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Effect of Temperature on Removal of
Ammonia in the Ceramic Biofilter Inoculated with Earthworm Casts

Cho, Kyung-Suk

Dept. of Environmental Science and Engineering, Ewha Womans University

Abstract

Removal of ammonia using the porous ceramic biofilter inoculated with earthworm casts
was characterized. By assuming a plug air flow in the biofilter and applying the Michaelis-
Menten equation, the maximum removal rate of NH; was 280.7 g¢-N - m* - h'/(18.0g-N - kg™ -
d) at 30°C. NH; removal rate was increased as temperature increases from 15°C to 35°C. The
maximum removal rate was 285.8 g-N - m? - h1(18.8 g-N - kg'l - dly at 35°C. At 15°C, the
NHj; removal rate was 122.8 g-N - m™ - h(8.1 g-N - kgl - d"!). When 210 ppm NH; was
supplied to the biofilter at space velocity of 220 h'l, the removal efficiency of NHj at 15, 25, 30
and 35°C was 80, 90, 95, and 96%, respectively. The removal rate of the ceramic biofilter was 3 to
15 times higher than other biofilters comparing the removal efficiency of NH; per unit volume
of carrier. This result indicates that earthworm casts and porous ceramics are very good
inoculum source and carrier, respectively, for the NH;-degrading biofilter.
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40 HBBTBIH Mo M1T

of olal M HT ok H2 oAt
Hog ool Airew Askg 4 9l
FARE ol &F ABAH BAPYS o &
Byo} AA 71l T8 AT Ik

=
59 99 A A $4 5
A

OH X‘—@r*ﬂ 94 2o Asf wh=tho FehA
Asllits &t Ao olgst #59
< A3 9k, dstlFS biofimdl|] 273}
SFALHI0I gel bead Tl Q1F4 282 YA 3}6l=
HWHol sl grhien g3 7)e FokdA s
AN FS H-3 GAo 143)ste] HrtA F
9] R Yo}l GHE A A 3= biofiltration 7]&©

p

-

Biofirationell oA EHETES 5}‘%3}% -
A= FA S EHHAEeth £ BA 9
<= H] ZHAC] Hol nA=Ee] 1235}% ]
1 E?*gﬂr WA o] Zofopstehis)

A 7174 GHet 7714 FAR
T 9‘5} S GAR 47, EE Hu 2
Fol FE AREEIL Slrhiew ol2gh

ol Ho N fo

AE Bagadel Hold whi, 7|7t
S =AY o] A s A
g2 7714 S YR S, 84
polystyrene, perlite @ Thg2d Al2He %01 gl LF»l
5

O

#7]
2 Al
0]1

q

ﬂ-‘l EI}L F{o
¥

o
:(o

o AHEEIL ek B4 BAE 414 B
A vis) 7o) M SA, 7140]
Fah WrAgel 7] mE 3710 AHgel 7t
& 542 /ML o 29BE, A2 SoiA
F4 AZ 1§ biofiters] o] B
A9H T 9,
wlologE e YA 8L PN A
35 4R 77 o] L7En, 94 vA
Fo2 FeA} EF 5 wol o185 %
w50 EPE o]/t s RUER
2853 ok Aol BAEE Aol A

A e A% 24 FEE UA &3EA

o

rlr 01r

ok

= it [o Fll‘

il

o
o

EQLJEE

0 [0 ox 30 4

o
L of rfu o & M oox af g L ofUomE L2 H rfo

re
-
2
R

Lorr

o
}~rj
:
it
B
R
ol
i

=)

L S Moo T o=

:‘,31:"
1
o
oft
0 o S
&0
X,
o
o
e
R
fm
it
i)
ofX

1. 2o} s MTE nHalE ulo|2
Tefo 28t AzLo} HH HH

HES J59CE AREaIsith
HulA| 500ml°ﬂ

| 250 pmell A 3032F wukate] 3
Fatdrk o] A5 HE 8000pmel A 4027 €
A 2t FAE 3tk dgE #AE
40mio] F7]dui Aol detete] W= #A FE5Y
= XA v Aleby g2l E a9 27
9 mm)9t EFATE o]¢h o] dH o} 3
Ads IAZSAZ g Aty 2xlE frel
m @ X300mm L)ol Z=A3F3Th H}OIO
ZE ¢ %di < Table 1o YepIAE=H], 5

2 Z}F 274 mi9} 431g/1.0]) Atk
SEL (A Y FAFAG vlo] L FElY] F
3

=4
4t el shzel £3F) 56n7e) 2ol A



X3 =/ XFo| EHEE BT

M2 HIO|Q BE{Q] APLIOH M H OjX|= 22 BF 41

Table 1. Experimental conditions.

Packing conditions

Packing material Porous ceramics
Packing dry weight (g) 118
Packing volume (ml) 274
Packing density (g - L) 431
Packing height (cm) 16.5
Acclimation conditions

Space velocity(h™) 56

Inlet NH; concentration(ppm) 60-590
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Fig. 1. Time course of NHs concentration on the biofilter
inoculated with earthworm casts.
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Fig. 2. Kinetic analysis of NH3 removal by the biofilter
inoculated with earthworm casts at 30°C.
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Table 2. Maximum removal rate of NH; by the biofilter inoculated
with earthworm casts at 15, 25, 30 and 35°C.

Maximum removal rate
Temperature (“C) R P
gN-m”-h gN- kg - d

15 122.8 8.1

25 2584 170

30 280.7 180

35 285.8 18.8

15°C 25°C 30°C  35°C
m , inlet NH; concentration: 210 ppm
o , inlet NH; concentration: 680 ppm

Fig. 3. Effect of temperature on NH; removal efficiency by the
biofilter inoculated with earthworm casts (SV=220 h™).
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Table 3. Comparison of NHz maximum removal rate.

Inoculum |Immobilized | Maxim removal rate .
source material N . 3. bl {gN - kg! - o et
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Fig. 4. Scanning electron photomicrograph of raw porous
ceramics(a) and ammonia degrading bacteria
immobilized on porous ceramics(b).
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