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Chemical Treatment of Leachate from Swine Manure

Composting System
Chung Tae-Young, Oh In-Whan* and Kim Dong-Soo**
College of Animal Husbandry, Konkuk University

Summary

This experiment was conducted to investigate the efficiency and compatibility of the coagulation

and settling processes of leachates from the compost of two swine farms. And results obtained
are as follows :

1.

In the farm A where CODc, CODm, and BODs of original leachate were 4,400, 2,950 and
87mg/ ¢, respectively, the rate of coagulation and settling process was more efficient in the
leachate treated with the conjugate of Alum and cation polymer than that of Alum and anion
polymer. The concentrations of BODs, T-N and T-P of the effluent after treatment with the
conjugate of Alum and cation polymer under the optimum condition were 19, 257.5 and 0.4
mg/ £, respectively which are under the governmental regulation level.

. In the farm B where COD¢, CODwMm. and BODs of original leachate were 4,720, 3,040 and

95mg/ ¢, respectively, the conjugate of FeCl; 1,500mg/ £ and cation polymer 10mg/ ¢ (FeCls
+F04240) was most effective coagulation and settling agent compared with the others. The
concentrations of BODs, T-N and T-P of the effluent after treatment with FeClL+F04240
were 15.3, 829.4 and 2.8mg/ £, respectively. And the concentration of T - N was higher than
the governmental regulation level, presumably because of too high concentration of NH - N
in the leachate.

(Key words : Leachate, Effluent, Coagulation, Settling, BODs, TN, TP)
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Table 1. Characteristics of leachate at
farm A

Item Concentration

(PtCo, mg/ ¢)
Color (PtCo) 21,000
CODMn 2,950
Organic - N 154
NO2 " -N 18
T-N 505
CODCr 4,400
BOD5 87
NH4" - N 40
NO;  -N 293
T-P 43
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Table 2. Removal efficiency of color and CODc, at anion polymer 125 mg/{ according to

Alum concentration

Alum Color Color RE® (%) COD, COD¢; RE (%)
Influent 21,000 4,400
250 5,380 74.4 1,960 55.5
500 2,190 89.6 1,334 69.5
750 1,028 95.1 992 71.5
1000 772 96.3 896 79.6
1250 628 97.0 800 81.8

a : removal efficiency.

AGEZ ZA$ $AAZE 4 pH HE
Al gA @ FAR oz Fpuks] Eof Alumo)
FeCloll B3t 7)o, AlumE SAA=
Aastgien, AAAE S FAAIN2A
Zv(zix A H7/PF aFEHUG
Alum FXi Table 26]A) 9} Zo] Fol &
2 125 mg/ ¢ F 7oA Alumo] 250 mg/ ¢
2 AFEZ FYHINE 9 A= AAES
74.4%, CODc2 55.5%% R.th 500mg/ ¢ &
FYTEE =4 dHe W AT AAZ)
74.4%, CODc AA &0l 69.5%= FAHAS
o] 750mg/ ¢ ololAE Azt 95.1%, 77.5%
2 24t 1,000 mg/ ¢ 2 1,250mg/ L 9] F
LolME 750mg/ £ Bl F3F 2 AARLE
< Bgoy 1 F7Hgo] Yob A Alum
=S5 750mg/ ¢ & YR

A, o HAAYFY TEE AN bt
&ol& 62.5mg/ L, 4ol 31.3mg/ L ~187.5
mg/ L o] Z}7} Aglggol F& AR Uy
ot

oeta], Fo ]%
o] 93 A7 &
750mg/ £, ol ‘z-l °o¥o1% aE=
2 Zt7} 625my ¢ B YASA F FH
A A4ge FYP8Hd v 2 2 Table 3
2 Fig. 13 Zt} A48 A3
COD¢, CODwmn, 7] A A (Organic - N)o] #] A
8 FolA Egve AF AARE]
Z+z} 76.7, 80.0, 68.8% 2 %FolA Zgv 9

mo Ha
[}

I EE!

76.3, 783 L 65.1%¢°) v)& <7 ¢ %%
S Yehicl ¥ BODs, NH,' - N, N

e

N, NO; -N, T-N 2 T-P9] #A|AEL Ao}
A Ze A$ 47 783, 13.2, 100, 42.3,
49.0 D 99.0%2 A Lol&A Zu 69.7,

5.0, 983, 4.4, 27.5 2 953%0o] n)s) i}
53] NO; ' -N2& A5 Fol&A Egdd 9
T AAZEO] 44%Z A9 AAHR gEd
e Fol2d  EEWel g AALS
423%Z 108} Hx9 AolE HAC.

