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ABSTRACT

At one hand uranium is an element of consideradd@rological importance. In nuclear power plantanium is
used as fuel. Other than this, uranium has no figant commercial use. On the other hand uraniumighly toxic
and radioactive heavy metal that mainly originattem nuclear-related activities and causes sigaific
environmental and public health problems by itssprece in terrestrial and aquatic ecosystems. Thede5 billion
tons of uranium in seawater, which can solve glayargy crisis by acting as long lasting fuel fdoraic power
plants. Concentration of uranium in seawater is @pgmately 2.8-3.3 mg /min the ionic form of uranyl
tricarbonate ions (UQ(CQOs)5"). In the recent past much attention has been jraithe direction of recovering
uranium from nonconventional sources such as codlratural waters (0.1-10 mg ymespecially from seawater.
The recovery of uranium from contaminated waterflobded mines (0.1-15 mg U/°yalso presents a very
important environmental problem to be solved. Ie tecent past use of hydrogels or hydrophilic dioked
polymers or copolymers as adsorbents for the remofairanium from sea water, coal, various efflierand
natural waters for both environment management e as to be used as fuel in nuclear plants ham&edously
increased. The aim of this article is to review tise of polymeric supports those have been repantesanium
enrichment and removal. The technical feasibilify various low-cost polymeric adsorbents for uranghs
enrichment and removal from various sources has begewed.

Key words: adsorption; hydrogel; polymeric support; uranniwmgnyl ion.

INTRODUCTION

Natural uranium occurs in minor amounts in many aod rock types. Besides this, uranium accumulaisoa
normal geological process. Widespread occurringgammely granites and sedimentary rocks, are owsmon
hosts for uranium accumulations. Uranium also hésgh mobility in natural water. When ground wapasses
through uranium-containing rocks, the uranium sgés dissolved in water, especially under oxidizedditions.
Uranium occurs in ground water mainly in areas Wrdce dominated by basement rocks, especially ayitgs. In
addition to this uranium originates from nucledated activities, especially nuclear power plams goses a
serious threat for environment and public healtlitbypresence in terrestrial and aquatic ecosysfés Uranium
exists mainly as the uranyl tricarbonate ion Ji00D;);"] in seawater where its concentration is approxétya.8—
3.3 mg /ni. Seawater contains about 0.55 M NaCl and 2.5 nddrbbnate ion and its pH is 7.8 to 8.2 [4]. Uranium
concentration in waste streams is too low for agita@l treatment and too high to allow its disckaigfo the
environment [5]. The possibility of coexisting Y Pb(ll) and Cd(ll) ions in various industrial wastand sea
water has great probability, and therefore thd&cie removal is necessary [6].

For last many years, a variety of methods have lbeed in enrichment and wastewater treatment psese3hese
methods include chemical precipitation, coagulgtiorembrane extraction, ion exchange, complexindyesd
extraction and adsorption. All these methods hhe& bwn advantages and disadvantages in applicati®olvent
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extraction, adsorption and ion-exchange technichese been extensively used for enrichment, separatnd
removal of some metal ions including uranyl ionsL[[{.

Adsorption/sorption by using water insoluble crodstd polymers or copolymers is one of the mostehid
investigated and researched techniques. This tgelninvolves direct adsorption of the heavy metaisiinto
macroporous polymeric supports. Many studies hagenbreported on the use of hydrogels or hydrophilic
crosslinked polymers as adsorbents for the remofvhkavy metals, for removal of toxic and radioaetelements
from various effluents, for metal preconcentratifum,metal enrichment and for environmental sangplalysis from
aqueous solutions [12-18].

Crosslinked polymeric hydrogels are extensivelyngeused as potential adsorbing materials for ragowod
uranium ions from seawater, waste water, indus&ffluents and nuclear power plant wastes. Hydogek
crosslinked hydrophilic polymers those act as sugpor meta ions including uranyl ions either lynplexation
with metal ions, by acting as ion exchange resimyoacting as selective adsorbents. These polgntigands are
specifically tailor-synthesized for better seleityivand efficiency. Due to a number of advantagesoeiated with
these hydrogels, they have attracted considerabdatian for the removal of uranyl ions from seasvadnd
wastewater in recent years. The most remarkablaradges associated with the hydrogels include gedéctive
nature, reusability, high efficiency, low cost, tease of handling, eco friendly nature, easy abditla and easy
syntheses.

