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NaOH €9 Hglz Axs /g 2 Az )BT 98.7 wi%s] CaCO:2} 1.3 wt%S] chitosan® 2 7445 o] 20.2.7, chitosan
o] gebidale 74.9%10nk. JEs e 2A AL Fopx 1 B EHAL FVEEon, 2R Tdiste AEE vEeRdth
YR FAakE ZAE)7)t 7R3 i FeelA BAEF A4 e thedel e ez MEEA. AE 2 A
Z} n 2L AJRIE 4l 5.0 wi%Zkd] XBRE we] e dEgEE Ao E71ERE SR, §T8L XEF
o] F7VEE Al AYS UEY F A7 tEEe Ed ¥ NI giE] dFEol JEhA] ek,
MNE 2 2z B2 50wt F710E o 99.8-99.9%2] FFEL vheloh =g KS M 50004 gt shEge] AEe o
gho] Waloul WEe] A ge 105522 WHHALT

ABSTRACT

Modified oyster shell powder obtained by treating NaOH solution consists of 98.7 wt% of calcite and 1.3 wt% of chitosan. Degree
of deacetylation of chitosan obtained from modified oyster shell powder is 74.9%. In comparison with original oyster shell powder,
modified oyster shell powder tend to finer particle size, greater specific surface area and lower density. The shape of powder before
and after modification changes from smooth-surfaced, angular particle form to round-like particle form with eroded corner and porous
surface. The compressive strength of cement mortar is increased with increasing amount of modified oyster shell powder. And water
absorption is decreased with increasing amount of modified oyster shell powder. Modified oyster shell powder has a strong
antibacterial effect, 99.8 ~99.8% but oyster shell powder is not appeared antibacterial effect to Escherichia coli and Starphylococcus
aureus. Antifungal test performed by KS M 5000 is ranked the 10th grade which are the state without the change of color and
metamorphosis about skin of sample.
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Fig. 1. Flow chart for preparation of modified oyster shell
powder from oyster shell.
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Table 1. Composition of Oyster Shell (wt%)
Ca0 8i0, Na,0 MgO AL, Tg.loss
54.0 - 0.8 0.4 0.3 444
Table 2. Organic Analysis of Oyster Shell (wt%)
Crude protein Fat Moisture Ash Others
0.81 0.44 0.48 96.54 1.73
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Fig. 2. FT-IR spectrum of (a) chitosan extracted from modified
oyster shell and (b) reagent grade chitosan.

238 A A 3 3(2001)



234 ol5d - BB -

(@ FARRE F2 oS Heoli 9lof, 7|d = szt 1]
EZo)E CaCO58t chitosan® & 35 o] lE Flo] &l
5ot} chitosane] ZolMEal= Sannan <] = el o}
2} IR spectum ©]-€314 1550 em™'3} 2878 em™'e] EaF
TH[(A1550/A2878)8 TS 2ol A3k EolHEsE A
xdsvA=g

Degree of deacetylation(®s) = -34.68 X (A1550/A2878)
+ 98.03 (N

Sannan 52 #lePH o2 Al chitin ¥ chitosan®] 2
ol E3l=S} IR spectum’de] SREZM AAAE A5
A#, IR spectrum 42| amide T groupol] 34 2=E band?]
Aot dolEsle) 22 JRTATt e AR W
At} Sannan ¢ wel ¢t AE = A oD Fe
chitin®] EotEsl= 74.9%0) T

= A7 R Te NE HAFe EFHAEAe HyE
Table 3¢9 FABIHL YSEEE Fig 39 vyebict 7=
of elg] HEUAL 289 umolAM 63 um= ZAsEY
BET HEHAE 43 mY/gl 74 m*g2 F7leke AT
vetdlen YeE ol TAske AES veldlch dEE
ET HWHEI)F 50 pym F2NA S umE HEH A )2
= 7} miEde] SEMARRIS Fig 4o vfeldich 2 #Hz)

Table 3. Physical Propeties of Oyster Shell Powder before and

after Modification
2 Mean particle Density
Sort BET(m"/g) size (1m) ( g/cm3)
Before 4.3 28.9 3.1
After 7.4 6.3 29
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Fig. 3. Paticle size distribution curves for oyster shell powder
before and after modification.
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Fig. 4. SEM photographs of (a) oyster powder shell powder
and (b) modified oyster shell powder.
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Fig. 5. Strength development of cement mortar with modified
oyster shell powder.
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Table 4. Water Absorption of Cement Mortar with Modified

Opyster Shell Powder
Mixing ratio of modified oyster shell powder
(wt%o)
0 1 3 5
Water
absorption 94 9.0 83 .1
(Wi%)
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Table 5. Antibacterial Effect between Oh and 24 h after Treatment with the 5.0 wi% Additives against Escherichia Coli and

Starphylococcns Aureus, (Number of bacteria/ml/)

Bacteria Sort 0 hour 24 hour Degree of decrease (%)
59 X 10° 2.8 X 10° -
Blank 56 % 10° 25 % 10° -
62 % 10° 31 X 10° -
o 5.9 X 10° 24 % 10° 143
Escngh‘a Oyster shell powder 56 % 10° 2.2 X 10° 12.1
62 X 10° 2.7 X 10° 12.9
59 x 10° 4.6 X 10° 99.8
Moditied Oyster shell powder 5.6 X 10° 5.1 X 10% 99.8
62 X 10° 2.8 X 107 99.9
56 X 10° 3.0 X 10° -
Blank 58 % 10° 34 X 10° -
64 X 10° 3.7 X 10° -
56 X 10° 26 X 10° 162
S‘a?l}giics“’us Oyster shell powder 58 X 10° 27 X 10° 20.6
6.4 X 10° 29 % 10° 21.8
56X 10° 62 X 10° 99.8
Modified Oyster shell powder 58 X 10° 43 % 10° 99.9
6.4 % 10° 6.7 % 10° 99.8
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(a) Blank

(b) Medified oyster shell powder

Fig. 6. Photographs for antibacterial effect of modified oyster
shell powder: (a) blank and (b) modified oyster shell
powder.
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