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A5 B 8 BT YR R Fa 2 28 U HE AR 25 E A 2 P R B AR 4R » AEYIE IR 7y By 4 4H > 73l
Ry Ad - ieRE s BEH - teARERSHEAD - C4H - iR RIEELFR - D 4 ¢ Ie KBRS ISR » EITAEYIER
A~ O EER R EBLE R A i E o UGS REUR » 4 SH1EH B 220 REAR] > &SRIVERRER B HET 100% >
HimgE=m - pimii G Bk 5y 5l By 55.4 ~ 55.5 ~ 442 [ 42.4 OU/m’ » DLFHRERFHATEE - 5 4 pRF4l
JEREZ 16S rRNA B[R P41 /3 A4 SR 8K » 281 2 4l B LA ProteoBacteria W9 R > 43R5 64.3 ~ 63.2 ~ 72.4
65.2% - Fth D 4H [ A Bacteroidetes ~ AcidoBacteria ~ Firmicutes %5 3 {[EE P40 E » Wi 5 B By Sphingobacteriales ~
Acidobacteriales ~ Bacillale H F} » M Y = - 4 E M HHE > {8 4 D& > & Euryarchaeota
F9 ~ Methanomicrobia & H 2 o HAF D 4H 1 J) 0] 25 35 J& > Rhizobiales T T} ~ Pseudolabrys T & 2 [& & 5 Bl
Nitrosomonadales EF} ~ Nitrosospira & Z FHALE » S se 2 EAYIEIR Z SIERIER » R ERRE A
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BHE SRS E S 2 RREEFTHME B R R EOS SIS E BT R KGR B RE P A 2R
JRA TR E e RS A RS - FHARE - 2R LS (National Research Council, 2003; Feilberg ef al.,
2010) » HAER L FEAYIEEERAS (UNECE/LRTAP, 2012) » H Mt ~ 55 - BREHERRMTHIEEY) (USEPA,
1995) o —f%H FARIE R E & & EEAL S22 AR R T =0 - AL - (BBVE - AWESHE AL (Alkoaik,
2009 ; F£5 - 2010 5 7 - 2014 5 2% > 2019) - S YHRMEELAE YRR T A - BRRCARK - BOREZ (S (155
2010)

EVR IR vl g aT BBy — TR &R M B AR W M BR B U704 - S HE B AR ) 1 3 7 BB 5 2L E RE 1A JE
b T EE N R DAREOT YIRS (Jaber er al., 2014) o DAFEAJE 5+ B4 L HE A R IR Y A= VDR R
2 REREFE AL R - ST = B R B S R AR FEE 85% DA (E5F 0 1996 ) o SR EERERE I
Arthrobacter sp. fHRE RIS ERR - > SHEFENAEVIEIR - FH DR EFEREEY P E AN = R EREER - &5
BUREFRE 532 96.8 B 97.2% (Ho et al., 2008) - DLEFDNRINEEN YRR » TR RS - R REER
pH {E/NY 7.5 K& 8RR 35% » MR PSR AR » SR SRR ERES 99.9% » Fik 2 AR
96% > HAWR PRI A B R Sl B A = 2 &85 (125 > 2010) © Das et al. (2019) FI| A=Y s B AEAH Y 2E 97
TR TR ERRES - EERER R 119 s AUERIEIRIET > HEREBREE T B 33 gm™h' ~ EBREER
A 99% o F5 LA 2R AHERLE (A YR IRIVE SRR » TSI ER T 2R AR - SRERERE
T]EE 97.8% » (HEZEIHLINE 6.5% (Zhong et al., 2020) - SSAHZEA| HIE AR E (FAEYIRARIE R - FHAERR
HERE AR TP HEH AL - BRI E TR BRI EE EER T - BRT 64.2% WERRRCE » e EHE:
HIIEBL T 35.8% (Yuan et al., 2019) -
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AU RS VBRI PR AR o BetBaacatnd 4 TR - AfRieREa - IREIRGHACH - i AE
1T & MA IR