ol AFRE ZPsld B W AYEF

slurry Elvlgt A& 49 318ty &3 HzZE
el SHAZ Alum LA, SR ZA]
2 Yol ZY9rt 9 anAUdE ¢ F

ATk £¢ SHAGW HAAFEte
AAFAYANE $RSE £27122 BOD;,
T-N, T-P zZtz} 50, 260, 50mg/ ¢ 3 ¥ L3}
of 2 9 ol EemE T $ULY
23} BODs, T-N, T-P7} z}7Z} 26.5, 366.4,
dmg/ ¢ 24 T-No| 547% »=Fsta
o @, Fole Bevie] 9@ $7 4
A= 19, 257.5, 04mg/ L 22X F2A7)F)
A%e Ny 5Ee BT $HEAe 3
$ 34 455 3% T BYW 2FoA
10mg/ ¢ olslghe RYth B Agel ded
gole % oleAol Sa) ehd BEE
Hol BAB 534S AT HAY 5
47)% % BODsS} %H27 ¥% 7 150mg/
1= 14 Fo

=

r Jl
Iy
>

=
)

—148—



g 5 FEEn HugT AN TPt Fade A e

Table 3. Removal efficiency of leachate treatment according to Alum and polymer
concentration (Alum : 750mg/ £, Polymer : 62.5mg/ {)

Leachate Alum+ AP |Alum+A.P RE"| Alum+CP' |Alum+C.P RE
CODc; 4,400 1,024 76.7 1,040 76.3
CODwn 2,960 590 80.0 640 78.3
BOD:; 87.5 26.5 69.7 19 78.3

NH," -N 40 38 5.0 34.7 13.2

Organic - N 154.5 48.1 68.8 53.8 65.1
NO, -N 18 0.3 98.3 0 100
NO;” -N 293 280 4.4 169 423

T-N 505.5 366.4 27.5 257.5 49.0
T-P 432 2 95.3 0.4 99.0

a : Anion polymer b : Removal efficiency ¢ : Cation polymer.

1 Table 4. Characteristics of leachate at
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® CODw. 3,040
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Fig. 1. Removal efficiency of leachate T-N 997
treatment according to Alum and CODc, 4,720
polymer concentration (Alum: 750 BOD;s 95
mg/ £, Polymer : 62.5mg/ 2 ). NH, - N 818
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Table 5. Removal efficiency of leachate treatment according' to conjugate reagent and

polymer concentration

Influent A+C mg/ £ (%) F1+F mg/ ¢ (%) F2+F mg/ £ (%)
CODc, 4720 1152 (75.6) 480 (89.8) 212 (95.5)
CODwn, 3040 500 (83.6) 206 (93.2) 87(97.1)
BOD:s 94.8 245 (74.1) 15.3(83.9) 10.7 (88.7)
NHs - N 817.6 800 (2.2) 790 (3.4) 788 (3.6)
Organic - N 150.8 33.6 (77.7) 34.7 (77.0) 15.6 (89.7)
NO: -N 0 0 0 0
NO; -N 29 5(82.8) 4.7 (83.8) 3.9 (86.6)
T-N 997.4 838.6 (15.9) 829.4 16.8) 807.5 (15.0)
T-P 91.7 3.4 (96.3) 2.8 (96.9) 22(97.6)
SS 400 6 (98.5) 4 (99) 2 (99.5)

A+C : Alum(750mg/ £ ) + Cation polymer(C312) 25mg/ £ .
F1+F : FeCl3(1500mg/ £ ) + Cation polymer(FO4240) 10mg/ ¢ .
F2+F : FeCl(3500mg/ ¢ ) + Cation polymer(FO4240) 10mg/ £ .

() : Removal efficiency(%).
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Fig. 2. Removal efficiency of leachate

treatment according to conjugate
reagent and polymer concentration
(A+C312 : Alum + polymer C312, F1+
FO4240 : FeCls 1500mg/ / +cation poly-
mer, F2+F04240:FeCls 3500mg/ ¢
+cation polymer).
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Table 6. The comparison of removal effi-
ciency on each element at farm

A and B
(unit : mg/ ¢)

Item farm A ) farm B
treatment treatment®
COD¢, 1040 (76.3) 480 (89.8)
CODwn 640 (78.3) 206 (93.2)
BOD:s 19 (78.3) 15.3 (83.9)
NH," -N 34.7 (13.2) 790 (3.4)
Organic - N|  53.8 (65.1) 34.7 (77.0)

NO; -N 0 0

NO; -N 169 (42.3) 4.7 (83.8)
T-N 257.5 (49.9) 829.4 (16.8)
T-P 0.4 (99.0) 2.8 (96.9)
SS 7(97.4) 4(99)

" Alum + cation polymer.
? FeCl; 150mg/ { + cation polymer.
( ) : Removal efficiency (%).
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