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Preparations and characteristics of the ceramic balls for heavy metals
absorption and antibacterial activities in the drinking water
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Abstract The ceramic balls impregnated with 20~40 nm sized Ag colloid were examined for heavy metals absorption and
antibacterial activities in the drinking water. The preparation conditions of ceramic ball that the porosity was excellent were
as follows: starting material: 85 wt% Ca,((PO,)¢(OH),, binder: 5 wt% PVA and 15 wt% a-Ca,(PO,),, heating temg)erature:
1000°C, duration: 3 hrs. The ceramic balls obtained under these conditions showed specific surface area of 110 m'/g, pore
size of 120 pm and porosity of 80 %. Also, as the results of a performance test on a rate of adsorbing and removing
heavy metals in the drinking water by using the AAS, heavy metals such as Zn, Mn, Fe and Cu were removed to the
extent that their content became 0.03 mg/l or lower after 1 day and they showed an excellent bactericidal activity that all
coliforms were killed after 3 hrs.
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Fig. 1. Effect of pH on zeta potential of Ag colloid synthesized
ina9x10” M AgNO; solution.
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Fig. 2. UV-VIS spectrum of Ag colloid synthesized in a 9x107 M
AgNO; solution.
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Fig. 3. TEM image of Ag colloid synthesized in a 9x10™ M
AgNO; solution.
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Fig. 4. Flow chart for the porous ceramic balls impregnated
with Ag colloid.
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Fig. 5. Photograph of the porous ceramic balls impregnated
with Ag colloid.

SHA ) 100°ColA] AxE Al 2 20~40 nme]
AA71E 7= Ag FEolzo 3AI7H

&<t dip-coating
Moz &xE A7l 3 1000°ColA 3A17F Exzlsle]
Fig: 59lxe} 22 A7o] oF 10 mmd Al2te &2 A
Z3I%ieh, 282 o] Eof thek wehEe] SEM ARE
Fig. 69 YERITE. o] AFelA] & & U= vie} 7o)
X Aete] E(Fig. 6(a))°ﬂ*1—t~ 7150 A

A e 8
"L.i». pis

Fig. 6. SEM images of the porous ceramic balls impregnated
with Ag colloid; (a) non-treated and (b) heat-treated at 1000°C
for 3 hrs.

Table 1
Properties of the porous ceramic balls impregnated with Ag
colloid

Main material Hydroxyapatite
Ball size About 10 mm
Specific surface area 110 m*/g

Mean pore size 120 um

Total porosity 80 %

Open porosity 75%

Close porosity 5%

Heavy metals absorption 0.03 mg//
Antibacterial activities 100 %
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Fig. 7. Removal rate of heave metals from the drinking water
in which the porous ceramic balls impregnated with Ag colloid
were deposited.
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Fig. 8. Removal rate of coliforms from the drinking water in
which the porous ceramic balls impregnated with Ag colloid
deposited.
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