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Investigation on the material properties of Waste Oyster Shell to
use as an Adsorbent for Fluoride Ion'
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Abstract

The material properties of waste oyster shell, which is largely generated from the treatment of marine products, have been
investigated for its possible utilization as an adsorbent for fluoride ion-containing wastewater. The major composition of waste
oyster shell was analyzed to be CaCOj; and loss of 46% in weight reduction occurred during its thermal treatment by the emission
of moisture and CO,. The surface structure of oyster shell was decomposed by the heating and its surface potential was neg-
atively increased with pH. As the pH of wastewater was increased, the adsorbed amount of fluoride ion onto oyster shell was
decreased and the wastewater was found to be neutralized during adsorption process by CO,% which generated from the partial
dissolution of oyster shell

Key words : waste oyster shell, material properties, adsorbent, fluoride ion

1. M = = 3ppmel Y ®, o|F AV158E A5, AoHEER
=%, 49 W3E 4o7v= E4FEFE(Fluorosis)Zh
E A (Fluorine)?} E43131E (Fluoridey2 o Y E MFESS e Jeh ) T3 2lEAel

A7) gl det 84 B AR AMSE B4, A Bab RAN] s 34 UM JRe 2 wu
NAAE 2 NRIRD 42 AT WIS, DS0E  ohlet AEA ST RIS A 43 AE] ok
B AN W ANEEAZ 22T B4 ERAE 2 22 nAYE S g Seueel A9 A
HEADEY SN TEES 2l B8 A4 = dppmoldiE FAHT Qem S84 9% 2 v
gEFo 2 wlE= L ). . & 1ppm, E, 73, WHONME 22t 08, 0.7-
Mol Bar olid] §8 WE Qo S8 15, 1sppmS DT Tk ole] m B4 Ze) 2
— — ZAAS $90 ) 747 2] AR LAY AR

e T 2007 44 3 4 Fed Bawwe @, T WA 1 XY &

12



3 ol UEHIZ e ERS I3 BEERR) i A 13

A, TARRE EAo AEE Ve ToE Asl &
A BAE AT 4 e Tl FYHY IA
sth. BieA 2 LCD % 59 AxRidels Al
E4H5e] Aee 243 343 Alum$HY 29
2 IEF F&o0 93 33 st A Aew &
H]go] AgElEg u g% o) ol 2o]E Alum
74 IEF F4 A Wl 27t oE #gk ofye)
T AMEA] 243 F8 St ol Fage) FF-g
Ao%to s Auist SHA 7 ds] 23 2Fd &=
53 Y

Fulel gejetelr 7t s H2gde d
28 BHEd| o231 1 Fol <F 30% FETo] Fd F
g, ¥8, 283 AME Ax 3 5o2 F3E
AEE=T JkY

2 Apefie AV1E FEE A st
7¥e 24AE $A%IY 24EY 712 BY ANE A
Alete] Blzigro] FEYE Tetsi] ol 2] st
Zed B40le] Af og Bl AANSS A
8] B AA Ao U FAARAM ] 7sAE IF
3o, 53] g B 4] APARA o)gshs
Rkl thgk A9 Aol Be 71x AFE Y3
A BT

§° 1B

fr

2. MYy

21. 2™ 8 &4

2.1.1. gxjgle 23 A9 B3

2.1.1.1. XRD £4

FhAY Lo W 2% e} 71g kg A5
APES Sl sl 8L 2 500°ColA 2
hr, 2832 900°CelA] Smin 2 2 hr ¥H-3-A|ZTH 27
The "E=E TS o]431¢] 200 mesho]3He) wlA] HEo2
FE48le], o]= XRD(X-ray diffraction, RIGAKU, X-
RAY DIFFRACTOMETER SYSTEM “GEIGERFLEX”,
D/MAXRB) & olgaled 83} Sean Sk 29
min® 2 FE3H 200~8002] Mo B3t

2.1.12 SEM &4

B SR & 2HER ZhzF 500°CeH 900°CeAM
2hr B HRAIZ) 28] B4 sl AR s) 9
7S 308 T gold coatingS dled A7 & F,
SEM(Scanning Electron Microscopy, JEOL, JSM-5400)
£ o83l x10ke] WiEE AT

2.12 TGA/DT B4

279 = Wil wlE £ d3 € EeisAe
AHRI] g5t FHE BE AEE Ard] 2P0
3to] 16°CollM 900°C7HAl & £%E 10°C/mine 2
3t TGA/DTA(Thermal Gravimetric Analysis/Differen-
tial Thermal Analysis, PL Science, STA-1500, UK)&
Tt

