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Materials and Methods :Jaxdl &k g3 gall.2

Materials used : 4asiiwall i gall. 1.2
s Aglle 55085l Candl 3n el 8 Lealadind 5 A AiLesl) o) gl muen
(1-2) sl b e LS gl ki

) adl A deddial) dpiliassl) 3 gall 11-2:0 522

CaCary

Emprical Molar mass
Chemicals Source Purity
formula g\mol
el Sl Sl a8 56 Cl1,.4H,0 201.9 BDH 99%
Gl o S8 orcl,.6H,0 266.35 BDH 99%
el el 2,58 1 MnCl,.4H20 197.84 BDH 99%
s 5 suel) paala HCI 36.46 BDH | 35-38%
ponsall 2S5 08 | NaOH 39.99 GCC 99%
ALS ) ot} I s 18.02 + 44.05n
Jf OAOH
L n

Apparatus of used ; 4asiicall 3 ¢aY) 2.2

A gall )5 i ardig ¢ Lasdl ALl Sartorius, AZ — 214 & 5 sosbans () 33a -1
Adle A8y 5 o ladll (8 deadfiall Gluall 400 S))
a2ty ¢Liil) Sl pH — meter, 7110, Inolab g 55 tcaeall Allall (Wl Slea -2

Sllaall dpcaalall A1l sl
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) & eabiall 3 55 4 el il
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g5 CoCly .4H, O Sl SGI by <I) oy ) o e (10 3.4249 gm 335

OaSis 1L G g 51 sl i 28 (30U Ll 5 By 43000 (a1 S 3
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2 slhad) dsidall Jilaall juaaid Jglaall 138 axiin Aodall an VG0 slally anal)
gl () 5lE alaily e il ) b

:(1000mg/L) Mn™* L Suiaial) o sl Jslae juasi 3.3.2
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Summary:

This study included using of hydrogel beads to remove(Co** ,Cr* and
Mn*?) ions from aqueous solutions .Atomic absorption spectroscopy was
used for determining ions concentrations in aqueous solutions after
adsorbing them on the surface of the hydrogel beads.

The study include the factors affecting the adsorption by batch method
which are temperature[ 5 -25°C],pH [1-7.5], number of hydrogel beads[1-
5],concentration of ions [50-350 mg/L] ,and the time of equilibrium [1-
48hr].

The results showed an increase in the temperature with increase the
percentage of adsorption i.e adsorption process is endothermic, the best
adsorption was obtained at the acidic [PH= 6.5].0On other hand ,the highest
adsorption was obtained for one hydrogel bead. The optimal concentration
for three ions was (300 mg/L) the best equilibrium time was (24hr),the
maximum adsorption capacity for(Co*™ ,Cr*,and Mn*?) ions were (112.5,
123.13,130.62 mg/g) respectively.

The results obtained was used for the study of adsorption in different
temperature range calculated the thermodynamic values of adsorption ,we
found that the enthalpy change values (AH)was positive (111.25,118.65,
126.90 kJ mol) for ions (Co™ ,Cr®and Mn*®) respectively that is
adsorption is endothermic ,while values (AG) negative pointer to the
adsorption is spontaneous ,of the values (AS) was positive (400.24,
425.177,453.52  J/imol K) for ions (Co™ ,Cr®,and Mn*?) respectively
because ions adsorbed is in continuous motion more than the surface in
the solution.

The study included the application of isotherms (Freundlich ,Langmuir,
Dubinin and Temkin) models. The data for the adsorption for ions ,the
results of the study gave liner correlation coefficients and high correlation
coefficients to Langmuir isotherm (0.999).1t adsorption kinetics study of
the applications of the pseudo —first- order for Largergreen and apply the
conditions of pseudo-second —order ,the results of the study gave a high
correlation coefficients pseudo —first- order .
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