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ABSTRACT

Porous ceramic supports with immobilized microorganisms for the water purifier were synthesized by firing green compacts of
mixed powder comprising of fly ash, bentonite and an additive of yeast powder at 800~1,000°C for 1 h and the pore and mechanical
properties of specimens were investigated. The compressive strength was increased in FB (Fly Ash + Bentonite) specimens while pore
properties was decreased with mcreasmg the bentonite content and sintering temperature. The compressive strength bulk density,
apparent density, porosity, mean pore size, pore volume and specific surface area of FB specimens at 800~1 000°C were 89.6~128.9
kgf/cm 1.25~1.43, 1.61~1.78, 27.2~62.2%, 7.9~25.6 um, 8.9~22.2x10” cm /g and 35.2~1343 m /g, respectively. The pore
propemes of FBY (FB+yeast powder) specimens were superior to that of FB specimens, however compressive strength was decreased
with increasing yeast powder content. The overall propertles of 9F1B1Y (9F1B+10% of yeast powder) specimens at 900°C for 1 h
were 98.7 kgf/cm 1.20, 1.67, 68.1%, 48.9 um, 29. 5%107 cm /g and 1522 m /g, respectively. In this study, it was revealed that
9F1B1Y specimen demonstrated better S. saprophyticus adherence properties on their surface pores. Consequently, the microorganisms
immobilized on porous ceramic supports showed better water purifying performance with many pores and adequate strength.
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L I S BAAA Frde dsriEa Y o - A 3 &

] Ao AA7E Basirt. Ao} Qg A|A

Hel }%%ZH% 2 233 AR E AT 22T

ARG AR 8 2|7} i”%, FTEHE dI1eE
713

Ane) ol 2o FULRE S FYUs), 4238 Ll
A 2 drbEEel smin>} 2-MIB(2-methyl-isoborneol) %5 9]

< 713 UYL 80 9 ALEFH
= 4) Zole & - 374

e oA} 2o o] BAHel? Hade ¥ - &
B hanmarl et cfahel A2olt ALBIE 5 Bhe HaAA
Tel : +82-33-250-6261 Fax : +82-33-250-6260 Woll} AEuhd o] o] &5 k> 2H 2 o] g3 Al

—857-



AlhE- -

o]
W
oc

O

Hepge take vlaEe] 2o o8 pH W3,
249 flol e A Sx YAy
A gl A AAL ¢ b of
Jol = 4T A 2o AR T

2 WMol olgHo, oqEA A
CEEREEECE B

>

o[rlo
ol lo, °%

afl
™
HuoN

PP

o od b ot L. o
L
Y

olgo] e gIrt.'?
HNEQ Hes)e dAFLS drit Frlele] B2
AEAZ TN AohY AR FN e 60%
o4 AL o}, FH] ANELEES 15% FER
A AR FAAQ o] 88 AYstale AEgo] vzE 4
Holr}h'? Aers]e] AL Si0,9 ALOZA g - 5H8}
F Exol HES} A8t Me3lE o] &3 #AAIE
A E Az A3 nigd] mE FHEA 2 A
gujgo ARFAE 7R 5 Utk
B A7 Ae A3, Hﬂiuro}:é el

NF2EARL o

2E 2] Z3A8E 800~1,000°CoA 2435 1:}-‘—
d FAE Axste TR LR BE V)T
g8ty 548 36 en, #2438 A E 5’-7?§§}
AR ol I s FES] kA S saprophyticus
g 2o IAFAA 7FEAL UE e BEAS
Aol giste] ZAREIYTH
2 MEUY
2.1. AJEHHI=

A ers] gk W EvjolEe] 318h%
th. Aw Vel 7ro] HiEAWHE L
29] cenosphere /32 Hes 01}
3t 10~50 wt%] WEU|E(FAE, ‘:‘]"%—/‘1')9} 7]
ZHAAZA o|2E BHFHEE, FII}HE 3,5
0wt% 71 &, dEFAZH 28 o] 83k oF 50kgf/
cme) oz Wy ARL AR 5°Cming] $&
£ER 800~1,000°ColM 117 248t H3AE Az
st Az EAE 29t EYolA & HAsin
A9 el AATH] & Staphylococcus® 2] S. sapro-
phyticus®7} 5x 1050 EA)sHs gl 297 A3t §.
saprophyticus®) LA 3E P3FAT)

%}% Table 1011

pr2)

¢

22 54EY
A& R,
140, Holland), ¥ =¥ 7](Shimazu, SA-CP3, Japan) %

RN 98242 XRF(Philips, PW

WY -

HAA

TG-DTA(Rigaku, PTC-10, Japan)E ©]-&3}3o1, A|H <
AA4 BA& XRD(Philips. Co. PW1720, Holland)E ©I
83t ATt Al 2y - HRIHE, §5&
L& KS L 3114& o]&3den, AlEY 7|ga7], 7%
€4 % HREHHL 7| FESA 7] (Micromertics, Autopore
9220, U.S.A) % HEWHSA 7|(Micromertics, ASAP
2010C, US.A)E ©]&3t] FA A Al =4
£ KS L 161091 2]&ted wHsA18 7)(United Co., SFM,
US.A)E ol¢3sld &Aoo, AJHY uMF2E= SEM
(Jeol-JSM 5410, Japan)S ©|-83ted #@alH ).