Zo3Hf o IR R RIS o MO HERRFE PR RS, -

M A

TEPRAET R

JEFHJeRIp e A R ATaat 2 4 (BB AR AR PR - i 2 X R R AR & - Hofr C ~ D 45 AU iz
HA 0.7 mm EHH 2 SRS (1255 > 2010 ) > FIFK RFRERADEM Bk & & - WEHKS SR RE
FEL) 60% ° A ~ C4HIETEIER I ARSE » B ~ D SIETEIER R AR R S HERD - HE SR S IR — A HEAE R i
FT2EJE (2 min/30 min) > GESHHENLZEE 10 cm B 30 cm AYSEE > & 10 em SEJE RIEE 45°C LT - AlETTHI
Mo FHHERFREIAE | o A A 2 SOR A B R ERD 2 S s 1% - & R R E R RO E &
N 4 ERERDEIR - (E22RIE ] (empty bed retention time) B 5 60 s o iEHASIT & & BIAH PR SR L FESR
2 @SRRI > ETRERZARER -
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Fig. 1. Composting temperatures at depths of 10 cm and 30 ¢cm in an aerated and in-vessel composting house. Arrows mean

IIL.

I

Iv.

the days of turning.

KRS ITE

PERHP R RRENE R 2 R &R N7 7E — el / 73 EETE (NIEA A426.71B) ; HERHRARRE
DI BERR1ER (GV-1008S, Gastec, Japan) BiL) =0 FR A% (No. 105SD, Kitagawa, Japan) JH7E °
HIREREME

DERORE NG Z RS54 E RENIE 74 — = REEEH IR SEE (NIEA A201.14A) AT ERME -
&Giatorth

FIF SAS 4t 245 (SAS, 1988) 2 — 4R M =UF2 2, (general linear model procedure, GLM) #{T&H R E
PSRBT W LABRE G 2588154 (Duncan’s multiple range test) » ELERRER[ > 72 LA -
AT

HLBRHEER: 10 g 7 100 mL SEEKe - B528 1 h % - MATLSEEKHE - IOV 0.1 mL &bk ERss:
B o BrEANY - BRI RE - RIS E N2 R AAHE il )7 7A NIEA E301.11C (1TEFEERIRE R
SRR ERAT 0 2008a) -+ B E A ZE R AR E E UGN 7% NIEA E401.11C ({TEbeiR (rBIRE MR AT - 2008b) < H
B E SR EEONE A28 Schimidt and Besler (1982) 2 J77% » HL 10 g £&AnAIA 100 mL fEEE/KIFREFR -
DIREE /K 10 5 HE R - MRS 1 mL EIRSOREEREE AT (5 L && © (NH,),80, 0.5 mg, CaCl, * 2H,0
13.4 ng, MgSO, * 7H,O 40 ng, Bromothymol blue 2 ng, KH,PO, 0.204 mg, FeSO, * 7H,0 2.46 ng, EDTA-Na2 3.31 ng,
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NaMo * 2H,0 0.1 ng, MnCl, 0.2 ng, CoCl, * 6H,0 0.002 ng, ZnSO, * 7H,0 0.1 ng, CuSO, * 5H,0 0.02 ng) » #EfT 3 &
1 HEE 6 FHE i SN R 2 R E - SRR R DI IRRS TR R -

ERE R T

RERER 180 RERZ AR i - S4HPR S BikkmIt&y 100 g )R & 511% » FEAL 10 g B dm » il 100 mL fE g
7K > 100 rpm FEE#% 30 min 7% » L 5,000 rpm EHEEE 0% 0 SR LL DNA 25U ZE4H (PowerSoil® DNA Isolation
Kit, Mobio Lab. Co.) %H{ DNA > i & J0FiE % #1r 2 J5 A #ET (% > 2017 ) - ARIME - H4E K EE
B — 7 16S B 18S rRNA KA 7 EL#ETE ~ & K Py R BB LL 5307 - A28 B4 (2009) Fir @ 1L IRIE R IZ 2
7 -

L

SRERFT A > g At R AR S A 2 68 > slBR 1 & 110 K (B 14tk )2 MY B s g BT > 265 111 K&
220 K (BIEE 2 4tt) HEEFETMER - HOREELAE 1 - R OIREES 1| REMEE > &0 60C » BRaghs
TEF I #EfT -