For the separation and enrichment of uranyl ioasiety of polymeric supports with diverse chelatgrgups have
been developed [19-22]. In the design of chelantymers with substantial stability for the seleetremoval or
recovery of uranyl ions, many criteria are impottarhere are a large number of factors which afépetcific and
fast complexation of the uranyl ions as well as rigsability of the chelating polymeric supporthieTdesign of
effective host molecules for uranyl ion is conndcteith the economic importance of selective extomctof

uranium from seawater [23-26].

Most of the polymeric supports involve carboxylaf2g,28], EDTA analogues [29-30] phenols [Zhhidoximes
[32] and 3-ketones [3&hinodiacetate, phosphoric acid, amine, dithiocaraiee and oxime as chelating groups [34-
36]. Diethyl ester of vinyl phosphoric acid anddic acid and crosslinked copolymers of some ratpolymers
have also been used for the adsorption of someyhmatals ions [37-40]. Besides this, amidoxime \ives of
copolymeric hydrogels prepared from acrylonitritedadivinyl benzene has been used in the recoveryrarfium
from seawater [41-44].

In this review an attempt has been made to cov@esacent developments and advances in the fietdrobval,
separation and enrichment of uranium using polymsupports from both technology as well as envirental
management view point. Different methods for thentsgsis of polymeric supports and methods for the
enrichment/separation of uranyl ions are also dised in detail.

SYNTHESES OF POLYMERIC SUPPORTS AND TECHNIQUES FOR URANYL ION
UPTAKE/SORPTION

Many reports regarding syntheses of polymeric suppfor uranyl ion uptake and methods/techniquesufanyl
ion uptake are available in literature. Most widelsed polymeric supports are hydrogels containimgdaxime,
carboxyl, hydroxyl, amide, nitrile, ester, anhydsichmine, sulphonic acid, pyrrolidone and imidazpieups. Most
of these hydrogels are prepared by free radicaynpefization reactions involving persulphate (amrooni
persulphate or potassium persulphate) initiator agtthylene glycoldimethacrylate (EGDMA) or N,N-
methylenebisacrylamide (MBAAmM) as crosslinking agemMost commonly used method for uranyl ion upteke
spectrophotometry involving UV-visible spectrophoiter using sodium salicylate as complexing agenthe
present review, syntheses of some hydrogels anchoa®ftechniques for uranyl ion uptake using these
hydrogels/polymeric supports are discussed.

Amidoximated Poly(N,N-dipropionitrile acrylamide)

Amidoximated poly(N,N-dipropionitrile acrylamidep¢ly(DPAAmM)] containing double amidoxime groups per
repeating unit was synthesized first by reaction3@-iminodipropionitrile and acryloyl chloride tget N,N-
dipropionitrile acrylamide (DPAAmM) monomer. The noonmer was polymerized by free radical polymerization
reaction using azobisisobutyronitril&IBN) as the initiator to get poly (DPAAmM) and thegnthesized polymer
was reacted with hydroxylamine to obtain a polyemmtaining two amidoxime groups per repeating unit.

Uranyl ion uptake by using amidoximated poly(DPAAmgs carried out in batch mode from 100 ppb stahdar
solutions at pH 5 and 25 at 30 min, 1 h, 3 h, 6 h, 12 h and 24 h timerirdls. Metal ion concentrations remaining
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in the solution after every adsorption stage westemhined by using Hewlett Packard 4500 series diivkly
Coupled Plasma analyser (ICP). Similarly, adsorptié uranyl ions from seawater was evaluated iwfibrough
mode by circulating seawater upward through thedarimated poly(DPAAmM) loaded column at a flowrafe6o
mL/min at 25C. Afterl hour, 1 day and 1 week contact time, ddsorbent was taken out from the column and
immersed in 1 MHCI to elute the adsorbed uranysickmounts of adsorbed uranyl ions from elutedtsmhs were
determined by ICP [45].

