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Adsorption of I-phenyl-3-(2-thiazolyl) thiourea-cop
per(II) complex on polyurethane foam has been stud
ied and a new method is described for the photomet
ric determination of copper(II). The complex can be
extracted into chloroform and it 'has Amaxat465 nm.
The absorbance shows a linear relationship over the
concentration range 10-100 fig Cu(II) in 10 ml chloro
form. The molar absorptivity and sensitivity are found
to be 1.37 x 104 1 mol-1 cm-1 and 0.014 fig cm-2 of
Cu(II) for 0.001 absorbance respectively. The .method
has been successfully applied for the estimation of
micro amounts of copper(II) in alloys.

Thiaurea and its substituted derivatives have
been investigated as analytical reagents in the de
terminatian af metal iansl'2• These campaunds
react with many metal ians to. give calaur reac
tians af analytical impartance. The presence af
three caardinating groups, two. amino. and ane
thiocarbonyl in thiourea leads to. formation af
palynuclear campJ.exe~3, where amino. group acts
as a bridging unit. Diverse spectrophatametric
r~agents have been reparted far the phatametric
determinatian: af capper(II)4'7. The present note
describes a new methad based' an adsarptian af
newly synthesized capper(II)-1-phenyl-3-(2-thia
zolyl) thiaurea camplex an palyurethane faam
(cammericar 'U' faam) and subsequent d~rermina
tian af capper(II) spectraphatametrically. The,
palyurethane faam can be re-used.

The use af palyurethane faam as an adsarbent
in 'Salid-Liquid Extraction' technique as madified
by Bawen8 affers law salubility af the extractant,
easy use af large phase ratias, easy separatian af
phases and a synergistic extraction effect unlike
that in liquid-liquid extractian. The results have
been campared with the liquid-liquid extractian
technique (sensitivity 0.019 ,ugcm-2). It is evident
that the proposed methad (sensitivity 0.014 ug

cm-2) is more sensitive in comparisan to the li
quid-liquid extractian technique far spectropho
tametric determinatian af capper(II). Canditians
have been aptimised far the determinatian af
capper(II) in variaus allays.

Experimental
All chemicals used were af AR grade. A stand

ard stack salutian af capper(II) (1000 ppm) was
prepared by dissalving 1 g capper fail in aqua re
gia and the valume made upta ane litre using
daubly distilled water. Standard salutian af cap
per(II) (20 ppm) was prepared fram the stack so
lution by dilution with distilled water. A 0.2% so
lutian af the reagent, 1-phenyl-3-(2-thiazolyl) thi
aurea was prepared in ethanal. Buffer salutions af
different pH values were prepared.

A GS-5701 EC spectrophotometer and Sys
tranics digital pH meter 335 were. used for ab
sarbance and pH measurements respectively. Pal-
yuretharie foam (cammercial 'U' faam) pieces af
about 1cm3 size were taken and prepared by the
method af Haman etal.9• The faam pieces were
saaked in·1 M hydrochlaric acid far abaut 10 h
for removal of passible inarganic contaminants.
The pieces were rinsed thoroughly with distilled
water, squeezed and dried in air before use. The
palymeric praperties were faund to. remain intact
as a result af these treatments.

An aliquot (2.0 mI) of standard copper(II) solu
tion was taken in a flask. To it, 0.2% reagent solu
tian (3 mI) was added. The pH was adjusted to.
3.5 using acetate buffer solution. The volume was
made to 10 mI with distilled water. The contents
were allawed to- stand for a few minutes for com
plete develapment af calaur. Then faur foam
pieces (already prepared) were added to. it. The
flask was stoppered and shaken vigorously to en
sure complete adsarption of the complex an the
faam. The faam pieces cantaining the adsarbed
camplex were squeezed manually with a glass
plunger and then transferred to. anather beaker
where they were further squeezed out far removal
af excess af reagent, if any. The camplex was
eluted from foam by squeezing with two portions
of 5.0 mI chloroform. Traces af water were re

moved by adding anhydrous sodium sulphate and
the absarbance measured in a 1 cm cell at 465

nm against reagent blank. Calibratian curves were
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constmcted with different concentrations of cop
perlll) s<ilutions under similar conditions.

Results ~nd discussion

The (~' timum pH range for the adsorption invesl.iga.ti ns was found to be 2.0-6.5. Adsorptionof copp r(II) was quantitative when 2.0-5.5 ml of

0.2°,\, 1~henYI-3-(2-thiaZOlYI) thiourea and 3.0 ml
buffer s lution was used. Formation of complex
was co pleted within a few minutes. Two to six
preparcll foam pieces were found to be sufficient

for com~lete adsorption of the complex. The ab

sorbanC(~ spectra of the copper(II) complex \v!:'srecorde(~ over 380-640 nm. An absorbance maxi
mum at i4fiS nm was observed. The absorbance

showed ~near relationship in the range ]0-100 ,ug

of lOPPlr(II The molar absorptivity was found

to be L 7 X 104 1 mol- I em - 1 at 465 nm, The

sensitivit \vas 0.014 J.1.g cm2 of copper(II for the
mean ab~orbance of 0.001. The sample solution

containi~ 70 J.1.g of copper(lI) complex gave
mean a ~~bsorbance of 0.512 and a relative stand
ard deviation of 0.72%.

Tolcra i ce of diverse metal jons on th~ co;>
per!fl: relgent compl::x vias examined. The toler

ance lin it (in J.1.g) is given in PGrenthesis.
Co(I! 10 )). !\Ii(II)(lOO;, Bi(m)(100), Ti(IV)(100),
Ptl.n! 10lI, V(V)(100), Pb(II)(150), Fe(III)(1S()}
and ,\; n(II)(200), t'd(II)(200), Cr(III)(200),
U(VI)(20 ».

Determination of ('OPPCl{ 11) in alloys
Synthetic solutions corresponding to the com

position of some alloys of copper were prepared
and analysed for their copper content. Monel wire
and Brass sample No. 41.2 were taken for this

purpose which ha\'c (j certified composition of

Ni' 66.24, Cu: 3J.d;:. Fe: 1.18, Mn: 1.08, Mg:
O'(l93, Al . 0.093 .. Si . CUl83, C: 0.083, S: 0.0037

and Cu' 58.18, Pb. '2 S{), Zn: 38.99, Fe: 0.09,
Sn: 0.12 respectively. The amounts of copper
taken for Monel wire and Brass No. 41.2 were

50.00ug and 70.00 ,ug respectively. Five deter
minations were maclp for each alloy. The average
amount of copper found for Monel wire was
49.94 I1g with an (Tror - 0.12%.. For Brass No.

41.2 toe average amoun of copper(II) found was
70.26 jug with a pef/:cntage error of -I- 0.37%,
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