156 1 HEHESEHERCAE S5 55 2 REA S RRE RS A ~B ~C ~D&H5771 £ 3,000 ~3,500 ~2,900 ~2,800 ppm ( [&]
275) 5 5 2 MR EHERL A AR 2 SRR S 2R 8 K > 703l By 150 ~ 140 ~ 110 ~ 80 ppm ( [& 2 45 ) » HEFHEAUTE SR
BT EAFRRRERS - C - D HERREHE - ZRBRERER A B4l REHFE BRI &R
MEACE S AH A YIBIR G > B4R EBEIR 60% - &UBAEVIBIRIER - B RER T E RIRE AR R
& (8 3) > SFEESTHIR 0.096 ~ 0.100 ~ 0.100 ~ 0.093 ppm - (HEHEAEES - B4E 1 ppm LUT > [EFY A5 ER
PR — [E B SR 22 SR S AR (TBeR AR - 2013 ) - BB R HRET B2 R E KI5 4Y)
HTBCSERASIRR (Van der Heyden et al., 2015) » $E RS AERNZRA L 1 — 50 ppm : FEEMAR 2 — 87 ppm > LA
fil5% ~ JESE (peat) ~ AKF (wood chip) 55 By Rty AL PB PRI ERAE S 5 0R, » (EZERIT B[] 2.6 — 40 s fiR{F T >
KR Ey -40 — 90% : (IS BOIRAEZEPRIZ I 3 s RIF T > RERER -60 — 93% ((PHIER 62% ) - KFRE
ASEK - MBS - (EHEPHEACTE BIERAE R — B ERAERRTCR - Pagans er al. (2005) FHIEZGEILE
TELEVIRRAVIER - FEEFUREE Ry 846 — 67,100 mg NH, m” biofilter h AUER(ERRIET » AWIEIRAVEEREE A
TEFRBCAR A 95.9% > JRATEE3R - FEMENDR E R - SCRAHVREIEES - [FIEEHE > Zhong er al. (2020) PLI5g4:
JEFHIHERE & (R AEVIEIRH Rk > T A PER P 2 R AR - SEREURAPRRAE 97.8% - {H
FRIBLINE 6.46% o HIL > FIAIEAATHEILE (FAYIRRAVIE SR - 7T DU SR EHE AL B A2 R RS T &
SRHVIRIE - IEAh - FIFERAE R E (A YRR R - DR B B P R AR A VI RS & PE R A 40 R B KB IR A
HU70 B AR RS S N ERRE - BERECR T Ry 98.5% B 98.7% (Febrisiantosa ef al., 2019)
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Fig. 2. The ammonia concentrations detected in the inlet gas from biofilters.

Left: chicken manure compost; Right: swine manure compost. A: Biofilter composed of fern chips; B: Biofilter
composed of fern chips and matured compost; C: Biofilter composed of fern chips and humidified; D: Biofilter
composed of fern chips and matured compost and humidified.
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Fig. 3. The ammonia concentrations detected in the outlet gas from the biofilters.

IL.

A: Biofilter composed of fern chips; B: Biofilter composed of fern chips and matured compost; C: Biofilter composed of
fern chips and humidified; D: Biofilter composed of fern chips and matured compost and humidified.

FREFRACR

T 1 BEHEVIRRERAHRR T Z Rk - fE55 A SEACRER (55 9 ~ 26 ~ 56 ~ 84 X ) HER P HIRE
K HeAIHEEE] (3,000 OU/M’) » AL 84 RASIEFE % - FIRIERy 634 OUMm’ - M{ERHHERT - SSEE(F F G AT
(5195479 K REWEFEZ A~ BAMEREES 7364 — 1,605.0 OU/m’ » [i4&EEFE 2 C ~ D 4H M F Rk
Fy 4843 — 813.7 OU/m’ » ( B ERIHELBAEIFIE T 7T DUA R (RS20 - fE&OBAEYIERIEFA%Z - A-B-C-D
G SR SEEIE ST By 5.4 ~ 55.5 - 44.2 ~ 42.4 OU/m’ » Hrf C ~ D 4H#Z A ~ B 4K [EFEARET 3T 2 B 2 R
e