Amidoximated Poly(N-vinyl 2-pyrrolidone/acrylonite) Hydrogel

Amidoximation of hydrogels prepared from N-vinylpfrolidone (VP) and acrylonitrile (AN) was carriedt by
Sahineret al VP and AN mixtures in different mole ratios (AN?Y0.67:1.00,1.00:1.00, 1.50:1.00, and 2.00:1.00)
placed in PVC straws of 3mm diameter were irradiste air at room temperature in °®8Co Gammacell 220
irradiator at a fixed dose rate of 0.45 kGy/h. BMlyinyl 2-pyrrolidone/acrylonitrile) copolymeric yidrogels
obtained in long cylindrical shapes were cut intecps of 4-5 mm in length, swollen in agueous nmdand
reacted with 0.05M hydroxylamine hydrochloride s (1:1 in NHOH.HCI: NaOH) at various temperatures to
convert —CN groups to —C=N-OH (amidoxime) groupgti@um amidoximation conditions were determined by
following the uranyl ion adsorption capacity of gamidoximated copolymers (g Ut¥g dry resin) as a function of
amidoximation reaction parameters [46].

Amidoximated Poly(N,N-dipropionitrile acrylamide)

Particulate and fibrous adsorbents with enricheitlaxime groups were synthesized by using a novehoneer
N,N-dipropionitrile acrylamide (DPAAm). DPAAmM monomewxas first synthesized by the reaction of 3,3-
iminodipropionitrile and acryloyl chloride. The gel(DPAAmM) was synthesized from this monomer befradical
polymerization by using AIBN as the initiator at °@ with a conversion efficiency of 77%. The polymer
synthesized was reacted with hydroxylamine to cdntee nitrile groups into amidoxime groups and 99%
conversion was reached.

Uranyl ion adsorption capacities of amidoximatedly@PAAmM) were determined from different initial
concentrations (100-1500 ppm) by a batch procepprokimately 0.05 g dry amidoximated poly(DPAAmM)sva
placed into 40 mL metal ion solution buffered at pHn a vial agitated magnetically at moderate rfoma
sufficient time. To determine the amount of metads adsorbed onto amidoximated poly(DPAAm), urdopl
concentrations remaining in the solutions were rdgiteed by using Philips 8710 UV-Vis spectrophotoendiy
using sodium salicylate as complexing agent [47].

Amidoximated Polyethylene glycol-Acrylonitrile IPNs

A new polymeric adsorbent bearing both hydroptglioups and amidoxime groups for chelating with yraons
has been developed. Synthesis of this adsorbeolvies two steps. The first step is synthesis ofdPM dissolving
polyethylene glycol (PEG, 35,000) in AN and themdiiating this solution by #Co-gamma irradiator with 5.0 kGy
h™ dose rate. These IPNs were immersed into dimébihylamide (DMF) for 48 h and then into deionizedavdor

24 h, and finally drying at 4C€ to constant mass. The -CN) groups of the IPN®whanged into an amidoxime
group by reacting with hydroxylamine solution amalar ratio of NHOH/CN =1.25 in aqueous media at three
different temperatures, 30, 40, andGQfor 3—4 days.

The absorption of uranyl ions was performed witlPlalips 8715 model PU UV-vis spectrophotometerhat t
wavelength 430 nm using YUMNO,),.6H,O solution in a concentration range of 100-500 ppking sodium
salicylate as a complexing agent [48].

Acrylamide—Maleic acid Hydrogels

Acrylamide—maleic acid (AAm-MA) hydrogels were pagged by taking 1 g AAm and 20, 40, 60, and 80 mg iMA
1 mL of pure water at different compositions (AAmANhole ratios: 98.8: 1.2, 97.6:2.4, 96.5:3.5, 95.8}. These
solutions were irradiated in PVC straws 3 mm inntBéer in a Gammacel 220-type irradiator at differdoses
between 0.45 and 18.00 kGy, followed by Soxhletastion with water as a solvent to remove uncroksi
polymer and/or residual monomers.

