Eldlel S wdet AZ2LI0PILe] 2T &

Biofiltration of Ammonia Emission during Manure Composting
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Abstract

This study was carried out to investigate the filtering performancé of using fresh
compost as a biofilter. Three biofilter vessels were made using fresh compost as a biofilter
media. A mixtures of dairy manure, soy sludge, rice hulls and sawdust were composted in
a pilot scale reactor of 605L to generate the ammonia emission. The ammonia emission
from the compost reactor was passed through three biofilters and collected in the boric
acid trap to measure the ammonia emission. Filtering performance was influenced by the
depth of biofilter media. Efficient filtering effect was acquired for the depth above 40 cm.

LA &

FEud 7hE9 ASAReE FA GdHzn glern o wa Ruxddde FFskEHn Q)
o FAbel A wAstE Ene ditdoz Huls Adse] A Fddd 2y HEEs
€ HHYI3 AYste FAAAM BAste FHE AT AYGAdAE 8 AT FHE

AAZ Ed4FE Fol TF ULE dovln vk

Hul3l AT 24T e FAHEL gRYoprtzeln, EHujg %4“1"4“0’ &
et o Qe 2HYol dov, AETHA AP eHEH, Al 2 ¢
oA v otk (Lang, 1992). AE3H &3 o|§E F Sle A5E EY, Hy|, £
¥, H% =& gy Fol Avk(Janni, 1999).

2 d7e 2HARA HuE AdEstd gAY Bty A& Bt 23 23
o HAwol(AFA BE EHAYTE At AH b2 SHAN2Y HA V| 2ARE
AFstnA +HystAt.

I Als 2 9y
HEEuo Hus Hge BAkE oAE FANPHY] Astd 149 Hum wezst
el wARE AMstd Hulzol BAY WEAEE 3 SR FFAUG. Huig w

&2 WA 108cm, £°|l 70cm7tA A&EE HAAT + Jow, gixE WA 30cm, ¥
900cm7HA] BHAEE ANE F A& Ho|RE ot} HAEE gHZA 7zt 20cm,
40cm, 60cm®] #ol2 A st w7t SBHAZ WelMe AFATE 3GAZ 24
G(Fig. 1). AFALL 2Hx) 9dd, 239 AAzol ¥ wjEri29 fFd 9ste 2
e =E 2 dATFdME gAY FAzeld st AFAE AR

20013 =

e

=F

OH

%3

10k

e g3 = 3 (20009 109 129)

- 431 -



LR E-R = %’— et AEFEASE] FEH d2 H4FTHY B €4A, A4 R =
FFUE 810 ) $AQ): B o] AA &3] Exo] 66cm7tHA]
of FAsAth EAARE LAV €d vsHEE S
#oll 719 ¥FL BEYolE AHEstd 56€/mm«] fEoe A&FFeg
st B2 A AFAS FaF dzbe dtdzet g zAA o2 800gr
o NgE ANFste FEAEY ESSGEAPA Eobo 31_% 3 JEAE YA
Huljzt 3 2AAAF AR 2= KE @ddE Aesto Ao 28d die
21X HlolHZABMP Int'l Co)g B3te] PCol 147+ BA02 A=t Fuijoprtre]
Ty 931xE A8 A3 I 2AxE FHI Fo @& FAsNeH, wWELE
500mLe] dztEetzad E3ste FAERT G Y st WA 13y FA A

1
=
i)
rz

B oo PN Nlo

CEER:
9

m. g3 9 »&

Hulsg 9ot A4d AR TSy YREHE E I dehhch Hug Az

£ges 2A4Ee 49 A% FaFe 4EE4E E 20 vehich & 20049 ol
MCE Hulsh ARoH TLI%ZEE 667%2 47 48 98 SHARE A9 Wit g
o pHE Hulg AelA 614 712 F7He #a gAARAAE dARoR Fasd.
C/N2 Hulgl AgolA 28104 2548 ZAag whd @50 A s 218004 193-21.3282
vju ek A % ashedeh.
29 2% AQUI0E HHE 25 ¥ YAARY LEWSE YHiFER o Hug ek

