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Abstract

The treatment of piggery wastes was carried out at pilot scale using a multilayered metal-activated carbon system
followed by carbon bed filtration. The physicochemical properties were obtained from treated samples with agueous
solutions containing metallic ions such as Ag*, Cu?*, Na', K* and Mn?*, which main obsevations are subjected to
inspect surface properties, color removal properties by Uv/Vis and EDX. Multilayered metal-activated carbons were
contacted with waste water to investigation of the simultaneous catalytic effect for the COD, BOD, T-N and T-P
removal. The removal results for the piggery waste using multilayered metal-activated carbon bed was achieved the
satisfactory removal performance under permitted values of Ministry of Environment of Korea. The high efficiency of
the multilayered metal-activated carbon bed was determined by the performance of this material for trapping, catalytic

effect and adsorption of organic solid particles.
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Table 1. The Andytical Results for the Primitive Piggery Waste
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Table 2. The Trid Examples of Meta/Activated Carbon layered and Nomenclature

Sample Nomenclature Sample Nomenclature
Non treated Activated Carbon Al Saw Dust/NaAC D2
Saw Dust B1 Saw Dust/KMn-AC D3
Mixtures of Saw Dust and Cu-AC(2:1) B2 Saw Dust/Cu-AC/Ag-AC El
NaAC C1 Saw Dust/Na-AC/Ag-AC E2
KMn-AC c2 Saw Dust/KMn-AC/Ag-AC E3
Cu-AC C3 Saw Dust/Cu-AC/Na-AC/Ag-AC F1
Ag-AC Cc4 Saw Dust/Cu-AC/KMn-AC/Ag-AC F2
Saw Dust/Ag-AC D1 Saw Dust/Cu-AC/NaAC/KMn-AC/Ag-AC Gl
2914 (Influen F e «(Influent -
Table 3. Nomenclatures of activated carbon treated with potas- F2(nfivent) {influent) T

sium sats

Sample Nomenclature
0.01 M KCI + Activated Carbon K1
0.01 M KNOs + Activated Carbon K2
0.01 M KMnQO, + Activated Carbon K3
0.01 M K,S,0g + Activated Carbon K4
0.01 M K,CO;3; + Activated Carbon K5
0.01 M KOH + Activated Carbon K6
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Fig. 3. Schematic diagram of tertiary stage.
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Table 4. Results of Pore and Surface Analysis for Metal/Acti-
vated Carbon

S Micropore  Average Pore Micropore

Sample ( m%) Volume Diameter Area

(cm*/g) R) (m?/g)
AC 1620 0.532 20.02 1243
Ag-AC 624.0 0.248 16.84 616.2
Cu-AC 1127 0.443 16.86 1108
KMn-AC 1087 0.428 16.72 1073
Na-AC 672.3 0.265 19.12 663.7

KMn-ACE 352 F8%-8 vehliglov, WAl Ag-AC, Cu-
AC % NaACE FAFSHAl B Fa=s YERIISITH3, 14].
Ag-AC, C-AC %! Na-AC?] 75, 555 A7 3p7] dell &

AR Adlss, s 9 uAlEee] a&ole] At ¢
7 s&s WA E%% Ho R QlEto] vAlEE =
ST oR Maket Ao ® ARG Lt o] F Alns}
%2 02 KMn-AC:= © f& FEANEY Ty dow
st ofte] F7Fsw} W2 e niMlEEe] F4E A

© 7 o7ZT}. Table 4= BET W38 3], v|Alsa4y] W v
ATTHAS AelE F59 FHol wet vlwske] Yehlgl
th w5 A @R Alsel digh v]3Ew A2 1056~1168 m?/
g2l m% of B3tk KMn-ACS] v)3ZW 2 72 Ag-AC,
Cu-AC . NarAC®] B4 gh=oll Blisto] e o= of
S AE HEMISIEE B TS 16.63~17 A W
Slell At o Z 2lolE A = ket vAlEEH-
o} wAlEE WAL A & Afe)E KolA gkghondt,
KMn-ACe] 73-9- 9RF &8 ghs JERIGIT). wabx] Bt 7]
8 B4 5L AR veken, olsel F3 ¢
< 3 A=de F25E Ae)E ez Ao R oA
A

F&308) Puel o FerEe) Nase o) £7 v
o F7E w0 sl ¢l 50 o]ate] WslelA] LS.
olelat Ak FEA el oJsfe] AxH AR o] 0§ B