Adsorption of UQ*? ions from uranyl acetate solution at time intesvahs determined with Philips a 8715 UV-vis
spectrophotometer taking sodium salicylate as gptexing agent, giving an absorption maximum at 480[49].

Poly(2-hydroxyethyl methacrylate/itaconic acid) Hydels

Poly(2-hydroxyethyl methacrylate/itaconic acid) HEMAV/IA)] hydrogels were prepared and used for ytaon
uptake in the presence of lead and cadmium iongedigs solutions of monomers were prepared in paterin
different compositions. These monomer solutionsewsradiated in poly(vinyl chloride) straws 4 mmdiameter
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by 2.8 kGy in air at the ambient temperature inXayFB80 Isslodovateji irradiator at a fixed dose rat8.86 kGy h
1

The second part of this study explored the uptdké@y>* ions by hydrogels. To increase the capacity obUJ@n

uptake while preparing HEMA-IA solutions, 26.9viruranyl nitrate solutions was used instead of puatery
remaining preparation being the same. TheU®ns held by the crosslinked hydrogels were desbihto 0.M

NaOH for 30 days (until approximately 100% of thranyl ions desorbed), and these prestructured kgtsovere
dried for further use.

The UQ* ion uptake of hydrogels prepared in distilled wated prestructured with uranyl nitrate solutiorsrev
investigated in the presence of lead and cadmiurs. iBor this purpose, approximately 0.04 g of éspke of dry
P(HEMA/IA) hydrogel was immersed in a 20.0-mL sauatin the concentration range of 1.85-1880 (pH =
5.54) and allowed to stand for 4 days. The eqiiiliorconcentrations of U&' in the solution was determined with
a differential pulse polarographic technique [50].

Poly(N-vinyl 2-pyrrolidone-g-citric acid) Hydrogels

Poly(N-vinyl 2-pyrrolidoneg-citric acid) hydrogels with varying compositionere prepared from ternary mixtures
of N-vinyl 2-pyrrolidone—citric acid—water. Aqueous stibns of N-vinyl 2-pyrrolidone and citric acid were
prepared in 1 mL of pure water in different comgtioss. These solutions were irradiated in the P#&vss of 4
mm diameter to 25 kGy in air at an ambient tempeeain a PX-g-30 Isslodovateji irradiator at a tix@ose rate of
3.87 kGy . The hydrogels, obtained in long cylindrical shepeere cut into pieces of 4-5mm length. The
uncrosslinked polymer and ungrafted citric acidewermoved from the gels by extraction with distillgater.

Uranyl ions adsorption was studied by spectrophetdm measurements using a Jenway 5105 UV-vis
spectrophotometer with sodium salicylate as coniptergent and distilled water as refrence. Hydregelparated
from aqueous solutions of uranyl ions were left 3odays in distilled water at 25°C to investigdie tlesorption
[51].

Poly(2-hydroxyethyl methacrylate/maleic acid) Hydyels

Poly(2-hydroxyethyl methacrylate/maleic acid) hygkts were prepared by using 2-hydroxyethyl metHatzy
maleic acid and water. Agueous solutions of monsmeere prepared in 1 mL of pure water in different
compositions (HEMA/MA molar ratios). These solutiowere placed in PVC straws, 4 mm in diameter aacew
irradiated by 2.8 kGy in air in a PX-g-30 Isslodtjairradiator at a fixed dose rate of 3.36 kGyfThe hydrogels,
obtained in long cylindrical shapes, were cut ipiieces 3—4 mm long and were extracted with watdrdaied to a
constant weight. The uncrosslinked polymer andactesl MA were removed from the gels by extractidgta 0.1

M HCI solution.

