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Development of the Calcium Alginate Bead Immobilized with TiOSO,4 for the
Efficient Removal of Phosphorous
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Abstract : Phosphorous contaminated in the effluent from sewage treatment plants can cause the eutrophication in surface water
bodies. In this study, a powder of titanium oxysulfate-sulfuric acid made of ion-exchange materials was immobilized in an alginate
gel and this material was examined to evaluate its phosphorous removal efficiency. Equilibrium and kinetic studies were carried out
to quantify the adsorption capacity and time dependent removal rate of phosphorous. Adsorption isotherms and kinetic parameters
were obtained for the entrapped titanium beads with three different methods. Equilibrium data were analyzed using Langmuir adsorp-
tion isotherm model and found to be well fitted to the model. The maximum adsorption capacity for phosphorous by the titanium
bead synthesized with the solution method was 92.26 mg/g. Kinetic data followed a pseudo-second-order kinetic model. Due to
the low production cost and high adsorption capacity, the titanium bead synthesized by the solution method has a potential to be
utilized for the cost-effective removal of phosphorous from wastewater.
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Fig. 1. SEM images of three types of beads as an adsorbent

Table 1, Adsorption constants of the Langmuir isotherm for pho-

sphorous
Method Langmuir equation (S = afC g (1 + aQ))
B(mgP/g)  a(/mg) A SE
Conservative 19.50 01427 0.9667 1.3410
Sonication 38.23 02179 0.9850 1.5210
Solution 9226 0.3229 09514 43573
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Table 2, Parameters of Langmuir isotherm model for phosphorous adsorption by five different adsorbents

Parameter Titanium* Zirconium Clay Magnetic Iron oxide HFO-loaded Hybrid
bead Mesostructure” mineral™ particles'® tailings"” adsorbent ArsenX'®
a(Lmg’) 0.33 0.06 - 0.02 0.44 -
B(mgg’) 9226 5174 175 4783 8.21 178
* This study,
50 Table 3. Parameters of pseudo-second-order model for phos-
phorous removal by three different methods
. . Pseudo-second-order model
@ L Method Foorr,
%" it (mg g ) ki Qe mod )
g Conservative 16.36 0.0226 1714 0.9900
230 A
,§ Sonication 19.37 0.0054 22 42 0.9226
g e Solution 2312 0.0017 26.75 0.9394
S 201
£
2 30
o
< 10 A v ®  Conservative method
‘o O Sonication method
v TiOSO, solution method 251 [
9 ......... V v
0 : . : : . ¢ e
0 50 100 150 200 250 300 20 A = °

Equilibrium concentration (mg/L)
Fig. 2, Adsorption of phosphorous fitted to Langmuir isotherm
on three types of beads synthesized with different me-
thods,

Adsorbed concentartion (mg/g)
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