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SHORT COMMUNICATIONS

EXTRACTIVE SPECTROPHOTOMETRIC
DETERMINATION OF TRACE AMOUNTS
OF BISMUTH WITH BENZYLDIMETHYL-
PHENYLAMMONIUM CHLORIDE
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Department of Chemisiry, Gauhatt Unaersity,
Gauhat 781 014, India.

BENZYLDIMETHYLPHENYLAMMONIUM chloride, a
quaternary ammonium salt possesses considerable
potentiality to find application as a reagent for the
determination of a number of metal 1ons when present
in trace amounts in solution. Preparation of the
compound is very simple', and its purity can be
checked up without much difficuity?. Its use for
detection of large anions, viz CrOj, S,0¢,
[Fe(CN)s ]*~,[Fe(CN)s]* ~ and I~ was reported long
before®. Jun Yoshimura and Kaoru Ueno* used
benzyldimethylphenylammonium chloride for the
spectrophotometric determination of Co?*, Fe’*,
Cu?*, and Mo>* in SCN~ solutions. The metallic
SCN™ complexes react with the reagent to give
coloured species readily extractable into chloroform.

When potassium iodide is added to a dilute sul-
phuric acid solution containing a small amount of
bismuth, a yellow to orange colouration due to the
formation of tetraiodobismuthate (II1) ion is pro-
duced. This complex ion readily forms ion-pair with
benzyldimethylphenylammonium ion in the form of
an orange precipitate which is highly soluble in 1,2-
dichloroethane. In this paper we present a method for
the extractive spectrophotometric determination of
bismuth 1on 1n micro amounts using benzyldimethyl-
phenylammonium chloride as the reagent and 1,2-
dichloroethane as the solvent for extraction.

Absorbance was measured with a Hilger Uvispek
photoelectric spectrophotometer in matched quartz
cells of 1 cm optical path.

Standard solution

The standard stock solution of bismuth was pre-
pared from bismuth (ITI) oxide (B.P.), which was 2N
with respect to sulphuric acid, and contained 10
x 107 % g of bismuth per ml. of the solution. Solutions
of lower concentrations were prepared by dilution of
the stock solution with 0.IN sulphuric acid.

Reagenis

The reagent, benzyldimethylphenylammonium
chloride was prepared by mixing equimolar amounts
of benzyl chloride and dimethyl aniline, and allowing
the mixture to stand untul crystallisation occurred. The
solid was washed with acetone, dissolved in alcohol
and recrystallised.

A 001M (0.24Y%) aqueous solution of benzyldi-
methylphenylammonium chloride and a freshly pre-
pared 5 9, aqueous solution of potassium iodide were
used as reagents. Sodium hypophosphite were added
to the solution of potassium iodide to make it 209
with respect to the hypophosphite.

Standard solutions of diverse ions were prepared
from their chloride, nitrate or sulphate; or from
sodium, potassium or ammonium salts,

Recommended procedure

An aliquot of the bismuth solution containing from
20 to 200 ug of bismuth (I1I) was made upto 5 ml. with
0.1N sulphuric acid in a separatory funnel. To this 1 ml.
of the solution of potassium iodide containing sodium
hypophosphite followed by 1 ml. of benzyldimethyl-
phenylammonium chloride solution and 5 ml. of 1,2-
dichloroethane was added. The resulting mixture was
shaken for 3 minutes and the orange coloured organic
layer was separated. Absorbance of the extract was
measured at 490 nm against the pure solvent. Amounts
of bismuth in unknown solutions were calculated from
standard calibration curve.

An aqueous solution of benzyldimethylphenyl-
ammonium chloride forms an orange precipitate with
tetraiodobismuthate (III) ion—the precipitate being
an ion-association complex of the type Q' [Bil,]",
which is completely extractable into 1,2-dichloroet-
hane. The orange coloured extract has maximum
absorption at 490 nm and obeys Beer’s law over the
concentration range of 4 to 40 ug of bismuth (1II)
per ml. The reagent blank has no absorption
at 490 nm. The complex, benzyldimethylphenylam-
monium tetraiodobismuthate (III) is stable tor two
hours.