EEEEE 7P AL, HAaT vAlE TS 7L 9l

FHt 5ol FAL J%léri%j—ﬂ Ao AAE 7P & WA
o Ea ok 3 @des Abgslel ME AA 5E
of A5t A5 @_6“0}03 o, 0|5 A¥E2E Fig. 5° UrE}LH
oAth. UVIVIS 83715 AHg3Lo] A7) EA1EH 49 714
B GQelM FFul7h B S0 vERTh MEAA
ATAT el thEm ALY} B1E A|Q)sty WS wket AdE
Aot o5 AR Fik AEA|A e kA Efo] H
Xl e Aow 0%7%?%} '%‘M M o ® S5 A &
&S A ARSI S 73 WAl AIHC1~-GL)el A L)
&ihs‘, jl-¢- Q%Z*OE A AAZI7} VR g
‘ el g A Aelere 5F
1 ﬂ%ﬂ FHuj2] Z-gol| eJsto] AlA F&o]

e IO ["L O_u
o Hil

oft

oX

i,

EH“

1_4

3.si

3.0
2.5
20

g 154
104

0.5+

0.0

0.5 T T v T . T g
200 300 400 500 600

Wavelength (nm)

(a)

-0.5 T T T
200 300 400 500 600
Wavelength (nm)

(b)

Fig. 5. Variation of UV/VIS spectra for wastewater purified
with the activated carbons treated with metas; () A1~C4 and
(b) D1~G1.

Sl vERd Ao ® o AT,

AlsA] ok FAF #4=2] 79 CODS} BODS] it #he
oF 50,000 mg/Lell llgstct. o] 52 12k 318k A2l 77 (Fig.
6, 7)°ll 2J3ll CODS} BODS] Hit#to] ©F 1,500 mg/L ©]3t&E
HaEh o5 v S5 @4del oa) A4 A
o <Jal AHuisls 73%, BOD #t °F 5~300 mg/Le] H<]
& JERIILE 53] C1v} F1e vlg- A8 o 7 Ay

= L}EMO*E} olEo] gt Az} | el
CODZﬂﬂ & =4S 95ko] o]5L v FEAy dAw
of Sal A% el sl deuigls 45, COD A2

150~300 mg/L°] W9l gt HEhiSit 58] Clj} B1:2- v
T 2 oR A2 adE YeEgith 14} sek Aol
°]& cobpel kel oF 1,500 mglL ©)3kE Ha® FE
= T2MRF 371 Fdete] H7)5E Fofl o]52] g2 A W
o}A”r}

7] Foll oj 3FeA ks 972 4 mglLellA oF 2
mg/Le] Atelell &3sto] WSt o] 5ol thdt AlA &
< Fig. 70 Yehigith. TAAZHT-N)F Evod é_‘i%*



Removal Efficiency of the Pallutants from Piggery Wastes with Activated Carbon Treated with Metal and Their Pilot Scale Design 185

8
T

BOD (mg O/L)

100

A1 B1 B2 C1 C2 C3 C4 D1 D2 D3 E1 E2 E3 F1 F2 G1
Sample

Fig. 6. Results of BOD removd effect by metal/activated car-
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Table 5. Comparison of physical parameters of activated carbon
treated with potassium

Parameter
Sample Micropore External  Average Pore
(m?lg) Vol uSme Surfacze Area  Diameter
(emg) (m9) Q
Ki1 1295 0.566 24.03 17.48
K2 1299 0.518 26.13 17.41
K3 1214 0.517 271.73 17.03
K4 1148 0.452 19.35 16.95
K5 1195 0.467 2371 17.02
K6 1349 0.537 24.21 17.26
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Table 6. EDX Elemental Micro-Analysis of K-ACs

Spectrum Label Matching Different

(Samples) Elements Elements
K1 C,O,K,Au
K2 C K, Au
K3 C,O,K,Au Si, Mn, Cu
K4 C,O,K,Au
K5 C,O,K,Au
K6 C,0O,K,Au Na S

[I Before Air Blowing
[__] After Air Blowing

COD (mL/g)
g
1

K1 K2 K3 K4 K5 K6
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Fig. 10. Results of COD removal efficiencies by K-activated
carbons for the piggery waste.
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Fig. 11. T-P removal efficiencies by K-activated carbons from
the piggery waste.
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Fig. 12. Results of T-N remova effect by K-activated carbon
for the piggery waste.
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Fig. 13. NH,-N removal efficiencies by K-activated carbons
from the piggery wast.
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