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HU3BAJIOK

Jopnanorcka Bepa, Tome [I. (1984): Vmorpeba ma jeBaTur
S-100 3a opeojyBame na BanamuyM (V) on >xeneso (III) npu ompeneny-
Balb€ Ha BaHaIuvM BO Boaara oj HojpaHcko edepo TI'on. 30. dapm. daxk.,
Ckonje

Onuirana e MeTola 3a ONpedeflyBarbe Ha COAPJ’KHHATA Ha BaHAIH-
VMOT BO esepckarta Boga oa JojpaHckoro e3depo. Op 5 aurpu Boma Ba-
HaguyMoT Oellle KOMpPEUUTHpaH W KOHUeHTpUpaH co kene3zo (III) xwp-
pokcun. OpnenyBamero Ha BaHAAHYMOT O JKeIe30To Oellle u3BeaeHO
CO CMJIHO Kucena KarjoHcka cmouna Jleeatur S-100. Kako cpexnctBo 3a
enyupamwe Oeure yrnorpeder 0.6°/0 H:0: Banamuymor Oellle onpeneneH
CLIEKTPOPOTOMETPHCKH NpH 550 nm Kako XejlaTeH KOMIUIEKC CO 8-XHIapo-
KCHXHHOJIHH pacTBOpeH Bo xiopodopmMm. KonmuuuHara Ha BaHATUYMOT BO
e3epckara Boja o JajpaHCKOTO e3epo ce OBHXKH on 3.4 no 2.5 mg/l
LITO € ONHCKa 110 COAp)KHHATa Ha BaHAJUYMOT BO MOPCKHTE BOIH.

ABSTRACT

Jordanovska V., Toshev D. (1984): Use of lewatit S-100 for isolation of

vanadium (V) from irin (III) in the determination of vanadium in water
samples of Doyran lake.

God. zb. Farm. fak. Skopje.
Institut of Chemistry, Faculti of Science, Skopje

A method for determination of vanadium in lake water is des-
cribed. Iron (III) hydroxide for coprecipitation and concentration of va-
nadium from water samples was used. The isolation of vanadium from
iron was achieved with cation exchange Lewatit S-100 resin. Vanadium
was determined spectrophotometrically at 550 nm as complexe with
8-hydroxyquinoline in chloroform. The quantities of vanadium in water
samples from Dojransko ezero in Yugoslavia were found to be between
3.4 and 2.5 ug/dm’. The water samples were taken in october of 1977.
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Methods for determination of p.p.m. and sub-p.p.m quantities of
vanadium in naturally occuring waters are based on spectrophoto-
metry'—", atomic-absorption spectrometry” * # emission spectrosco-
py" B, x-ray fluorescence ' and neutron activitation analysis'”. The ma-
jority of these techniques can be applied only after preliminary isolation

of vanadium.

The preconcentration methods available include: coprecipitation
of vanadium with iron (III) hydroxide? * 7 ¥ (with subsequent removal
of iron by chloroform extraction of iron oxinate* > 7 or by cation-exc-
hange?); liquid-liquid extractions of chelates of vanadium with 5,7-di-
chloro-8-hydroxyquinoline in butyl acetate’, cupferron in isobutyl met-
hyl ketone®, diethyldithiocarbamate in chloroform®, ammonium tetra-
methylene dithiocarbamate in isobutyl methyl ketone'® and 4-/2-pyri-
dylazo/-resorcional/PAR/ in chloroform®; and methods based on the
adsorption of vanadium on either cation? * 7 or anion! exchange resins.
With catalytic methods®™" it is not necessery to preconcentrate vanadi-
um, but molybdenum interferes strongly.

The present paper presents the results of determination of vana-
dium in lake water by means of spectrophotometric method. This met-
hod includes: coprecipitation of vanadium with iron (III) hydroxide? ca-
tion-exchange isolation of quinquevalent vanadium with Lewatit S-100
resin and spectrophotometric determination of vanadium as oxinate in
chloroform at 550 nm®.

EXPERIMENTAL

Apparatus:

The absorbance measurements were made on a Beckman Model DU
Spectrophotometer in l-cm cells.

pH values were obtained on a Ionalyser Orion Research Model 407 A.
Solutions and Reagents:

Cation-exchange resin. The strongly acidic cation-exchange resin Lewa-
tit S-100 hydrogen-form was used. The resin was conditioned in the
usual way and 1l-cm diameter ion-exchange columns were filled to a &
cm depth.

Standard vanadium solution (100 mg V/1). Dissolve 0.2296 g of A. R.
ammonium metavanadate in water and dilute to 1 1. A working standa-
rd solution containing 10 mgV/1 was prepared.

2%/o 8-hydroxyquinoline as chelating reagent in 1:9 acetic acid.

5%0 malonic acid in water.

Ethyl alcohol-free chloroform?.

