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ABSTRACT

To investigate the applicability of loess as a coagulant, the optimum conditions of
coagulation and efficiency comparison of several coagulants(PAC, PACS, LAS) in
chemical treatment of livestock wastewater were performed. As a result, the optimum
mixing ratio of loess and lime(CaO) was 3: 7. The optimum dosage of the mixed
coagulant was 30 g/L. The optimum speed for rapid mixing of the mixed coagulant
was 200 rpm at 1 min, and the optimum speed for slow mixing was 50 rpm at 10
min. The mixed coagulant showed the removal efficiency of turbidity. SS, BOD,
CODc¢r, T-P and TKN to 95.8%, 92.5%, 71.6%, 71.1%. 98.2% and 32.5%. respec-
tively, which was better than other several coagulants. The mixed coagulant was
possible to use as substitutional coagulants of traditional coagulant, and the
producted sludge can use as a soil amendments.
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Table 1. The characteristics of livestock waste-

water
Parameter Concentration Average
pH 7.1~-8.8 7.9
Turbidity (NTU) 216~374 295
Temperature(TC) 20.2~25.8 23
SS(me/L) 1,515~2.089 1,560
T-BOD(mg/L) 873~2,000 1,437
S-BOD(mg/L) 575~1.075 825
T-CODcr(mg/L) 2,183~4.,500 3.342
S-COD¢,(mg/L} 745~1,700 1,223
T-P(mg/L) 40~109.2 75
T-N{mg/L) 234~534 384
TKN(mg/L)} 212~488 375

Table 2. The components of loess

Components Concentration
pH 7.7
Water content 8.7%
VS 7.2%
SiO2 49.42%
Al2O3 26.59%
FeO 12.47%
K0 0.93%
TiO 0.59%
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Fig. 1. Turbidity removal efficiency at vari-
ous mixing ratio of loess to lime.
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Fig. 2. Turbidity removal efficiency on mixing
velocity.
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Fig. 3. COD¢r removal efficiency on mixing
velocity.
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Fig. 4. Turbidity removal efficiency on mixing
time.
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Fig. 5. COD¢r removal efficiency on mixing
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Fig. 6. Turbidity of the water coagulated
with PAC, PACS and LAS.
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Fig. 7. Turbidity removal efficiency on mixing
velocity(PAC, PACS, LAS).
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Fig. 8. Turbidity removal efficiency on mixing
time(PAC, PACS, LAS).
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Fig. 9. The comparison removal efficiency
of turbidity with coagulants(Loess,
PAC, PACS, LAS).
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Fig. 10. The comparison removal efficiency
of SS with coagulants(Loess, PAC,
PACS, LAS).
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Fig. 11. The comparison removal efficiency
of BOD with coagulants(Loess,
PAC, PACS, LAS).
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Fig. 12. The comparison removal efficiency
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Fig. 13. The comparison removal efficiency
of T-P with coagulants(Loess, PAC,
PACS, LAS).
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Fig. 14. The comparison removal efficiency
of TKN with coagulants(Loess,
PAC, PACS, LAS).
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Table 3. Heavy metals contents in loess
sludge (mg/kg)

Component Cu Zn Pb Cd Cr

Concentration | 70.8 | 89.8 - - 6.6

HE Re YAl ¢ pH B AHE Yzrd,
£ EWNFAZA AR AiMe FEE 5
FHED o EYodo] $HEz LAY
o 384 $Fe Loluic},

Table 3& RESIAE AH4E A$ TASE
AU F54 %S JEM Aol Cu%t Zn
o] e 433 Had v Pb} Cde HEHA
ofskch. 98 vel EFEARAY Y E¥ed ol
#7122 Cd, Cu. As, Hg, Pb % Crel 27} 4,
125, 15, 10, 300 R 10 mg/kgel ¥R % W
FEoz YA E EY AT B$ S 9
§ Jge gg Aoz uddd, adug A4
¥ EFe gZeAEAe g ¥t ol MYE
FollM e F2&9 FHEAE AR A8M
25 228 NYEAYN EGNFAZ 14T
# & Aoz BHEw, o9 Ao FAYM
Ao 4L HE F 1, 324 59 FEdE
A% EFVFE 2PYAINA e ¢ uLAT By
g oy,

4. 8 E

Au| o] FEE o] &3l FA4uF AAMd &
AAE2AM HEbsd8 ee3Ase] vadgd
P A7 e &3 22 8L 9 4 U

1) F44E ANedr] 98 FE 4439

AR EPuEL 3: 701920, o] EF &3
A9 A FAFS 30 g/LolW R, HF
A& F&awe 200 rpm, 1 min, €41
¥t 50 rpm, 10 minS. 2 JrERRETE

2) 4 gRA Ay 2yl vindygE 2

3} EEIAE AR HF$ &%, SS, BOD,
CODc:. T-P, TKNe| z+zt 95.8%. 92.5%,
71.6%, T1.1%, 98.2%, 32.5% A% AAH
o] BI3AA R &PAEo] FhoH, HE,

SER ol $Y A4S e B A7 1807

SS. T-P AlAd e EAA It BES} Y
Yo T SXAEe A FHARM ALEo]
7Fedtnen, Fa717h &old A3 Au)§
olgte HE& AAdshd EMEAARTG AFAY
& ¢ F AU

3) FEZIAE AT S €A TAFLS
36.3 g/LE e} A BT Bl YAz,
ojZg] AEE Wtez EFMNFAZA ALE
7Hed €& &dsuct.

Ab A}

g d7e Addta IU/edrad AL
of 9SG B d78 FUs FAN B
o,

i1

1. FE2, HE9 AH], PHEN(1995).

2. 39, "N gEe] 4T &4 ¥3F
B3 AJBE AZIXNY =83, ¥338Y
3], pp. 89~99(1997).

3. Olesszkiewicz, J. A. and Koziarski, S.,
Optimization of Wastes Treatment with
Reference to Biogas and Protein Recovery,
USEPA, 600/2-82-023(1983).

4. Cumty, J., “‘Review of Slurry Aeration:
Mixing and Foam Control,” J. Agri. Eng.
Hes., 36, 157~174(1987).

5. =R, aSAAYARALE, 208, ZEEA,
p. 462(1989).

6. A=Y, SAARTRALE, 1198, A{EA,
p. 167(1989).

7. FHY, ZAY, ANE, o|AE, A7, ‘A
2olx 2ol vixle A $IA FYAA
o] 4% UPV/AFTEHIA, 13(4), 207~
216(1991).

8. F3A, A, ABS, AT, AFEHRAL
p. 394(1995).



1808  wpaldl - PYuF . AW

9. @3¢, APY, K747 &9 ALrle” 11. 3%, A % Fsl4 @9 4574,
#7145 718298, 1(1), 33~47(1993). 7Addeta At =& (1995).
10, EXEBEAY, Y F(1997).



	wd: 
	q23: 
	qs: 
	f: 