Absorbance values were found to increase when the
acid concentration of the aqueous layer exceeded 3N,
while lowering of acidity even upto 0.02N was without
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any effect upon absorbance values. High absorbances
are mainly due to the liberation of iodine which by
virtue of being bonded to the iodide ions to give
potyiodide 1ons, usually Iy, form ion-pair with the
reagent in the form of a brown precipitate soluble in
1.2-dichloroethane. The extract has considerable ab-
sorption at 490 nm. If no reducing agent is used in the
determination, the upper limit of acidity of the
aqueous layer 1s restricted to 0.25N only.

Concentration of the potassium iodide solution has
to be maintained in between 19 and 3% in case
sodium hypophosphite is not used. Allowance upto a
concentration of 20 9¢ could be provided by employing
I ml. of a 209 solution of the hypophosphite. The
use of a 20 ; solution of sodium hypophosphite was
preferred to avoid interference due to a number of
oxidizing ions.

The effect of varying reagent concentrations on
extraction of bismuth was studied. A 0.24 9/ solution of
benzyldimethylphenylammonium chloride was prefer-
red, since concentrations below 0.15 % gave low values
of absorbance, while increased reagent concentration
produced no significant effect.

The effect of foreign ions was studied by adding
different amounts of foreign ions to 50 ug of bismuth
(IIf} and determining the bismuth following the
recommended procedure. It was found that Fe3*,
C02+: Nj2+, Cu2+, Ag+, AU3+ZH2+, Cd2+, Hg2+’
CI’3+, 1\&1_124-1l Mn”, V5+, A53+, Sb3+, M05+, WE+,
Pb**, F~, CI°, Br™, S,0%", SO%~, NO;, CNS-,
S,037, CQ10;, C,027, citrate, tar: ie and acetate
1ons even in amounts five times that of bismuth did not
interfere, and a good recovery of bismuth (within 4 %/
error in microgram level) was achieved. Equal amounts
of Pt**, Pd** and Cr®*, however, interfered.
Interference due to Cr®™ (upto a five fold excess) could
be avoided by making the aqueous layer more acidic
(eg., 2N).

The method thus proved to be simple and rapid, and
yet provided a good recovery of bismuth in trace
concentrations in presence of most of the common
tons. When compared with the existing standard
spectrophotometric method for the determination of
bismuth using potassium icdide alone, the present
method is found to be far more superior in selectivity
and accuracy. The present method will be very helpful
In estimating bismuth in trace concentrations from
or¢s and minerals when interfering ions, viz Pt** and
Pd** are absent.
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IN continuation of our studies’? on (R;M);,
[Cr{NCS)¢] or R;M[Cr(NCSyL,] type of com-
pounds, some triphenylgermanium derivatives have
been prepared and characterized. Triphenylger-
manium bromide and Ag [Cr(NCS),L,] or Ag
[Cr(NCS),L'] were prepared by reported method® =3,
Triphenylgermanium complexes were prepared ac-
cording to the following reaction -

Ph;GeBr + Ag[ Cr(NCS),L; or L] |
-+ PhyGe[Cr(NCS),L, or L]+ AgBr

L = aniline, urea, dimethylformamide, ammonia or
pyridine.
L' = 1, 10-phenanthroline or ethylenediamine,

In a typical reaction, tnphenylgermanium bromide
(5 mmol) in acetone (25 m!) was refluxed ford hrona
water bath with an acetonic suspension of the silver
complex (6 mmol) in 25 ml. The precipitated silver
bromide was rejected and the excess solvent was
distilled off from the filtrate under reduced pressure,
The treatment of the residual viscous muass with diethyl
ether followed by petroleum ether (40 60 C) yielded a
colourgd pure crystalling complex. The product was
washed with petroleum ether (40- 60 C) and dried 1n
vacuum. No further purification was needed,