Uranyl adsorption by hydrogel was determined viffedéntial pulse polarography, using L®Os), . 6H0
solution (pH = 1-7) in a concentration range of Gppm [52].

Poly(N-vinyl 2-pyrrolidone-g-tartaric acid) Hydrogls

Poly(N-vinyl 2-pyrrolidoneg-tartaric acid) (PVRy-TA) hydrogels with varying compositions were pregghin the
form of rods from ternary mixtures &f-vinyl 2-pyrrolidone/tartaric acid/water. Aqueousligions of VP and TA
were prepared in 1.0 mL of water at different cosiflons (VP/TA mole ratios of 98.4/1.6, 97.6/2.4.83.2. The
solutions were irradiated in PVC straws (4-mm ditarjeto 25 kGy in air in a PX-g-30 Isslodovatejiaidiator at a
fixed dose rate of 3.87 kGy/h. The hydrogels wergjected to Soxhlet extraction with water to removgrafted
TA and residual monomer from the gel.

The absorption of uranyl ions was performed witleaway 5105 UV visible spectrophotometer using®iQy), .
6H,O solution (pH = 4) in a concentration range of B3 ppm and sodium salicylate (10% w/w) with an
absorption maximum at 466 nm wavelength as a cexnmd agent against [53].

Poly(2-hydroxyethyl methacrylate—methacryloylamidogmic acid) Beads

In orderto obtain high uranium adsorption capacity, Poly{2iroxyethyl methacrylate—methacryloylamidoglutamic
acid) [p(HEMA-MAGA)] beads were synthesised in tvgeps. First step involves the synthesis of 2-
methacryloylamidoglutamic acid by reacting 5.0 glefilutamic acid and 0.2 g of hydroquinone in 100 oh
dichloromethane solution. This solution was cootldvn to 6C. Then, 13.0 g triethylamine was added to the
solution and 4.0 ml of methacryloyl chloride wasuped slowly into this solution under nitrogen atilosre. This
solution was stirred magnetically at room tempearafar 2 h. At the end of this chemical reactiomigu, unreacted
methacryloyl chloride was extracted with 10% NaQHe aqueous phase was evaporated in a rotary extapand
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residue (i.e., MAGA) was dissolved in ethanol. he tsecond step HEMA and MAGA were copolymerized in
suspension by using benzoyl peroxide and poly(\vahgbhol) as the initiator and the stabilizer, etjvely whereas
toluene and ethylene glycoldimethacacrylate weeel @s diluents and crosslinker respectively.

Adsorption of UQ* from aqueous solutions was investigated in batgieements. Effects of US" concentration
and pH of the medium on the adsorption rate andagpwere studied. The polymer beads (100 mg) wéreed

with a uranium nitrate salt solution at room tenapere for 2 h. Elution of U@" was studied in 0.1 M NaHGO
solution [54].

Acrylamide/Sodium acrylate Hydrogels

Chemically crosslinked acrylamide/sodium acrylatbydrogels were prepared by free radical crosslipkin
copolymerization of acrylamide with an anionic comomer sodium acrylate (10—80 mg sodium acrylategpam
of acrylamide) and a multifunctional crosslinker BX8A. 1 g acrylamide was dissolved in 1 mL aquecaisit®ons
containing 0 or 10 mg, (or 20, 30, 40, 50, 60, atj 80 mg) sodium acrylate. 0.25 mL of 1% EGDMAuson
was added to this aqueous solution followed by tamdiof 0.20 mL of APS (5 g/dL water) and 0.25 rof
N,N,N',N'-tetramethylethylenediamine (TEMED) (1 fdL water) were added to the solution. The soltiorere
placed in PVC straws of 3-mm diameter for polymetitm. Polymerization and crosslinking took 1 tgelation of
CASA hydrogels. However, for all hydrogel systemsyaiting period of 24 h has good gelation.

Sorption of uranyl ions was studied by spectropimgtisic measurements using Shimadzu UV 1601 modeMigv
spectrophotometer with uranyl acetate solutionsodium salicylate as complexing agent [55].

