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ABSTRACT

The porous pellets were prepared from porphyry by slurry foaming method. The effect of sintering temperatures on pore structure
of porous porphyry pellets with different extension ratio (Eg) was investigated by specific surface area, water absorption and porosity,
which changed with sintering temperatures. When the sintering temperatures increased from 975°C to 1075°C, specific surface area
and water absorption of the all samples decreased. In case of the sample with an equal sintering temperature, Eg=3.0 pellets had little
influence on pore structure compared to the Eg=2.0 pellets. As a results, it was shown by SEM that facilitated formation of micro
pores at Eg=2.0 pellets shrunk increasingly after sintering process. At Egx=3.0 and sintering temperature at 1025°C, optimum
conditions of the porous porphyry porous pellets was found. Also, Escherichia coli removal efficiency of the silver-containing
porphoyry porous pellets was measured for the feasibility as a antibacterial media. The antibacterial activity of prepared silver-

containing sample was maintained above 90% for 40 days.
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Table 1. Properties and Chemical Analysis of Porphyry Powder

)0z s h3y B9 Ag BA % it vidolEAe) 2 17

Material dp (um) P (g/crn3) Sker (mZ/g) Chemical analysis (wt%)
5102 A1203 F6203 Ca0O
672 18.8 3.03 1.34
Porphyry 392 2.52 6.9
K0 MgO Na,O Ig-loss
4.11 227 2.72 0.53

Mg 8F 54, ¥ 2 AFA7 549 Sl st
A7h ] ALk W) S g

Ae A, Ak, T B EH Al
O YA o, e Sael 43 Huael sel

280wl dE2A YEisth e, of = SElrA(LS)
o} EYokNHy)o thsl, & EH Z(E. coil)d 3|
Zr 2 @50 = Aoz Ad#HA ¢ o] &3t wWukA 9]

458 FHJoRE Ul 9o *ZH OP” s B2 7]
SEE U3k o]w o] o]Fo] Hou wWukHoa Hf
Sote A ot Uuk G Zl&o] Fsto)] 2
HE7] fiolgty deiA ik

B AFdX e 5 A ged 35S e 9
WAE WIS o8ty vy "l Az
I FAE B vos AZEe A S AXA §
=H o] FHE AXA HY 7FFxd HEE Yoy
Al "ol W}, HF AT B X HIE e
A do. A 7lFTERE Foke] dxyoew Axd
WUk ohggd "o e AT QS v n
stow, AzE WRkY A g 2AE 2 dez
Z(Silver, AgyS @t g A AHS Esto] &

Intensity [a.u.]

20 [degree]

Fig. 1. XRD patterns of porphyry as starting material in this
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Fig. 3. Image of prepared porous porphyry pellets (a) and inter-connected pore (b).

Table 2. BET Surface Area and Water Absorption (W,) of Sintered Porous Pellet from Porphyry Rock

Temperature (°C)

E 975 1000 1025 1050 1075
R

20 Sper (m'/g) 1.5 10.5 6.5 52 32

W, (%) 1182 104.2 97.5 77.6 43.1

10 Sger (M7/g) 13.7 12.4 10.8 9.6 4.8

W, (%) 194.5 187.0 157.8 151.8 96.6
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Fig. 6. Pore size distribution of sintered porous materials at
1025°C (Ex=2.0 and Ez=3.0).
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Fig. 7. SEM photographs of sintered porous porphyry pellets at Ez=2.0 ((a) 975°C, (b) 1000°C, (¢) 1025°C, (d) 1050°C, and (e)
1075°C).
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Fig. 8. SEM-EDX photographs of silver-containing porous porphyry pellets.
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