FR873 9887 AL5A(A11E), 1027~1034, 2006
Journal of the Environmental Sciences

HZELe 0|28 &
H4718

Al

a7y giciote] M= %
He{of Ciet S8

g #

SMUgn #2638y
(20061 58 3Y H%; 20064 98 62 M)

Manufacture of Sterilizing Media with Shell Powder and It's
Application to the Filter of Water Clarifier
Choon-Hwan Shin

Department of Enviormental Engineering, Dongseo University, Busan 617-716, Korea
(Manuscript received 3 May, 2006: accepted 6 September, 2006)

Antimicrobial powder was made by exchanging silver ion on calcined oyster shell. On the purpose of application to
- water clarifier, ball-type media-mixed with antimicrobial powder and 0~30% white kaoline were made,
..The sterilization effect, pore size distribution and zeta potential was tested to indicate the condition for the media of

water clarifier.

From these tests, it was confirmed that this media have an excellent sterilization power on G and G germs. As the
concentration of the exchanged silver ion increased, the surface charge density of the anions on the surface of the media
also “increased. The surface pore size decreased with the concentration of silver ion and 20% more white kaoline ratio.

Consequently, mixing ratio of white kaoline would appear to indicate the optimun condition as media have sterilization

power.
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Fig. 2. Schematic diagram of steaming. potentiometer.
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Fig. 3. Diagram of continuous flow filter.
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3.2. Zeta potential

Zeta potentiale 7] 9% WHoZ g
Smoluchowski 218 o] &3lA Tt
T = 4mnAE /¢P (1)

U = Zeta Potential {(mV)

n = Solution Viscosity

A = Specific Conductivity

¢ = Dielectric Constant

E = Streaming Potential

P = Pressure Drop across the Bed

Zeta potential E/Pol #E3tZE  Streaming
potentiometer® £33 AgoA FRZo Hdele &
27}l % Streaming potential® A 3H Zeta
potential & =A% 5 At} W20 APe 4
78t Ergund S28EH 48 5 Slch

AP = kaQ/(kadd) + 1.75Q%(kads) @)

ki 83/(1—8) x Dp/L x 'Jt2r4/p

ke = 150(1-¢) x mrw/p

AP = Pressure Drop across the Bed
¢ = Porosity

p = Solution Density

1

1

¢s = Sphericity

Q = Volumetric Flowrate
1 = Solution Viscosity

L = Bed Length

Dp = Particle Diameter

r = Bed Radius
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Table 1. Zeta potential of media with concentration of
electrolyte (mV)
HAP | 0.0IM Media | 0.05M Media
Tap Water | - 201 - 254 - 248
10°M NaCl | - 191 - 218 - %5
10°M NaCl | - 133 - 138 - 159
30 -
] —o—— Tap Water, Slope = 1.33
25 =103 MNacl, stope =126 .
1 | T 107°MNaCl, slope =085 o
- 20';_‘ . Y r
B ] sana
.:é_.
&
L
[
o4
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Pressure Drop, cm Hg

Fig. 4. True streaming potential vs pressure drop.
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pme] ZAA BFFE ZAE AAE Fig. 79

Table 2. Effect of HAP-Ag on the underwater microorganism

True Potential, mV
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b ~———e— Tap Water, Slope = 1.68
30 34 | ——10%MnNac, Slope = 1.44 .
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257 .
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F 207 '
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Fig. 5. True streaming potential vs pressure drop.
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et Tap Water, Slope = 1.64

359 | —*—10MNaC}, Slope = 1.62

~—=—10"3M NaCl, Slope =1.05 .
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20

154 » - -
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Fig. 6. True streaming potential vs pressure drop.
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Fig. 7MA"E G, G'# % mmo| 7184
AaEdE FUMgde -‘% 310"1 150 rpmel]
A AFFsE 308 ol 999%7F A Y9

OD : 660mm, 30min

Microorganism Concentration of HAP-Ag (ppm)
0 25 75 125 175
E. Coli (G) 0414 0.404 0.291 0.221 0.120
P. aeruginosa (G) 0672 0.549 0.283 0.090 0.050
K. pneumoniae G) 0432 0.441 0.436 0.398 0112
S. aureus (G") 0481 0.483 0.393 0.302 0.181
B. subtilis (G") 0.458 0.476 0.322 0.189 0.061
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S. aureus (0.01 HAP-Ag, 10ppm)

Viable
Celi(%)

Contact Time{min)

P, vulgar's (0,001 HAP-Ag, 10ppm)

Contact Time{min)
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Cell(%)

10 5
Contact Tame(mm)

Fig. 7. Change of viable cell with contact time and contact frequency.
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Fig. 9. Pore-size distribution with the mixing of white
kaoline.
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Table 3. Surface area and pore size of Hap, HAP-Ag,
sterilizing media

Surface Area(m’/g) | Pore Diameter(A)
HAP 21.37 30.17
HAP-Ag 13.10 19.24
5% 5.68 0.21
10% 3.34 027
15% 381 017
20% 1.68 0.17
30% 16.92 19.18
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Table 4. Colony forming unit(CFU) of E. coli with in-
itial contact time

Contact time viable cell rejection ratio
(min) (CFU/mbD (%)
0 1,510,000
10 346,000 711
20 142,000 90.6
30 12,000 99.2
36 1,800 =0

Table 5. Colony forming unit(CFU) of E. coli in con-
tinuous flow sterilization

time(day) viable cell(CFU/ml)
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