Polyethylene glycol /Methacrylic acid Hydrogels

Hydrogels based on polyethylene glycol (PEG) anthamylic acid (MAAc) were obtained byinitiated radiation
copolymerization in the presence of EGDMA as a siosker. A mixture of water and ethanol (50:50.96) was
used as the reaction medium. In order to preventtimplexation between MAAc and PEG the copolynation
was performed at pH 7.0 where the MAAc is in iodiztate. Prepared solutions were irradiated’6o-Gamma
cell 220B in PVC tubes with diameter 4 mm. Aftenthesis the hydrogels were repeatedly washed hiletis
water for 2 weeks.

The absorption of uranyl ions was performed witllalips 8715 model PU UV-vis spectrophotometerhat t
wavelength 430 nm using YMIO3), . 6H,0 solution in a concentration range of 100-500 pgmd sodium
salicylate as a complexing agent [56].

Poly(1-vinyl imidazole-co-acrylic acid) and Poly{dnylmidazole-co-2-acrylamido-2-methyl-1-propanefaric
acid) Hydrogels

Crosslinked poly(1-vinyl imidazolee-acrylic acid) and crosslinked poly(1-vinylmidazae-2-acrylamido-2-
methyl-1-propanesulfonic acid) were synthesizeddulcal polymerization by Rivast al. Synthesis of crosslinked
poly(1-vinyl imidazoleeo-acrylic acid) was carried out by mixing 0.03 mol72L) of 1-vinyl imidazole, 0.03 mol
(2.5 mL) of acrylic acid, 2.0 mol % of MBAAmM as adlinker, and 1.0 mol % of ammonium persulfatenamtor.
Similarly, crosslinked poly(1-vinylmidazoles-2-acrylamido- 2-methyl-1-propanesulfonic acid) wgathesized by
mixing 0.016 mol (1.44 mL) of 1-vinyl imidazole,016 mol (3.4 g) of 2-acrylamido-2-methyl-1-propaulésnic
acid, 0.00064 mol (2.0 mol %) df,N-methylene-bisacrylamide, and 0.00032 mol (1.0 &gl of ammonium
persulfate. Both the reaction mixtures were kepdemmitrogen at 70°C for 24 h. The resins wereerfltl and
washed with abundant water and dried up to constaight.

Batch metal uptake experiments were performed usiagdard metal salt Cu(NJ@ and UQ(CH;COO), at pH
range 1-5. The capacities for Cu(ll) and £fQunder noncompetitive and competitive conditionsengetermined
as a function of pH. To obtain the maximum adsorptiapacity for the metal ions, 50 mL of an aquesmlstion, 1
g/L, was shaken with 0.1 g of the resin for 1 R&EC. The mixture in the flask was filtered andstved with water,
and the filtered solution was transferred into Bbcated flask. The process was repeated threestithe volume
was made up to 250 mL, and then the metal ion w#srichined by colorimetry by atomic absorption speoetry
[57].

Poly(hydroxamic acid) Hydrogels

Saraydinet al. reported the use of poly(hydroxamic acid) for wtaon uptake. In the first step of synthesis, an
aqueous solution of acrylamide and MBAAmM or EGDMAS5:5 in mole ratio in 0.4 mol water) with 0.01 ol
ammonium persulphate and 2.5 mmole TEMED were miadl placed in PVC straws of 4 mm diameter at 4°C.
Poly(AAm) hydrogel was formed after 20 min of réan. After 24 h the hydrogel rods were cut inteqas 3-4
mm length. For preparation of acid form of poly(hyxamic acid), a solution of hydroxylamine hydramiidie (3 M,
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100 mL) was added to 20 g crosslinked poly(AAmM)3@® mL distilled water. The resulting mixture wasred for
2 hours at ambient temperature. To prepare theisodalt of of poly(hydroxamic acid), a solutionNdOH (7.5 M
50 mL) was added to 20 g acid-form of poly(hydroi@atid) in 300 mL distilled water and stirred 4 h.