® 1 BmEHAHER KRR T RN E

Table 1. The odor of inlet and outlet gas among all treatment groups

Day Inlet odor (OU/m’) Outlet odor (OU/m’)
A B C,D A B C D

9 >3,000.0 >3,000.0 40.5 78.2 30.0 54.6
19 1000.0 813.7 22.9 48.4 15.1 36.6
26 >3,000.0 >3,000.0 24.2 100.0 20.9 25.1
54 736.4 484.3 16.3 30.0 25.1 50.1
56 >3,000.0 >3,000.0 120.2 447 47.0 54.6
79 1605.0 666.5 66.6 81.3 63.4 58.3
84 >3,000.0 634.0 81.4 54.6 44.7 36.6
113 1,247.4 545.9 73.6 44.7 99.3 30.2
157 447.5 100.0 48.4 30.0 66.7 48.2
205 2,289.3 2,290.9 59.5 43.4 30.0 30.0
Average 55.4 55.5 44.2 424

A: Biofilter composed of fern chips; B: Biofilter composed of fern chips and matured compost; C: Biofilter composed of fern

chips and humidified; D: Biofilter composed of fern chips and matured compost and humidified.

R 2 EVNIBIREFRERBER RS By 90% DAL > TSRk H VB RESRAR @ i 8 (GC-MS) JIE & 105 R~
ERPYELYH 300 L&Y > &UBMTEAEYIB IR 3 IR T 45 8130 fE &Y - DLERENEEEYIBIR KRR
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Fy 82 — 99% (Luo and Agnew, 2001) [l A48 4ENIES (1 ¢ 1) JEREEFRFE & BRI L FR% s 81% (31.6 —
96.7%) (Hartung et al., 2001) ; DIKTA 20 mm K5 & (FREHE » 585 BRBLE R EFRBER 70 F 77 — 95% K
53 — 93% (Sheridan et al., 2002) ; DAFEFRIEAE R ATF73% 1+ 1 fERolieet - EBrA-Fsfil i £ 2 &R aatla 19 K
HARE] » £l 100% (Hong and Park, 2005) - A Bi 245 Bk B R EL (Van der Heyden et al., 2015) » 45
TSI A P R B 278 — 3,032 OU/MM’ 5 FE& PRI R 517 — 18,063 OU/M’ » DUAEYIE R HAE & FIREZE PR (5
BAHGRT 2.6 — 40.0 s RF T » EFrE Ry -5 — 95% » 2= REEKR M RREZEIRIEEIER 3 s R4 T > BBpER
46 — 92% o SHAWFELL 2 (0#OK ~ 7B 1 (iR &% EEAYIRIKIE Y » T ARG S & Ek e b 5l
5 &5 RS HGUERI RAS I SR RBR TR S 2 95 £ 3% (Lau and Cheng, 2007) © 72 SbaERuE Rl - 25 RIS R
]~ EREWREERESAEE - (HEAHESEHEOZ SR - BIEIRR IR IEY) (AR ) B> Eo]sEs
R R B A T A 2 2k -
ML EAE ST

DUBFEE TR RME e UGB > D 41{FEE# 12.0 £ 1.6 x 10° CFU/g (CFU: colony forming unit) K 4HE#5
30.0+12.0 x 10° CFU/g B i Hifth %40 (£ 2) » 40 » LA MPN j% (MPN: most probable number) S &4 (&
MRE(CEE - D HINHE S P AE - D 4B RIE G MEY 2 £ & - b A EM R R B HAHAE S
100 f2 2L & > DASSAE 4 RAGIREFAS » D 4HE SR E L H AR EAEEAEFRICR -

x2. APIERER T ZEHRE - dEEECEE

Table 2. Number of fungi, Bacteria, and ammonia oxidizing Bacteria in the media of biofilters

No. of microorganisms A B C D
Fungi (x 10° CFU/g) 43149 9.0%£95 34157 120% 1.6
Bacteria (x 10° CFU/g) 5015 55%1.9 21%1.3 30.0£12.0
Ammonia oxidizing bacteria (MPN/g) 92 46,000 150 4,600,000

A: Biofilter composed of fern chips; B: Biofilter composed of fern chips and matured compost; C: Biofilter composed of fern
chips and humidified; D: Biofilter composed of fern chips and matured compost and humidified. CFU: colony forming
unit. MPN: most probable number.

