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Fig. 1. Diagram of column test.
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Fig. 2. The temperature changes during composting of chicken and swine manure (arrows: the manure turning day).
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Fig 3. The ammonia and trimethylamine produced during composting of chicken and swine manure.
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Table 1. Particle size distribution of sawdust and swine compost

Saw dust Compost
Particle size % %
>2mm 0 2.4
1-2mm 4.6 12.6
0.5-Imm 45.0 30.0
0.25-0.5mm 304 21.6
<0.25mm 20.0 334
70
60 - Empty Bed Retention Time . A
. ----30sec e
= 50 r
g —&— 60sec
% 40 t — & — 90sec
E 30 B
8 w0t
10 r

(] D T Y
0 4000 8000 12000 16000
Accumulated NH; input (Times of empty bed volume)

M 4. AT E AR PRA [R5 R IR SRR R -

Fig. 4. The ammonia adsorption curves of sawdust filter with different retention times.
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Table 2. Effect of different retention time on the final nitrogen contents of filters

Retention pH Moisture NH,'-N NOL-N NH3-N Inorganic N*
Time Content Input recovery
sec % pelg ne/g g/ %

30 7.48° 17.8° 1280 151 1585 90.28
60 7.70° 22.8° 1316 323 1616 101.42
90 7.64° 24.9° 1263 242 1668 90.22

*Inorganic N= NH4"-N+ NO,-N= NH4'-N+ NO,-N+ NO3-N
> Means within the same row without common superscripts differ significantly (P <0.01).

G MR R ER A7 Z TR B B B & > AERAEE R T (0-10em) EA% IRk o3& & HIpH
BRI AR (R 3) - #EET G ERES BUBRBE K 311 R » EORFF/K T A R TTmE K
HELGEEIE TR BT - AR A ERTEABI T R A KDY X AE Bk
GrORER 60% AR EAR - BLORERK ST ATREZAAE AL SR AT 3 B ARRIE - L) DEORI SR A B SR L 604
ng/g BHEARMFAR = - HAS R ATREER [Jg7k45r (37%) B pH {H (7.8) -~ BUEARARCEYIHE
BAFHAR - BSORH LS (nitrifier) HCRE R Nitrosomonas europae Fi#E &R pH
{E43 81k 7.5-8 ( Schimidt and Besler, 1982) -
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Table 3. Final nitrogen and moisture content of filters at the different sites of column

Site pH MC NH4'-N NO,-N

cm % ng/g ne/g
25-35 7.79¢ 37.2° 1224° 604°
10-25 7.59° 18.6° 1275 18.7°
0-10 7.35° 6.52° 1361° 93.3°

¢ Means within the same row without common superscripts differ significantly (P <0.01).
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DI )5 B G A S IR 5 R D) - 11 B A g AV S IR R EL R > 7K - 5 R 2 60% >
FESRMHENAE (VD) RIS ERBERRE » 28 1 hr REHRERIEE Ry 6 ppm > ZEERIFIUE 86% -
76 hr DItk HH R A RIS N » 2176 hr LB FERIRE R (B 5) - #AE (1) #MRIE 120
hr BIAAEZE - HZERTERER 100% » KRFHEMEELD (1) F12 () HH SR BRSRAEMHENEFTHT
AL - HERE R Bm KRR - JERIHATE 76 hr 18 GEZSREIEIKEERZ 4410 £5) FltaE
Z¢ o HEZERTEERERLT 98% » AEHENLLE 4 (V) A1 6 (V) MEZRFHEFIAREHEME GEERER
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Fig. 5. The ammonia adsorption curves of biofilters with the different packing
materials.
Sawdust : compost ratio(w/w) of packing material: T:1:0, T: 1: 1,1T: 2:1, IV :
4:1, V:6:1,and VI : 0:1.
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BB AR AR E 2 o DR B SR R SRR LLE (8 5) - W iR A R R Ry V >
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* 4. LYK ER T T

Table 4. Content chart of the biofilters after reaction

pH MC NH4"-N NO«-N KN-N

% ng/g ng/g ng/g

I 7.63° 38.0° 1522F 1016™ 3617¢
I 8.33° 40.9° 3743 1142° 6162°
111 8.31° 39.7 3231° 835% 4444°
v 8.22° 37.8 2423¢ 696° 3256°
Y% 8.20° 38.9° 2066° 1175° 2821°
VI 8.34° 49.1° 5383° 1051 8681°

*"Means within the same row without common superscripts differ significantly (P <0.01).
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Abstract

The average ammonia concentrations of gas generated from aerated swine and chicken wastes
composting plants measured in this study were 101 and 1241 mL/hr/m®, respectively, while those of
trimethylamine were 94 and 532 mL/hr/m’, respectively « The sawdust-based filters were used to determine
the best operational parameters of biofiltration. The breakthrough times of the biofilters with 30 sec, 60 sec
and 90 sec retention times(RT) were 68, 139, and 225 hr, respectively. The ammonia removal rates were 100%
within the breakthrough time. The results of analyzing the final nitrogen contents of the packing materials
showed that the biofilter with RT 60sec adsorpted the largest amount of ammonia. Therefore, the 30 sec of
RT was enough as evaluating by ammonia removal rate before breakthrough, while the 60 sec of RT was
best as evaluating by ammonia removal and transferred rate. The results of comparing the packing materials,
which were mixtures of saw dust and matured swine compost at different ratio showed the ammonia removal
rate of compost-only filters (VI) was the lowest. The breakthrough time of the sawdust-only ( I ) biofiter,
biofilter IV and V, whose sawdust-compost ratios were 4 and 6, were all 120 hrs. The ammonia removal rates
of biofilters IT and I whose sawdust-compost rates were 1 and 2, were between the sawdust and compost-
only filters. After the 120th hour, the ammonia concentrations of output gases of biofilter IV and V were
lower than that of sawdust filter, which meant that biofilter IV and V had higher ammonia removal rate. The
ammonia adsorption and transfer amounts of all the packing materials were V> IV> 1> II> II> VI. The

packing material of sawdust-compost (6:1, w/w) was the best biofilters determined in this study.

Key words : Biofilter, Ammonia, Removal rate.
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