22 & x7of WE EHNY sl

pH ZZ°] @& A Y=l ZHAY e
ZA¥817] S8l -400 mesh 719 24d AAERE ¢
A% detlg AL o9 pHE AEd] =g
2, electrokinetic potential measurement kit(Zeta-
Meter, Model 3.0H)E ARE3led Uxte] EHAe] #
& BESA

23 %7 pHe| Hsio| mE BhS3 LAY Ho
e

% o mE 2hA 4 ol FA A=E
dotE7] ffal 500 mg/L Q1F B4 HENHFE, >97%
pure) 50 mLE ZAIS ¥ Zz} 02N HCI®F NaOH
TEolg o]83le} pH 3~128 2GS a2 9
v 28-S sl FAnkee] HAZACR ide
-100/4200 mesh Z712] Z4AE FEAEA 1.0gS
A7RE F 25°ColA] 200 pme.2 wyksPEA F3he)
BE Ao =2dRE W pH WHlE AR,
ES B4 S0 F& AE AuRth

24, Bao| BY

24.1. & ol A% e

B a7 388 g9loz Agas pHO W3l
42 $F o|ES EA FeEE Heotstr] st
MINTEQ Z21#E& AMEsIgon, 0 A34E ugo
2 3 A% 22¢ AR ol AN o
EAE 4AT EA 0]&8 MINTEQ ZEI1HE ALE
3l pHoll WE £F AT FHE TS

242 % B4

2 e AR AF HS Fo] B AFHEe 2
7] 98 4FAE Arlsl Ay ol A= 2
4 pHE dA3 A ¥ pHASE(on Selective
Electrode, Model 710A, ORION, USA)E ©|-&3}¢ic}.
B4 5 =R dwtFoZ AMR-HE fluoride J=F
2 g9 9] fluoride iond] BFEEE A= Ao=E
fluoride iond] BEFTTE $9%9l total ionic strength®}

AdEelEY A 16 B A 35, 2007



14 RN - HE - A

pH, ZZ8]3 fluoride complexing species Tl 23 <
&g Wt wekA ¢hE9(Total Ionic Strength
Adjustment Buffer III, Orion Research Incorporated,
US.A)E o] Y43 ionic strengthet 2% pHE =
dalqen AP, F's the ol29] W 242 =)
A3l complexE EAA FET SF=e] 4] 7hs
A & olg xR AFSPLI0 B AYdre
%43 gdo g AHE= TISABII €942 ARE3l] pH
5.0~5.52 A& stk 2] X{ejsee} TISABII &
4] Hl= 10:12 dglen, AE B4 Hee SRS
2 109 g4l 1 F=& FAA

2500
(@) @ caco,
2000
> 1500 +
[72]
8 L 2
=
= 1000}
500 *
. L J
® 00 ¢["C 000
0' 1 1 . 1 1 1 A
10 20 30 40 50 60 70 80 90
20
2500 | .
(b) €-CaCo;
2000
> 1500
a
C
2
[
= 1000} -
L
500 + *® P
CaE X J PR
0 e
10 20 30 40 50 60 70 80 90

3. &% ¥

3.1, 243 BY 24

3.1.1. @Al o3t 243 B4 HE

vAg 2% Feo F42E exEE Xy
25 §isl] uie} 24do] ofulst FeE SAE §
2} ke AMEE HAT 2430 gHot IXE 2=
o 3 AEE Q&) 250 w2 AL XRD
pattern®] W85 ZARSIACE 2 A3 Fig, 1@ 2
So| EA7] Mo AL UIFE9 AE0] CaCO2
2 209 o] 29° 4 W HFAE Hole R B
A om zizhe] 2wet AlZF 2700 $LFo] X7

2500 ) @ Caco,
> ca0o
2000 | *
2 1500
[7]
c
[}]
€
= 1000}
L 4
500
0— 1 1 1 il 1 i i
10 20 30 40 50 60 70 80 90
26
2500 f
(d) X Cao
¥ Ca(OH),
2000
> 1500+ A
B
c
[]
e
1000 t
AN
YN
5001 v
v 'l 4 -
ot A JJ ol

10 20 30 40 50 60 70 80 90
20

Fig. 1. X-ray diffraction patterns of oyster shell conditioned at (a) room temperature, (b) 500°C and 2 hr, (c¢) 900°C and 5 min

and, (d) 900°C and 2 hr.
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Fig. 2. SEM micrographs of oyster shell conditioned at (a) room temperature, (b) 500°C and 2 hr and, (¢} 900°C and 2hr.
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Fig. 3. TGA(--)/DTA(—) analysis for oyster shell in air
condition.
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Fig. 4. Variation of the electrokinetic potential of waste
oyster shell particle with the pH.
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Fig. 6. Changes of adsorption rate and final pH of F- ion-
containing artificial wastewater: @ removal rate of
F ion, O final pH of wastewater (initial concen-
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