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Pretreatment of Livestock Wastewater containing PO,*-P with Waste Oyster Shells

Eun-Ho Kim, Seok-Tack Kim and Seong-Ho Jang’(Department of Environmental Engineering, Dong-A University
"Department of Environmental Engineering, Milyang National University)

ABSTRACT : In this study, various batch tests were performed to examine the utilization of waste oyster shells for removal
of PO,*P in livestock wastewater, because waste oyster shells have been known to be very porous and to have alkaline
minerals such as calcium and mangnesium. PO,>-P removal rate were increased by waste oyster shells. as specific surface area
and contact efficiency per unit area of their were increased. Generally, it could be showed that PO,*-P removal rate were very
influenced by particle size, dosage and temperature. At low pH of initial reactions, it would be showed that PO,*P removals
were directly influenced by adsorption but crystallization process were dominated with passed time and pH increasing. The
SEM observed that the variations were hardly seen, but particle sizes of waste oyster shell were relatively big after reactions

and showed forms of smaller plate than before reactions.

N 2

19983 129 31704 FAMSF FFHANEAF AXRA
Aol it e A9 FAE 7IEOE 16mg/L &R
BHEFEAE AGdr oy ¥ A4 e 23w 24
Ft QM e BEFAY AT % MEER AJdd o
§ AAFTE HAHEA G2 U TAEE H% ¢ 7}
FA71 A

A de o851 U= ABHH APYPy T EH
A YA AT AHATLE oF 10~25% A= 232
A FFF AL 2o dFHo|x FAHez ¥y
T e T EYHT A7y 7MLl g
ga4el M7= dg”,

A oz A AAFGLZ 37 LR FoIY
Ao P& AVEE ARHANANE AW THH
Limeo} ¢J& B84 23}E¢ Hydroxyapatite {Ca;o(OH),
(PO4)& BAAA AN e 33 AFyel e o
£53 g

a3y, ol WEE ¥y JMAA HEo] Hoyx gl
pH = olggoly}, #29 A E &L AA A
oz A4H g8o] o2& AAHoY,

48

H, YA weR F YA4Fe] FF&A Fvte
o olRle AEYOZH A /9 Yoy BAEQ
AZHAs gFoz SAHT U A2FY F oujef
@3te MI2AAFLE 19709 3u7HEo)Y Aol 1993 34
HHELZ Frtstged, olF9 70~80% BEI A
Aol FFso] UL, BIUE o] o] oFHH Qo
48 A2439 ¥ 10% =7 ZHN 59 Ao A
g8¥E 2 Joixe Sy HAuigoly #oEgs] of

FLE AYHI A, £, SI5¥A FHIN 2 F
@ AER B2 Fooh od o3, WHNFY Py
Y FLE AAAYY FAREH AQRBE AHe §
Be BHOHEAE FEs U

AZHAL oF 378%7 Cad FASO T CaCORE
% 98.0% Hxol s4Fael, oj9jof MgCO; R CaSO7} &
2 03%, 15% =& ¥R A 2y, A24FL
A7t Eadeithe B4 #79 BE4 283 79
805 7hgulgol wof 2§ HAZPAR NP AFRT
e adA @A ged, WE4AL stFAsg 443
U 24324 gEdaie S84, S2XYA, o}AEY
AA, FHANAZ S H5Y Reg 4AAYY,

2y, & 474N e AP AL 24 FA {450



AZPEE o188 FMTE 771U 14 A 49

e POS-PE AA 754 ¢ AEARA ot
M N WY

Mz

HAZ4Ad B e AEH} 22 E¢EE AA
A8t o 40A1 7 B FHFE AR HAF T4 A4
AzA713 Ball mill2 297 (600pm), FY73(2.38mm),
WY (476mm) 28 FH st Fel¢ Fof Dry OvenollA
of 105CE $A A o 2447 AzAF T AP
FHo] FF5A FEE dAAHL A BARAN R
FAREZ AHEEAT E£8, dFHMFe KHPOE o83
o &H(PO-P : 1,000mg/L)& Ax3o 100mg/LE 3
Mt AMg-3t gl ot

PO, -P2| MIHAH

200 EAste POS-PE dAes AZHAA
A% MAEAHL YA AW dsto ot Fe
gHoz AR AYE P

M A FYLE ojddole Y, FUE ¥ AUA
1119 wege et 4% &x ¥ pH ¥
of @& PO, -P AALY ol &3t

b 974 ASAF 10g(AxFF71E) 4 UeAR
300mL.-& 7704 500mL Wlo|Ao 4z} Wi Jar tester&
ol &8t 130rpmo 2 FHMSHA 1AIZ}, 3412, 6A12F, 94
74, 127 15412 9 18A17F H4 02 R4S EHE X
of of(No. 5A oA])3te] HAA &2 o] &&Fct

zoleFo] Aoy EYAR 5 10g, 15¢ ¥ 20go 2 2
g1 €59 ALde 5T, 15T 9 d0Coz 2% %4
A7l 4739 d% T ez HEE Pt

A2 ¥ POS-PY AAe FHe %AA A
Mubgo] JYAAE A7 Hetd FUFE Yoz
TR A AT

EH AMuRd) o Huo] Y49 FA Yd& o
otalyl st YA HUFA A7 10gg A7Heo
184120 WFSAIY Fof whg A - 3o AIHA] BAE
g & HITACHIA} S-2400¢ FAH4 Hadu7os Y4E
& B

-l nt-|

Chatm o) 54

Table 1& & AFel ALgd t3AS SH22H 7
A AGE A ) 2488 FEAEAM T 4EAW
Fo vjzdolNe AFrY HAH o

Table 1A & 4 Sl5%o], BOD, CODcr$ TSe) 74

Table 1. Characterictics of livestock wastewater
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Fig. 1. Removal rate of PO,*-P with various particle size of
waste oyster shell.
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Fig. 2. Removal rate of PO,*-P with dosage of waste oyster
shell.
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Fig. 3. Removal rate of PO,>-P with temperature.
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Fig. 4. Removal rate of PO,*-P with pH
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Photo. 1. SEM micrograph of waste oyster shells after shaking in
distilled water(18hr}
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Photo. 2. SEM micrograph of waste oyster shells after
phosphorous crystallization(18hr)
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