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Development of Ceramic Media for Yeast Immobilization
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Support media for yeast immobilization was prepared from a porous volcanic rock used as a moisturizer in orchid growing.
The rock was broken to the size of 2-3 mm and burned at 600°C in a furnace in order to remove organic materials
blocking the pores or treated with HCI solution or NaOH solution to remove the inorganic dirts by dissolving. Even though
both the acid and the alkali solution were effective, the latter was not recommendable because it broke the pore structure

by dissolving the elements of the media.

This media was mainly consisted of SiO, with Al:O; as a minor component and

Ca0 and KO as trace elements. It had the finely developed pores of 15~80 um size. Yeast immobilization capacity of
this media was about 5x10° cellsiml bed, which is large enough to be used for the practical applications. Yeast
immobilization capacities of Alumina and Cordierite were much smaller than that of silica-based media. Scanning electron
micrograph of Cordierite and Alumina showed uneven surfaces and smali size of pores in contrast to relatively smooth
surface and large pores of silica based media, which means that smooth surface and large pores are desirable for the good

adsorption of microbes on the media.
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Table 1. Specification of media used for the immobilization of yeast
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Name Major Component Size (mm) Shape Pore size  m) Maker
HAN Silica 1.0~20 irregular 20~100 Han Glass Co.
G#, SS+# Silica, Alumina 1.0~5.0 irregular or sphere 5~30 Ssang Yong Cement Co.
FLO Silica 1.0~25 irregular 15~80 Self-made
Hypermics® Silica 3.0~50 sphere 20~25 Kirin Brewery Co.(Japan)
Cordierite Alumina, ~ Silica 30~50 sphere 8~15 Ssang Yong Cement Co.
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Figure 1 Comparison of immobilized cell concentration by different
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Figure 2. Desorbed cell numbers at each desorption cycle.
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Figure 3. Comparison of scanning electron micrograph of media
before and after desorption. Medium was HAN. (a) Before desor-
ption( X 500), (b) After desorption( X 500)
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Figure 4. Weight loss change during burning at 600°C in an electric
furnace.
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Figure 6. Weight loss changes of volcanic rocks with and without
prior burning. Burn. : 600T, lhr; Acid : IN HCL, 60T; Alkali : IN
NaOH, 60T ‘

Table 2. Chemical composition of ceramic beads

(unit=wt%)
M FLO |Alumina| HAN | HYP | Siran | BS
S0, 796 | 27 | 748 | 674 | 7388 | 802
ALO; 147 | 960 | 15 | 357 | 088 | 633
Ca0 219 | 03 | 145| 168 | 1455 { 037
MgO - 02 | - - - -
K0 265 | - | 094 171 | 02 | 248
Na,0 03 | 04 | 707 992 | 903 | 7.04
Fe,0; 063 | 04 |065| 016 | 101 | 036
S0, - - lo2s ] 042 [ 035 | 02
BaO - - Jo2s5| 005 | 01 | 3m

FLO : media made in this experiment

Alumina : bead made of alumina by Ssang Yong Cement. Co.,
Korea

HAN : bead made of silica by Han Glass Co., Korea ’

HYP : Hypermics(R) from Kitin Co., Japan

Siran™ : Silica based bead from Schott Co., Germany

BS : bead made of borosilicate by Han Glass Co., Korea
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Figure 7. Comparison of 1mrnob1hzed cell concentration on cordierite
and alumina media, Control was Siran™ from Schott Co. SSCO-1: Cord-
jerite, 10 xm pore size, SSCO-4:Cordierite, 20 xm pore size, SSCO-
8:Cordierite, 30 yxm pore size, SSAL-1:Alumina, 10 zm pore size,
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Figure 8. Scamning electron micrographs of the 'surfaces of media
made of (a) Cordierite and (b) Alumina. i ‘
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Immobilized Cell Conc., E8cells/ml bed

HYP G-1 G-2 HAN FLO
Beads

Figure 10. Comparison of immobilized cell concentration on silica-
based media. Abbreviations are described at text.
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