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A5 3 I FEHE Ry IR, AT SRy Ak | 8 HUA Ak A
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ol R S R TR IE S 0 0 S i AR AR R T
i T2 S8 G, B8 R SERE Gl AT 4% 19
BRI B SEal
1 #MRIERE
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W BIBERE IR A — 4 Co&AF TR TR T Hik A T8
WA A ZR5ETT HAR L B fe 2L A% 4.0 mm G5 0 43, 07
T B AR 6 8 s BM B4 7 R 2 e R 1 ]
A B RE T IS A MR A BRA R R . YR
BEREFNAE HEAT L5353 B 0] A s B8R 7 2435 7K
RAH 1590, FH pHEZ R 6.24  AE T i, 2R
HCE B & 2920 39%0, BRI F3 &m0k 3706
KB -2 &k R 12.18%, -1 pHAE 2 N
708 T Y R A B S 2 1.60%, 05
2 & Ao 1L15Y, A g F S RA N
54.67 % ARG B S 1 h 22,10

2)IR I & (1) A il K B - FER BT N
10 L, 2R FH I )2 K i in 4 ; Bl B XGB-550 K158 KUAIL
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il 0~100 m*/h) I T4 b 47 S0 & % T it 1 48015 T
B LZB-10 85 SAREE 1 s (R 50 ke 18 0 455 15
FATBR A E] G 0.6~6.0 m®/h, RS 4.90) H]
Foxh a0 KU AT W R T K VR IR R A A
A5 349 3 3 4 o R O AR L (2) RARCR AR : FCC-
1500D Y (VLJ3 Eh R BAL AL R A FRA R ), 2
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(e = ) A Al ), NEB I FE Tenax TA Al Sul-
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JE1% FS) b & (B FE 0~0.1 mL/L, /3 ¥R 1X
10 *mL/L S 1 % FS) S (##0~0.1 mL/L,
IR 1X10 " mL/L SE 1% FS).
1.2 K@igit
SR I RHIC LY | & I I R 3E XU SR X AE
TR AT R BRI W R2 ), B Lo (3") IEAE R TT
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®1 EXRBSHEIT

Table I Orthogonal experimental parameter design

E:?:g:rﬁrii%ﬂ AFEELS /T (LI;E (thf.ii»

treatment Additives ratios  Temperature Ventilation rate
T1 1:4 55 12
T2 1:4 60 14
T3 1:4 65 16
T4 1:5.5 55 14
T5 1:5.5 60 16
T6 1:5.5 65 12
T7 1:7 55 16
T8 1:7 60 12
T9 1:7 65 14

1.3 EEBESXH

C2-CAXX-5314 W Bt — it AR BEREHE 1,
— i FCC-1500D #Y i 48 R RMERS . IE RS O
3.6.12.18.24.30.36.42.48.54.60.66.72 h K4
SR ) — B ] OP- AT R A 3 AN AR S SR AR T A 100
mL/min, SKAERF[E] 5 min, RAEEAFR 500 mL.
1.4 EEBRAHH

VOCs % Agilent8890-7000D < 5 ¢ FH AL 47
G3AT  HERE T =X Ry PR B R | A B | 3 R B
FAEE

DR S . AR A R PTIRLE 300 °C, T i
6] 5 min, ¥ BRI — 30 °C, ¥ BF IR 300 °C; ¥ B fit
BT Bst B) 5 min; 37t T B2 (RABE B <A 120 °C 5 430
FE5:1.



o541

LS A HETRREAN A R HE e SEAE A U B L LS 107

2) A & . {8 3% H DB-sulfur SCD 60 m X
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RO AR R B T BT B =0 T
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A TOI, TOL Al #%20(5)~(6) 314

Tor1=|" f(e)dr (6)

2 (6) 1 TOT b A~ e 7 v 119 6 S5
J& 5 /(1) COAV B [A] 22 AL ) RS

2 HR5HH

21 AKX

D) R AR A HERC . AR BN 9955 5858 4 4
Gp SRR B AR AR R B ORI B L TR . 1R
LAl LAt 7E LIRS it it g SE 0 Sl A4
P R AR B HE L 32 A T 0~24 h R RERY Bt
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The concentration of carbon dioxide

R T o B T T
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P 56 Ab B T1~T9 1 L% 1, Treatment T1- T9 are detailed in
Table 1.