BT SRR AR - FHPAH IR N BT AZ R RS AZ B A% % (small subunit ribosomal RNA,
ssu rRNA) R RFEH et SRR~ » Z40 2 4l B DA ProteoBacteria P9 AT (£ 3) » 43RG 64.3 ~ 63.2 ~ 72.4
T2 65.2% o H.tft D 4H 15 Bacteroidetes ~ AcidoBacteria ~ Firmicutes 3 {E & P4 E > 47 Al By Sphingobacteriales ~
Acidobacteriales ~ Bacillale B %} » B &RIE Thermobacillus ¥ Nitrosospira » o IR E S - SS{EAF D 4R
4HEE ° BN Euryarchaeota B[ ~ Methanomicrobia B 2 FEE » D 41T 2 [ESEE Rhizobiales Pseudolabrys BJ& .
W {EE Nitrosomonadales B ¥+ Nitrosospira H & » TIRES HLEYNEIR 2 FAERIEA > ZEF| ERMEAEER PR R 2
RS -

Yin and Xu (2009) #E51 A VRREE FEHERE BT E/E Rl R R EFRAVISE - BEEBRTCE R F 97 —
99% Bl 95 — 99% » H DISE M6 5228 & (denaturing gradient gel electrophoresis, DGGE) 437 % fif b 85 R [E] 4
B HY R 22 52 0 6 LAE e 07 U AT AT AR AY AT RE S A PR i - DAMERE o IR 2 A VR IR » Erp 2 (B S E &
Nitrosospira sp. > A5 RAE Bl A YR R I (EEAE Rl B Nitrosomonas sp. » Chen and Wu (2010) F|F§ DGGE
Tt ARt PR S ER > SRBESHEENEERAT  J5K05EIEHSEAE > 57K 5 IAR
4> 757K05E4H - ELRFRF SR IERY DNA (R E Fr B RHEE L - FRRRAVEAYIA Nitrosomonas sp. ~ Nitrosospira
sp. ~ Nitrospira sp. ~ Thermoactinomyces sp. J. Terrabactes sp. ; [G)15 25 TR HERE B SR By ProteoBacteria »

TEEFEZEARIAMITHE - AH Y B R EEAR - 40 (B 208 3 a3 (E#RF 73 BT (operational taxonomic
unit, OTU) (3£ 4 ) » H 1 95% (38/40) £k % by [E]—FE OTU » HJpHIEL Allomyces macrogynus 75 92% HH[E & - B
4H 37 {li %k 22 97 8§ 19 {lE OTUs » Lacrymaria velutina fit (5 HYEL i /5 > By 16% » C 4H 38 {1k 2 77 & 10 (&
OTUs » OTU C105 5 58% » E 51| ¥1 Paecilomyces sp. F1 Acremonium sp. 75 99% FH[EIFE - D 4H 39 {#E Lk £ 47
J& 10 {E OTUs » OTU D134 5 49% > E %1 ¥ Stilbella fimetaria ~ Galactomyces geotrichum ~ Neurospora crassa
H 98% HIEE - BRI IE > i DBFEERE A=) R E B AR B Sk A PRAVERA 1 - A 9T iE SR E H i
(Pleurotus ostreatus IRAN 1781C) Z AEVIEIK » DAEFRZZ R » W EPREE iR E
4MES (Pseudomonas putida PTCC 1694) 7 W& IR Fyim (Ghasemi et al., 2020) « —f%3587 > DA £ R 3 7K
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B EIVER S LSV ERENRER - AME A YR IR R RS E TR > A EEEAY)
MBI Fy7% (Vergara-Fernandez er al., 2018) - Zhang et al. (2013) 347K e JEIERAEY) AR RS » Zo(ER o T S 56 4.
macrogynus Fy{EEAGETE - {H L E T EIN A B EAIVTIRERIE AR - B AN S &R H L E &R T8 (Porter
and Jaworski, 1966) - SSFERIEIVEIE s G. geotrichum » ILE E A EYIEGEAEYIIEENRE - THIEFAEYE