For the study of the binding kinetics of uranyl $orspectrophotometric measurements were carriedusinog a
Hitachi model UV-Vis spectrophotometer by usingnyflanitrate or uranyl acetate solutions and sodaaticylate
as a complexing agent at a wavelength of 327 nrh [58

Polyethylene/Acrylonitrile, Polyethylene/Acrylic atAdsorbents

The polyethylene (PE) adsorbents were preparedragdiation-induced grafting of acrylonitrile (ANacrylic acid
(AAc), and the mixture of AN/AAc onto PE film, arn/ subsequent amidoximation of cyano groups of pAly
graft chains. The PE film was irradiated fpyay from Co-60 source (Co-60 Gamma-ray IrradidR®¥79) under
atmospheric pressure and ambient temperaturesthandimmediately the irradiated PE film was grafteith a
monomer. The unreacted monomer and homopolymees gfafting were removed with DMF using Soxhlet
apparatus, and then methanol. AN-grafted PE filmaioked by grafting copolymerization was dried ivacuum
oven at 66C for 7 h.

The amount of Ug? absorbed onto the PE adsorbent was determine@myHirst, the initial molar concentration
of UO," was set at 100 mg per liter (100 ppm). After, ytaon was adsored by PE adsorbent for 24 h, the PE
adsorbent (0.20£0.24 g) was taken out of the smyind then the concentration of the remainedisalwas [59].

Poly(AAm-co-AAc) and poly(AAm-co-MAAc) Hydrogels

We reported the synthesis and characterizatiomwofcopolymeric hydrogels based on AAc and MAAc withm

for use in the removal and sorption of the uraoykifrom saline conditions. In a novel research,pae hydrogels
were synthesized by polymerizing AAm separatelyhwéiquimolar amount of AAc and MAAc using APS as
initiator and EGDMA) as crosslinker to get croskéid bifunctional hydrogels namely poly(AAm-co-AAc)
hydrogel and poly(AAm-co-MAAC) respectively.

The hydrogels are bifunctional and have both aram®acid functional groups. Uranyl ion uptake wasestigated
on Cary 300 UV-Spectrophotometer. Known weighthef tiried hydrogel was subjected to swell in theitsmh of
desired concentration of uranyl nitrate (0.002808, 0.01, 0.02, 0.03, 0.04 and 0.05 m mol/L) iffedent
concentrations of sodium chloride solution (1%, 266 3%) and 0.1 M sodium carbonate solution. Thirdgels
were immersed in 50 ml solution of uranyl nitrate flifferent time intervals (1h, 2h and 4h) at figéferrent
temperatures i.e. 26, 30°C, 35C, 40C and 48C. The rejected filtrate of each solution was spscopically
analyzed on Cary 300 UV-vis Spectrophotometer ateorption maxima 215 nm [60].

CONCLUSION

From the foregone discussion, it is evident thathim recent past much attention has been paideimitiection of
recovering uranium from sea water, coal and natwedérs. The recovery of uranium from contaminateder of
flooded mines is also a very important environmieptablem to be solved. Presently, many researchigy are
engaged in the enrichment and separation of uianglfor both environment management as well dstased as
fuel in nuclear plants. In the recent past useyofrtgels or copolymers as adsorbents for the rehwfvaranium
from sea water, coal, various effluents, and natweders has tremendously increased. A varietyyafrtgels and
copolymers have been designed for this purpose naady methods for separation of uranyl ions havenbee
developed. Most of such hydrogels/copolymers inecdmidoxime, carboxyl, amide, nitrile, amine antpkanic
acid groups. Most of these hydrogels are prepayefide radical polymerization reactions involvingrsulphate
initiator and suitable crosslinkers. Most commounsged method for determination of equilibrium concations of
UO,*" ions is UV-visible spectrophotometery. In someesalCP and differential pulse polarographic techeijare
also used for this purpose. Although many reseasch@&e been working in the field of enrichment aagdaration
of uranium/uranyl ions for last four to five decadbut yet a lot has to be done in this field.
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