PROCEDURE

Coprecipitation of vanadium with iron (III) hydroxide. To 5 1 lake
water sample add 5 g sodium chloride, 20 ml 2 mol/l HCl and 5 ml
iron (III) chloride. After adjusting the pH value to 5-7 with 2 mol/l
ammonia the solution is left for three days. The precipitate is filtered
off, washed with 0.5%0 water solution of ammonium nitrate and dissolved
in 20 ml of 2 mol/1 HC] and diluted to 400 ml with water.
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[on-exchange separation. The above solution (400 ml) is passed
‘hrough a columm of hydrogen-form Lewatit S-100 cation-exchange
resin at a flow rate of about 50 ml/h. Wash the resin with 0.1 mol/!
HCL. Vanadium is eluted with 40 ml 0.6%0 H:0:. Determination of vana-
dium. To the vanadium eluate (in silicate basen) add four drops of con-
centrate perchloric acid. Heat on a steam bath to distroy hydrogen per-
oxide and its complex with vanadium (V). Then heat on a electrical pla-
te untill white fumes appear. The residue is dissolved in 2.5 ml 2 mol/l
H:SO¢4, transfer it in a 50 ml separatory funnel with minimal quantities
of water, add 1 ml malonic acid solution, then one drop of methylo-
range indicator-solution and 4 mol/]l solution of sodium acetate to a
change of color. Add 2 ml of 8-hydroxyquinoline solution, extract with
5> ml of CHCI: after a 3 minute intensive shaking. Mesure the absorpti-
on at 550 nm against blank and determine the concentration of vanadi-
um by means of a standard curve (prepared in exactly the same way as
the samples).

RESULTSES AND DISCUSEBION

To determine the conditions of absorption of vanadium on Lewa-
tit S-100 the concentration of HCIl in vanadium solution was varried.
The results are given in Table 1.

TABLE 1

Effect of concentration of hydrochloric acid on the absorption of
10 g of vanadium on cation-exchange resin Lewatit S-100.

CHCI’ mol/1 A550 nm’ lglo/I pgV/5mICHCIs %/
1. 0.054 0.116 9.0 90
2. 0.081 0.124 9.6 96
3. 0.108 0.131 10.0 100
4, 0.135 1l 9.4 94
2. 0.162 0.116 9.0 90
6. 0.189 0.106 8.1 81

The results in Table 1 are in agreement with those known in
literature for other strongly acidic cation exchange resins®.

To determine the quantity of 0.6°/0 H20: for elution of vanadium
from the resin different volumes of this solution were used. The results
are given in Table 2.

TABLE 2

A dependence of the elution of 20 pg vanadium from Lewatit
S-100 of quantities of 0.6%0 H:O:.

ml 0.6%0 H:0: ugV %o
1. 20 17.40 87.0
2. 30 19.28 96.4
3. 40 20.00 100.0
4. 50 20.00 100.0
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It can be noticed from the Table 2 that the quantity of 40 ml
of 0.6% H:0:2 is enough for quantitative isolation of vanadium.

To determine the elution of vanadium fromn Lewatit S-100 with
0.6%0 H20: in the presence of about thousand fold quantity of iron (III)
different quantities of vanadium (V) were taken. The results are given
in Table 3.

TABLE 3

Elution of vanadium with 0.6%0 H20: from Lewatit S-100 in the
presence of 50 mg of iron (III).

ugVv
added found difference in %o
1. 48 - 10.10 1.00
2. 20 19.90 0.50
3. 30 30.05 0.16
4. 40 40.20 0.50

Iron (III) does not interfere in thousand fold dquantity in deter-
mination of vanadium because it is not elute with 0.6%0 H:0:.

The depandance of extraction of vanadium (V) with chloroform on
concentration of 8-hydroxyquinoline was also determined. The results
are given in Table 4.

TABLE 4

Depandance of extraction of 10(I) and 20 (II) pgV with 5 ml
CHCIs from the concentration of 8-hydroxyquinoline.

C(8-hydroxyquinol.) pgV found
ml (mol/1) I i i

1. 0.2 (0.55x10—) 8.1 17.5
2. 0.4 (1.1x107) 9.4 17.8
3. 0.8 (2.2x10—) 10.0 18.9
4. 1.2 (3.3x107) 10.0 19.6
5. 1.6 (4.4x107) 10.0 20.0

As can be seen from Table 4 2 ml/5. 5x10— moles) of 8-hydroxy-
quioline is enough for quantitative determination of vanadium (V) up
to 20pg.

The quantities of vanadium in lake water from Doyran lake
(South part of Yugoslavia) were determined. The water samples from
both surface of the lake and from 5 m-depth were taken. The samples
were filtered off before analysing. The results are given in Table 5.
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TABLE 5

The contents of vanadium in water samples from Doyran Lake

area pngV/1 water
surface dm-depth
1. Star Dojran 2.800 3.400
2. R'to 2.800 2.840
3. Efem 2.600 2.400
4. Donevo 2.880 2.720
2. Kaldrma 2.800 2.500
6. Nov Dojran 2.880 3.100

The resuits presented in Table 5 show that the vanadium conte-

nts in Doyran Lake water varry between 3.4 pgV/l and 2.5 pgV/l. The-
se values are similar with that found in sea water.
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