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SORPTION OF PHENOL BY SIMPLE AND MODIFY 
2, 3-EPOXIPROPYLMETHACRYLATE-
VINYLPYRROLIDONE COPOLYMERS 

The sorption of phenol under the static and dynamic conditions onto GMA- VP-EDMA copolymers with different 
chemical compositions has been investigated. It has been established sorption of phenol rises with the amount of the 
vynilpyrrolidone in the copolymer increasing. The influence of pH and different conditions onto sorption processes 
has been explored. 
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adsorbents by solvents is more economical in 
comparison with the regeneration by same method 
of microporous adsorbents, which included mainly 
carbonaceous adsorbents. 

But also desorption from styrene-divinylbenzene 
copolymers didn't proceed quantitatively. 

The sorption of phenols by macroporous 
copolymers is affected also by diffusion in the mass 
of polymer. The diffusion coefficient depends 
preferentially on the primary particle size, which 
forms the primary structure of the porous polymer 
and on the ratio of effective diffusion coefficient and 
of the molar diffusivity of the adsórbate, which the 
function of the mean value of the slope working 
curve at different temperatures. This constant is 
independent on the adsórbate but depends on the 
physical properties of the adsorbent. 

For the sorption of phenol the macroporous 
vinylpyridine [8] copolymers and gel-like poly-
vinylacetate copolymers with silanes [9] were 
recommended. The last are exhibit a unbelievable 
high sorption of 4-chlorophenol (1033 mg/g of dry 
polymer), but it is necessary to take into a account 
that the interaction with the last copolymer proceeds 
by a different mechanism. Absorption with the 
volume swelling and volume changes of the 
copolymer hindrances the following desorption. 

The sorption of phenols were studied on 
methacrylate copolymers in the form of spherical 
beads and compared with sorption on styrene-
divinylbenzene copolymers. By using the linear free 
energy relationship the ionic mechanism of sorption 
was confirmed on the aminoderivatives of metha
crylate copolymers. 

Experimental Part 

Copolymerization 

The solution of monomers and initiator in inert 
solvent (see table 1) was deoxygenated with a flow 
of nitrogen and than degassed under the vakuum 
for 10 minutes and ultrasonic stirred. Then the 
solution was injected into the form, which consists 
from heated desks (10x10 cm) covered by a 
polypropylene foil and silicone distance packing 
(thickness 1 mm). The polymerization was provided 
at 70 °С for 9 hours. The obtained membrane was 
decanted during a week by 3 x 250 ml of ethanol, 
mixture ethanol-water (1 :1) and on the end by 
distilled water. 

Modification with ammonia 

The 2,3-epoxipropyl methacrylate — vinyl
pyrrolidone copolymers were suspended in aqueous 
ammonia (27wt.%) and heated for 3 hours at 
70 °С. Then the polymer was washed out with 
destilled water to the pH 7. Modified polymers we 
used for the further sorption measurements. 

The sorption of phenol was investigated under 
the static and dynamic conditions. 

Under the static conditions were the wet 
copolymer (0.1 g) was mixed and stirred with 5 ml 
of the buffered phenol solution of different 
concentration for 24 hours at 25 °С. The adsorbed 
amount of phenol was evaluated determined from 
the difference of phenol concentration before and 
after sorption by spectrophotometric measurement 
according to the band at 280 nm. 

Under the dynamic condition the phenol 
sorption was investigated by flow of the phenol 
solution (5 mmol/1, pH 7) by the flow rate 0.2 ml/min 
through the column or the cell with the membrane 
of diameter 2 cm and thickness 1 mm. The desorp
tion was provided by water flow at flow rate 
1 ml/min. The concentration of phenol behind the 
column was detected by the refractometer Waters 
401. From the brahe-through curves and flow rate 
values the sorption capacity was evaluate. 

Results and Discussion 

Sorption of Phenol 

Poly(N-vinylpyrrolidone) form complexes with 
phenols [10], therefore the complexis stability 
constants exhibit relatively high values we used 
macroporous polymers of vinylpyrrolidone in the 
form of particles or beads for sorption of phenols 
from water. The sorption of phenol rise (table 3) 
with the amount of the vinylpyrrolidone in the 
copolymer. The low sorption of G60 confirms our 
earlier experience. The macroporous copolymer G5 
sorb in the batch method 0.34 to 0.53 mmol phe-
nol/g. The sorption of macroporous copolymers 
derivatives under dynamic conditions was similar 
and the values are changed in the interval from 0.1 
to 0.5 mmol/g of dry polymer. 

Under the dynamic conditions (table 5) the 
highest sorption was observed with GP30—30 
copolymer. This is the copolymer with the highest 
internal specific surface area and therefore also with 
the highest amount of micropores. 
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The determined sorption isotherm (fig.) The desorbed amount of phenol in the limits of 
confirms the adsorption mechanism of sorption in experimental errors confirms that the membranes 
the case of copolymers without functional groups are fully regenerable by using pure water only, 
because of linearity of the isotherm. In the case of 
derivatives saturation occurs what shows the 
sorption according to the ionic bonds. 

Table 1 
Composition between monomeric mixture and of copolymers 

Table 2 
Pore radius of GMA- VP-EDMA Membranes and Membranes Modified with Ammonia in Dry and Swollen state 

a — in the swollen state. 
** b — in the dry state. 

Table 3 
Sorption of Phenol (mg/g) on GMA- VP-EDMA Membranes by Batch Method 

Conditions: cca 0.1 g of wet copolymer, 5ml of phenol solution 1 ml buffer, 24 hours, 25°C 

In brackets mmol of phenol sorbed/g of wett polymer. 
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Table 4 
Hydrodynamic properties of GMA-VP-EDMA Membranes 

Table 5 
Dynamic sorption capacity of GMA-VP-EDMA Membranes for phenol. 

Conditions: 5 mmol/1 Phenole, pH 7, now rate 0.2 ml/min 
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СОРБЦІЯ ФЕНОЛУ ПРОСТИМИ ТА МОДИФІКОВАНИМИ 
2,3-ЕПОКСИПРОШЛМЕТАКРИЛАТ-ВШІЛШРРОЛІДОН 

СОПОЛІМЕРАМИ 

Досліджено сорбцію фенолів в статичних та динамічних умовах на 
GMA-VP-EDMA сополімерах з різним хімічним складом. Встановлено, що со
рбція фенолу зростає зі збільшенням вмісту вінілпірролідону в складі сополіме-
ру. Було досліджено вплив рН та інших факторів на процес поглинання. 