AR, FR 9 o u5e W8S Rgoy SR FEEVY GAEN} W) AAY
oz we £EE fAaAUT Hul 18 F 80T Axe) Auexd doe ¥ WA 4%
71 Aastel 4LAREE 45T o2 Holdth A2 uloleWe ARLEE 30THS o
SE T T

a9 38 gAAH GARA B, 09 19 FRUshA HAROHF FALAREHS
BlFs ok Tgeldst gol dRuoltat Huzeld Hus 39 F 250ppme HH o
2 43 gastgon, 2R Foli 2RAE AARCZ bF 2 Wem(A)AAE 62 Aol
120ppm ©2 Z3sol BHE TG © Bol her) Astgort 0cm®B) 2 60em(C)el
A A wAasA ekske,

=)
o
E

=

r1r

v. 4 &
g5 HAEolZ WIHAPNEZN wjE7t2Y AFALE FAHs SHHANYE S FYg
A3 @A B E0| 40cm ol AolM EHEFHI FF A Yelh

V. 3xEd
Lang, MLE and R.A. Jager. 1992. Odor control for municipal sludge composting, Biocycle
33(8):76-85.
Jannm, K.A. and R. Nicolai. 2000. Designing biofilters for livestock facilities. Livestock and

Poultry Odor Workshop II. Department of Biosystems and Agricultural Engineering. Univ.
of Minnesota. St. Paul, MN.

- 432 -



Table 1 Physico-chemical properties of composting raw materials

ID MC pH TN TC C/N  Ash Density EC
(%,wb) (=) (%db) (%,db) (=) (%,db) (kg/m) (mS/cm)

Dairy Manure 79.7 59 220 430 195 125 992 4.0
Soy Sludge 598 46 573 506 88 53 675 150
Rice Hulis 82 59 0.51 388 760 168 87 05
Sawdust 100 48 010 473 4730 03 168 0.3

Table 2 Properties of compost mixes and biofilter materials during composting

iD Time MC pH TN TC C/N Ash Density EC
(day) (%6,wb) (=) (%,db) (%,db) (=) (%,db) (kg/m') (mS/cm)

Compost 0 71.1 6.1 151 424 281 3.2 393 45
20 66.7 7.1 158 401 2564 47 342 50
Biofilter 0 68.9 74 192 418 218 40 358 50
A(20cm) 20 68.3 66 214 413 193 46 355 5.7
B(40cm) 20 685 68 200 422 211 4.8 362 54
C(60cm) 20 67.7 7.0 199 424 213 5.1 337 4.5
———]T Am.biem Unit: mm
ANV tl 00 !
m::p‘ i izoo ‘ Data
1gie W ry o PC
370 Botter ® 4.200 : Lv u::
A pj,,o,zmﬁ < Flowmeter <«— Air Blower

Steel grate
V]
h = A
41080
—
Compostear ‘M
0 VWV .
S e——

Boric acid trap :‘;‘?ﬁ;g

Periorated

Steel grate T

—p ‘
4300 L

Biotiiter

—— Exhaust gas -

A

Figure 1. Schematic diagram of the pilot scale composting and biofilter system.
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Figure 2. Composting{upper) and biofilter(lower) temperature profiles
during composting and biofiltration process.

300
. 250
E
8 200
§ - —6—Eftluent
& 150 _—8—Biofilter A
13 —a&—Biofilter B
@ 100 —¥—Biofilter C
2
£ s0
<

]

1 2 3 4 65 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1200
__ 1000
3
a
2 8oo
[
K3
[
g 600 . —e—Effiuent
° -—B8—Biofilter A
Ag 400 ! —&—Biofilter B
[] —¥—Biofilter C
€ 200
€
<

0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 18
Times(days)

Figure 3. Daily(upper) and Cumulative(lower) ammonia concentration
during composting and biofiltration process.
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