W DTT Y53/ ~ BE/KAVEERE ~ FLELAVII T - EZ2INa] R AEERRRIAEZE (Grygier et al., 2017) » R > AEVIIER
e A E T T RERE A R Y E Y I o

R 3. AVIEIKER T Z HEE SR

Table 3. Classification of Bacteria and archaea in the media of biofiltersa

Group Domain Phylum Order Genus
A Bacteria (14)" Bacteroidetes (1) Sphingobacteriales (1) Burkholderia (1)
Verrucomicrobia (2) Verrucomicrobiales (2) Hyphomicrobium (1)
Proteobacteria (9) Burkholderiales (1)
Rhizobiales (1)
Rhodospirillales (1)
B Bacteria (19) Firmicutes (3) Bacillales (3) Burkholderia (3)
Bacteroidetes (3) Sphingobacteriales (2)
Proteobacteria (12) Xanthomonadales (3)
Rhizobiales (3)
Sphingomonadales (1)
Burkholderiales (3)
C Bacteria (29) Firmicutes (1) Bacillales (1) Burkholderia (6)
Acidobacteria (4) Acidobacteriales (4) Fulvimonas (1)
Proteobacteria (21) Rhodospirillales (3)
Xanthomonadales (2)
Burkholderiales (8)
D Archaea (5) Euryarchaeota (5) Methanomicrobia (4) Methanothrix (3)

Methanocorpusculum (1)

Bacteria (23) Bacteroidetes (2) Sphingobacteriales (2) Thermobacillus (1)
Acidobacteria (2) Acidobacteriales (2) Nitrosospira (1)
Firmicutes (3) Bacillales (3) Pseudolabrys (1)
Proteobacteria (15) Xanthomonadales (2)
Rhodospirillales (1)
Rhizobiales (6)

* The confidence threshold for classification in RDP Naive Bayesian rRNA Classifier is 80%.
® The number of clones are shown in parentheses. If the clones belonging to the unclassified are not shown in the table.

Fz4. EVERERTZERESE
Table 4. Classification of fungi in the media of biofilters

OTU* Clone no. Closest species Identity
(%)
A131° 38/40  Allomyces macrogynus 92
A119 1/40  Aspergillus ustuis 100
All17 1/40  Lentomitella cirrhosa 98
B133¢ 1/37  Mortierella wolfii 97
B132 6/37  Lacrymaria velutina 99
B103 5/37  Psathyrella gracilis 99
B127 3/37  Trichophyton longifusum, Arthroderma uncinatum, Microsporum canis, Penicillium 100
viridicatum
B114 1/37  Assulina seminulum, Placocista spinosa 96
B134 3/37  A. macrogynus 92
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T4 EVIERER T ZHEE I (8)

Table 4. Classification of fungi in the media of biofilters (coutinue)