=

=

3. &3 % o@

3.1. &= 5Y

et o] LS Ailde s A, e,
P, AAA7) ¥ 244 Tol mE AEArt 4.
! ASTMOIAM & Si0,, ALO; ® Fe,0; o] 70
wit% ©ol4ol® FH, 3579 AtstEo] 50~70 wt% ol 2L
CaO7} 10wWt% ol4old CFos Biatt? B
A ol&g MEde HaYZAdel 153 umelReH, Sio,,
ALO; ¥ Fe,0y7F 81.8 wt%, Na,0%} MgOel 72+& ¢z
Qe uF id FF AR EA cF A3 nis)
2ZAA 0] REET ZAEEH] 1117 wmRE ARIE o
£33 HgFYLE AxE7] Yitde HEYo|ES} e
AEFY A7t a3t
HEUO|Ex Aty ARA A4 9@ Az - 2497
ZAA, FEAY 988 AgA ¥ EREA S
olg5m, FFEQ montmorillonite [M(ALMg,FelLi),
(Si,AD30,(OH), - nH]Y &40l 2M)oll @We}t Na#t Ca-Hl
EyolEz 2EHAGM™ 2 AT o3 MEUE
= FFYA] 129 umeiA 2w, Si07} 64.02 wt%, Al,O;
7} 162 wt%, Fe,057F 2.7 wt%, Na,0%} MgO7F 2.5 %
2.6 wt%2] Na-#l EvjolEo|¢]t}.

A ebkg] o} WELo]ES] XRD #4918 Fig. 19 Yehy]
o Ae3e] FERFAS mullite3ALO; - Si0)9F quartz
(Si0yelglen, MliEL o] EE montmorillonite®] 2ol quartz
2 albite(Na, Ca)Al(Si,Al);00)Z ©]Fo1A Uth

e 9} WEVo|Ee] E3 7t 9:1%0 IFIBAFE
9F1Bell 10 wi%e| ©]2E £%& 7S 9FIBIYA 89
gEA AAE Fig. 201 YERIAT. IF1IBAIE= 80~200°C
ol A Fate ojge] oJd FEI A, 400~500°Col A

Ol4

o
A

H -1
Table 1. Chemical Composition of Fly Ash and Bentonite (wt%)
Sample Comp. g0, ALO, Fe0; CaO Mg0 TO, MmO KO NaO POs  Igloss
Fly ash 4706 3095 389 058 069 172 004 363 003 023 1117
Bentonite 6402 1623 267 220 262 - - 048 251 - 8.79
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Fig. 1. XRD analysis of fly ash and bentonite.
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Fig. 2. TG-DTA analysis of 9F1B(a) and 9F1B1Y (b).
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Fig. 3. XRD analysis of FB specimens sintered at 900°C for 1 h(a) and 9F1B specimen with sintering temperature(b).

Table 2. Physical + Mechanical Properties of FB Specimens with Composition and Sintering Temperature

. M. P S. PV S.S. A C. S. S. T
Specimen B. D. A. D. P (% W A (% (um) 1 0em? o) (m2 o) & gf/cmz) €0)
1.25 1.78 62.2 644 256 222 1343 89.6 800

9F1B 1.28 1.71 58.5 57.3 24.5 203 123.8 102.1 900
1.31 1.67 453 473 124 174 118.2 111.3 1,000

1.28 1.70 51.7 61.0 22.1 189 1212 93.6 800

8F2B 1.30 1.67 46.6 51.2 17.3 16.8 117.8 115.7 900
1.34 1.66 40.3 433 10.5 14.2 98.9 1135 1,000

1.28 1.67 394 572 18.2 16.8 105.2 95.6 800

7F3B 1.34 1.65 38.5 39.2 133 14.3 98.3 1244 900
1.37 1.61 322 379 10.1 12.2 69.3 127.8 1,000

1.31 1.68 36.1 48.1 12.8 16.6 873 99.6 800

6F4B 1.36 1.65 35.6 31.3 13.6 13.8 68.9 118.9 900
143 1.64 34.3. 321 9.2 11.2 65.2 123.3 1,000

1.33 1.72 382 383 134 13.1 73.2 - 1022 800

SF5B 137 1.64 29.8 287 11.8 10.2 45.6 1153 900
143 1.62 272 264 79 8.9 35.2 128.9 1,000

B.D.; Bulk Density, A.D.; Apparent Density P.; Porosity, W.A.; Water Absorption, M.P.S.; Mean Pore Size, P.V.; Pore Volume,
S.S.A.; Specific Surface Area, C.S.; Compressive Strength, S.T.; Sintering Temperature
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Fig. 4. SEM photographs of 9F1B specimen heated at 900°C(a) and 1,000°C(b) for 1 h.

Table 3. Physical - Mechanical Properties of 9F1BY Specimens

Specimen B D. A D. P. W. A M. P. S. PV, S. S. A. C.s.
(%) (%) (m) (x10 "cm'/g) (m/g) (kgf/cm”)
9F1B0.3Y 1.23 1.63 63.8 60.2 356 233 143.1 100.3
9F1B0.5Y 1.22 1.64 66.2 634 398 27.1 148.9 1015
9FIB1Y 1.20 1.67 68.1 66.2 489 29.5 152.2 98.7

(a)
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Fig. 5. SEM photographs of 9F1B1Y(a) and magnified 9F1B1Y(b) specimen heated at 900°C for 1 h.
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