Bl REREHEHRFELBSER _SABNRERIE
Fig.1 Release regularity of carbon dioxide during
thermophilic aerobic fermentation of dead pigs

2) AR, AN R AR SR 9 S8R S P 4R
BB TP A RO I 2R . dE 2]
DL Y, A2 DR D 3R B0 Jos SE 58 il PR 4k I it
PR Y HRE I 2 P T 6~36 h &L BERT B, 1 O~
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WL AE AT 5 12 /N IR B AF, T4 F1 T8 b PR A
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35
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B2 mEEEHAFRABTEPIESHBRAE
Fig.2 Release regularity of ammonia during
thermophilic aerobic fermentation of dead pigs

JoT i R B AE R TR 5 24 /N IR B AR, AR 4% Ab R
AT IR R T I 1 I ] 12 Sk i T 5 18 /NI, 3,
W A e S5 A 23 52 e A WL 2 5 I g B s [ o HE
T A 3 50 S5 b vk B A e {1 v T AR & b 3L, 38
#) 31.63 mg/m®, T4 4b P4 <0t it VR B2 1 D (AR T+
HAAALHE, 4 1.33 mg/m?,

SVBREMIS . AR (2) (3)  (4)1T
AR AR R TR R R SOk R R e, 4
(F2) R, & A FRERAR K i /N B AR IR Oy : T9<Z
T6<T7<T4<T2< T8TH<_T3<T1, A #1 %k &
M B R AR Ky 2 TA<<T5<T8<T6<T7< T3<
T2<<T9<Tl1,

A Kb PR SR R B A 22 0 e 45 2R (36 3) ] LA
A Sl B B PR R AR Sy < BRHAC L > 3d X
PRI B S HE Y e AR SR R T S R T
() 127 R B 65 °C 8 K % 14 L/ (L min) o
RV R CHE ) Fe AR A5 S R D 5 588 i L (OR)
1:5.5 JREE 60 °C il K@% 16 L/ (L+ min).

22 BRYRBERME

1 )R B 538, GC-MS 3 Hr 4 R K0,
DA Ay b 0 i A0 008 Al At A I o A o 2 2 1Y)
ERMEA S e, mis B a4 36 E 7%
B 38 (e B 25 S5 G Wy 00 A0 3 5 ) (https: //
www. epa. gov/haps/initial-list-hazardous-air-pollut-
ants-modification) | { H A< % & Bij if % ) (https://
www.docin. com/p-123640642. html#: ~: text=".)
GB 14554 — 1993 % 5L 5 Je Wy HE bR e ) , 91 25 i £
R It R A W 29 Bl LR REVER 2 R S
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Table 2 The losses of carbon and nitrogen during fermentation of each treatment g/kg
pise AR AR HE O AR SES EEUES
Treatment Total carbon dioxide emissions Total ammonia emissions Loss of carbon Loss of nitrogen
T1 26.543+0.286 0.40340.012 7.239£0.078 0.33240.010
T2 14.500+0.310 0.229+0.012 3.95540.084 0.1894-0.010
T3 23.47740.440 0.161+0.006 6.40340.120 0.1334-0.005
T4 13.564+0.298 0.051+0.003 3.69940.081 0.04240.003
T5 23.25940.626 0.088+0.003 6.343+0.171 0.07340.002
T6 10.363+0.225 0.148+0.008 2.826+0.061 0.1224-0.006
T7 12.158-+0.362 0.161+0.006 3.31640.099 0.13240.005
T8 15.9044-0.301 0.10040.004 4.338+0.082 0.082+0.003
T9 4.697+0.216 0.284+0.010 1.281+0.059 0.2334-0.009

B ok, — L R ) el b A 1R (IE S
b)) JF IR 128 (G R 20K X
AR T 2-C H R 3-Z IR 4-CHEH
1,2,4-=H I 1,3,5-=HHIE FHEK KL
W) AL A 1R oY) A AL 1 R BeAh,
AP-S4-D P4 & — S A ISR B8 A0 32 B W ) &5
o, P Tl AT SRR I R AR TP R R HE AL A
O A ARk R m . b, AR A
OAV 1 i FE 5 il P AT S0 1 o e v 5 2 e o
S ) S B, SCrR BT K T LR {1 34 R
VT Nagata % [ RIF 5, AN [ Ak 36495 56 4 il A dep
AR IR AT FEE R Y BT R I OAVAE N3k 4 B
o HFATLIA W, 7E T1~T9 &b 3 (95 JE 58 4l B
U AR e TS R T 8 T3 Ak 39 2 T 4 P 8 2 P 1)
OAVH KT 1M R A 5 Foh, H 4% 4b 53y
A 3F.