OTU*  Clone no. Closest species Identity
(%)
B144 2/37  Ascobolus crenulatus 99
B110 1/37  Rhizophlyctis rosea, Rhizophydium sphaerotheca 98
B123 1/37 R rosea 96
B102 1/37  Chamaeota sinica, Tulostoma macrocephala 96
B121 1/37  Candida maltosa 98
B138 4/37  Monacrosporium gephyropagum, Dactylella rhopalota, Arthrobotrys musiformis, 99
Monacrosorium doedycoides
B120 1/37  A. unguis 99
B108 1/37  Euglypha rotunda 95
B106 1/37 L. cirrhosa 98
B115 1/37  Hypocrea koningii, Trichoderma viride 99
B107 1/37  Saccharomycopsis selenospora, Arthroascus schoenii 92
B111 2/37  Cordyceps sphecocephala, Hymenostilbe odonatae, Ophiocordyceps tricentri, Myrothecium 98
roridum
Bl116 1/37  Trinema lineare 100
C119* 1/38  Cercomonas phylloplana 94
C105 22/38  Paecilomyces sp., Acremonium sp. 99
C138 2/38  A. schoenii 91
C125 1/38  Cercomonadida sp. 99
Cl146 1/38  Rhizophlyctis rosea 97
C113 2/38  Paecilomyces sp., Acremonium sp. 94
C129 6/38 P, gracilis, L. velutina, Coprinus comatus 99
C123 1/38  Amylocarpus encephaloides, Cryptovalsa ampelina 96
C136 1/38  Galactomyces geotrichum 100
C135 1/38  Bodomorpha sp. 94
D129° 4/39 P gracilis, L. velutina, Coprinus comatus 99
D134 19/39  Stilbella fimetaria, G. geotrichum, Neurospora crassa 98
D145 4/39  Chaetomium elatum, Trichocladium asperum 99
D143 5/39  Hypocrea pseudokoningii, T. viride 99
D114 1/39  Orbilia auricolor, Monacrosporium gephyropagum 98
Dactylella rhopalota, Arthrobotrys superba
D125 1/39  Rhizophlyctis rosea, Endogone pisiformis 99
D112 1/39 L. cirrhosa, Rhamphoria delicatula, Papulosa amerospora 98
D108 2/39  Amaurascopsis perforatus, Arachniotus littoralis 97
D121 1/39  Paecilomyces sp., Acremonium sp. 99
D101 1/39  Leuconeurospora pulcherrima, Pseudeurotium spzonatum 99

* OUT: operational taxonomic unit.
bede A B, CHH#, and D### are the representatives for the same OTU, respectively.

SENRK

TR LRE - 2013 o [EEG5EWEZE AT IYIHEEHE - https://oaout.epa.gov.tw/law/LawContent.aspx?id=FL015350 -
TTBEER (R BRI ERFT - 2008a « 2 N 22 R HAEAHEDR I 7704 » NIEAE301.11C -
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TR R BRI R ERFT - 2008b - = N2 @ P A E R RN JT)% - NIEA E401.11C -

SR~ BEE - BER - BETE - SIRA 0 1996 - EVIRIREBRE TEHEIIS R 2 BRI S - B =lE
THAPERIRAT R e  PERREBETFE - $ 175179 H -

FEMESE ~ E{CE - ARES)l - 2010 o DUEYIRIRSFRENIS SRR 2 AR5 - SETE 43 1 259-271 -

BUCE - BoEE - RO - FEF - 2017 - IR B ME SR AT BLNT AR R R RN AR - B AENTSE 50 ¢ 124-
133 -

BUCE -~ o0 BT - FEE 2 - 2009 - ZEKAR T MAEYIZIRET - AT 42 1 171-179 -
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Abstract

The purpose of the study aims to evaluate the odor removal efficiency and microbial composition of biofilters applied
to ventilating compost depots. The biofilters were divided into four groups, namely A: fern chips, Group B: mixture of fern
chips Group C: matured compost, fern chips with humidifying, and Group D: mixture of fern chips and matured compost with
humidifying. The odor of inlet and outlet gas were measured, and the microorganisms in the filter samples were identified.
The results showed ammonia removal efficiencies of the all treatments were nearly 100% without significant difference
during 220 days of operations. The odor concentrations detected in the outlet of the four treatments were 55.4, 55.5, 44.2 and
42.4 OU/m3, respectively, while the latter two biofilters with humidify were lower in odor emission. The data from ssu rRNA
gene sequence analysis of the four biofilters showed the phylum ProteoBacteria as dominants, which account for 64.3, 63.2,
72.4 and 65.2% of domain Bacteria in biofilter A, B, C, D, respectively. In particular, phyla Bacteroidetes, Acidobacteriales,
and Firmicutes in biofilter D were classified as orders Sphingobacteriales, Acidobacteriales, and Bacillale with relatively
high diversity. The methanogenic archaea classified as phylum Euryarchaeota and class Methanomicrobia was only found
in biofilter D Moreover, the nitrogen fixation bacterium affiliated to family Rhizobiales and genus Pseudolabrys and the
ammonia oxidizing bacterium affiliated to family Nitrosomonadales and genus Nitrosospira were also found in biofilter D.
Those microorganisms might participate in the nitrogen cycles occurred in the biofilter and help to remove the ammonia

produced from the composting process. In summary, D biofilter will be the better choice for odor removal application.
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