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STUDIES REGARDING THE SORPTION OF NITROSO R-SALT
ON AMBERLITE IRA 402 RESIN

Part I1

OLGA MITOSERIU *, EUGEN RADULESCU, VALENTIN NEDEFF ™,
CONSTANTIN STANCIU, GHEORGHE CANTEMIR

* “DUNAREA DE JOS" UNIVERSITY OF GALATI - GALATI
** UNIVERSITY OF BACAU- BACAU

Abstract: The paper presents some peculiar aspects of ion exchange behaviour for a
strongly basic anion exchange and sulphonic chelating agent. A chelating resin was
prepared from AMBERLITE IRA 402 (CI') - a common strongly basic anion- exchanger,
by treatment with Nitroso R-Salt (NRS).The sorption of NRS on resin and some properties
of NRS ~[RA 402 chelating resin have been studied.Some parameters of ion-exchange
emﬂihiumaﬂndhﬁhﬂioumcfﬁdmkemmmx . uptake

percentage R (% ) and apparent Gibbs free energy change ( AG ) have been calculated.
strongly base anion exchanger,chelating sorbents, fon exchange capacity, ion-

Keywords:
exchange isotherm, distribution coefficient, ion-cxchange constant, apparent Gibbs free
energy, uptake percentage, Nitroso R-salt.

Thus,several chelate forming reagents: thoron [10], sulfosalicylic acid [11], chromazurol S [12], eriochrome
black T [13], Nitroso R-salt [15], acid 8-hydroxyquinoline-S-sulfonic acid [14], Ferron (7-iodo-8-

hydroxyquinoline-5-sulfonic acid) [1,20], Alizarin red S [6,16] ,chromotropic acid [6] , zincon [17] , SPADNS
[18] ;sulfonated azo-dyes [19] have been immobilized on anionic resins,
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In this paper we have presented a chelating resin prepared by the modification of a common anion exchange
resin with Nitroso R-salt.The interaction between Amberlite IRA 402 (CI') anionit and NRS as a function of
chelating reagent concentration, phases contact time, and hydrodynamical regim have been studied.

2. EXPERIMENTAL

Prior to usethe resin was backwashed and rinsed with water as reported ] .The resin was
wndhuiedhymﬂvemmmmm{mmmlmwmlofmin)deMHCl(ﬂOml
solution/100 ml of resin) to remove organic and inorganic impurities and then was rinsed with demincralized
water till CT elimination, and air-dried at constant weight (96 hours). Moisture content was 48.90 %,

The exchange capacity of the AMBERLITE IRA 402 resin was determined by converting a known amount of
resin to the chloride form with an excess of 4 M HCI solution. After washing the resin thoroughly with
demineralized water, chloride jons were eluted with 1 M NaNO; solution and determined by titration with a
standard silver nitrate solution. The exchange capacity for anions was found to be 2.90 meg/dry resin (chloride
form) .The exchange capacity for the anion-exchange resin loaded with NRS was 1.70 mmole NRS/g of resin .
When reaching saturation, the NRS-resin becomes brown. Chelating sorbent exhibits a good stability in acid
medium (HCI). The NRS was partially eluted from resin even with 0.1-1 M HCL At treatement with 0.3 M HCI
solution, the released amount of NRS is not exceed 15%,

2.3. Methods and analysis
23.1 andwwﬂbmﬂmmqfﬂm

Using Microsoft Excel, the plot of absorbance at A me VS. concentration of nitroso R-salt for a series of
standard solutions of known concentration (in the range 0...50 mg/l) generates a straight line according to
Lambert-Beer Low : A = 0.0073¢ ~ 0.0021 (R*= 0.9999).

2.3.2. lon-exchange isotherm. Effect of hvdrodynamical regim.

