensity
on exposure to air but was stable on adding ascorbic

acid. Scve.al anfi-oxidants were fested  (sedium
sulphite, hydroxylamine hydrochloride, hydrazine
hydrochloride, sodium nitrite and ascorbic acid).

Only ascorbic acid gave reproducible results.
Composition of the coniplex

The mole ratio method and the method of ¢¢ ntinuous
variation were vmployzd to det.rmine the composition
of th: complax, These two methods showed conelu-
sively that the complex contained on¢ atom of fron
to two molecales of th:  reagent. However, for
complete complexation § and 10 fold 2vwess of BAM
13 raquired in thy methylamine and ammoniacal media
respectively.
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TaBLE 1
Characreristics of from{ll} complexes
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(nm) (1/mol/cm) (kgicm?®) (n8/ml) {(ug/ml)
Fe(ll)-BAM (NH}) 495-513 5,050 0-011 0-0-20:0 2:0-7T 0
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Beer's law, sensitivity, optimal concentration range
are summarized in Table I. The standard deviation?
of the proposed method is 0-018 for 3 ug of iron per
ml in a series of 10 determinations.

Effect of diverse fons

Of all the diverse ions studied, the following ions
did not interfere (500 ppm) while working with 3 ppm
of iron (L 3% error) : sodium potassium, bromide,
chloride, iodide, nitrate, oxalate, pyrophosphate, sul-
phate, tartrate and fluoride. Owing to the presence
of excess ammonia or methylamine for the develop-
ment of colour, most of the common ions precipitate,
when present in high concentrations, Cobalt (10 ppm),
nickel (5 ppm), and copper (5 ppm) do not interfere.

Analytical applications

The technique was applied to the determipation of
iron in two alloy samples. Table IT summaiizes the
results. Iron was separated from interfering metal
ions by extraction with methyl isobutyl ketone (MIBK)
and benzene as proposed by Jackson and Philipss,
It was quantitatively re-extracted with 109% ascorbic
acid solution.
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THE stratigraphic sequenceé of the Bukoban System
(Late Proterozoic) in Tanzania and the Malagarasian
in Buyrundi have been subjects of debater-3. Corre-
lation of litho-units is rendered difficult because diffe-
rent units of the Bukoban are disconnectéd, and there
i$ no established stratigraphic marker. It is difficult
to distinguish the limestone members of the llagala
Dolomitic Limestone and the older Kigoners Flags.
The limestone members contain stiomatolites. A syste-
malic stedy of stratigraphically well recognized groups
of stromatolites may contribute to sulve the corre-
lation problems,

Halligan® reports stromatolites from Bukobam rocks
in north-western Tanzania, He refers them to similar
forms described by Cahen* from the Groupe de la
Lindi of Zaire which Cahen called Cryptozoon or
Collenia. Bertrand-Sarfaii® reports strvmatolites from
the Upper Precambrian of the Congo Basin and she
correlates them with forms from Mauretania, the
Haggar Massif and the Bushimai of Kasai. Guna-
tilakal mentions stromatolites in &association with