FProcedure a (batch method-static regim with intermittent stirring ). A 1.0000 g portions of air-dried anion-
exchange resin in chloride form were swollen and equilibrated with 100 ml of NRS solutions at different
concentrations in a 500-m| glass-stoppered flask. Then, the mixtures were stirred intermittently and set aside for
24 h. After such treatment, the loaded resin beds were filiered off on a fritted-glass funnel, washed with
demineralized water and the solution was collected in a 1000-ml volumetric flask. An appropriate volume of the
filtrate was used for the determination of the amount of NRS by measurement of absorbance at 420 nm.
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Procedure b (batch method-static regim with continuous stirring ). A 1.0000 g of air-dried anion-exchange resin
in chloride form were equilibrated with 500 ml of NRS solutions at different concentrations (2-107... 1.25:10
M) in a 500-ml glass-stoppered flask. Then, the mixtures were stirred for 2 h by a magnetic stirrer . The loaded
resin beds were filtered off on a fritted-glass funnel, washed with demineralized water and the solution was
collected in a 1000-ml volumetric flask. The amount of NRS was determined by spectrophotometrically
measurement at 420 nm

2.3.3 . Effect of time at different initial concentrations on the sorption of NRS on Amberlite IRA 402(CT,

3. RESULTS AND DISCUSSION
The ion-exchange isotherm was obtained according to:
q,=v[c“-c') (m
m

where q, is the exchange capacity of NRS (at equilibrium or at time 1) , in mmoles/g ; C, and C, are the initial
and equilibrium phase concentration of chelating reagent, respectively, in mmoles/ml ; v is the volum of aqueous
solution, in ml, and m is the weight of air-dried resin used, in g . The ion-exchange isotherms for sorption NRS
on Amberlite IRA 402(CI) resin were constructed using batch method,

3.1, Effect of time and hydrodynamical regim for sorption of NRS on Amberlite IRA 402(Cl ")

Preliminary runs showed that the exchange reaction studied by static method with intermittent stirring was not
completed even in 24 h. -

Figure 1 shows that in case of intermittent stirring (24 hours), the time required for the resin saturation with NRS
was about 5 days but only two hours were necessary for the sorption of about half of this amount .

Figure 2 shows the efTect of the hydrodynamical regim - in casc of continuous stirring, the sorption equilibrium
ismﬁmdonbaﬂamhwofﬁmmﬂahmof!ﬂmmmy&rmcmofm
half of this amount.In both cases the sorption of the NRS reagent increases with the phases contact time .
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Fig.1. Effect of time on the sorption of NRS Fig.2.Effect of intermittent and cotinuous stirring on

Amberlite IRA 402-Cl.Batch method,intermittent the sorption of NRS on Amberlite IRA 400-
stirringzco = 139.586 mg/lim/v = 1/500;t=25°C . ClBatch method:co = 139.636 me/lm/y = 1/500;
t=25"C.
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mmﬂmmmudmwmqwuqﬁmmmmm
in fig. 3. It is obvious that the exchange capacity q increases with C, increasing .

After 2 hours, in the range of studied concentrations, 1.000 g resin reduces the initial concentration of NRS in
solution in the range 2.550-10 * - 1.399-10 * M, giving a high sorption percentage.
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Fig.3. lon-exchange isotherm of NRS on Amberlite Fig.4. Effect of initial concentrations C, on sorption
IRA 402-Cl.Batch method:m/v=1 /500 ml;stirring of NRS on Amberlite IRA  402-Cl.Batch
time, T=2h;t=25°C. method:m/v=1 g/500 ml;stirring time
T =2ht=25"C.

Pm4mum¢mqummmmmmmmm
linearly with initial concentration Cy : q (mmoles/g) = 0.4821.Cy (mol/l) + 0.0015 : R* = 1.

The curves are typical of ion-exchange and show that the resin has a higher affinity for the NRS.
nwuﬁuummmm-uwmdm-mmmm

Figure § shows that, for three concentrations, the capacity of NRS increased with the initial
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Co on sorption of NRS on Amberlite IRA 402-
Cl. Batch method; m/v=1g/500 ml;
stirring time T =2 h; 1=25°C,
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