FE VIR JE S R 055 S0 0 Sl PG SR e v
SR O B T R S R R 3 R

S PR L H B OAV KT 1B 6L, 3 $6 ) it
AT LABE A AE S FE A il PR A I ot T LR
[ R o X3 5 R0 R AT AT, LA E 25
XS B B AR DR ] . AR SCt2.1 2) T XA
RO EAT S0 BT, T 1RO X F I | R B
PP R Tk AR P R T Tk 4 T S A HE O
AT T -

A5 AL B Ry A HE g R A AR T 0~18 h 2 FERY
Br (B 3A) % Y g 8 s HE Rl o, 5 P — B B
T1.T2.T5.T7 F1T9 &b FEXF Py o i e B 7 A I 2
3 /A IR B AR, T3 A1 T8 Ab B FF 1y ot vk P A
FESE 6 /BT IR B0, T4 A1 T6 Ak 3 X5 HY 1 ot £ ok
JE 35 B W A IF (] Oy R RS 12 /N . 45 Ak BT R
1y R /N B R AR IR TI<<T7<<T4<<T5<<T6<<
T3<<T9<<T8<T2,

PP s P SR I AR P R A P R A
(3B .C.D) R, 45 A B i fh A 9 i HER S B A
Helci YA R 22 5, UG DRHC LU | & T I 2 38

R3 BRERKBRESN

Table 3 Range analysis of the losses of carbon dioxide and nitrogen

£ 7K 1418 Mean level of each factor

i P - - - e PP
Index Factor K1 KF-2 K3 Range Excellent level
Level 1 Level 1 Level 1
HRHAC L Additives ratios 5.866 4.290 2.978 2.887 3
etk . ) ) ;
Loss of carbon dioxide &% Temperature 4.751 4.879 3.503 1.375 3
18 X3 R Ventilation rate 4.801 2.978 5.354 2.376 2
RS . Additives ratios 0.218 0.079 0.149 0.139 2
Rk o
Loss of nitrogen i Temperature 0.169 0.115 0.163 0.054 2
18 X3 K Ventilation rate 0.179 0.155 0.113 0.066 3
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Table 4 Main odor pollutants and odor activity value (OAV) during fermentation of each treatment

AbFE Treatment

4 (OAV=>1) Component(OAV>1)

TG EE(E T The range of odor activity value

K. Ammonia

T1 Xof 1 i p-Cresol
FF i i Methanethiol
%< Ammonia

T2 X H 5 p-Cresol
H B 5 Methanethiol
%< Ammonia
Xt H i p-Cresol

T3 F i Methanethiol

- H JERR B Dimethyl sulfide
- HUE T #i ik Dimethyl disulfide

%< Ammonia

T4 XF H i p-Cresol
FH i 5 Methanethiol
24X Ammonia

TS5 X F 3 p-Cresol
F 8 Methanethiol
<, Ammonia

T6 XJ Fi 3 p-Cresol
H 175 5 Methanethiol
%< Ammonia

7 X H R p-Cresol
F 8 Methanethiol
<. Ammonia

T8 X H i p-Cresol
i i Methanethiol
<, Ammonia

T9 X H P p-Cresol
FH i 5 Methanethiol

0.267~30.533
0.084~9.718
0~41.181
0.333~11.978
0~109.498
0~75.365
0.178~19.022
0.300~44.964
0~164.040
0~1.791
0.095~6.612
0.233~1.283
0~30.232
0~18.078
0.267~3.067
0~26.377
0~129.463
0.300~10.600
0~26.941
1.431~222.229
0.667~3.861
0~19.235
0~39.149
0.200~2.700
0~83.148
0~17.636
0.350~10.967
0~51.971
0~36.283

WG R T 2S00 & Bt 18 rh S A & W i HE
M) 8 5 o % Ak 3 Y S I VR R MR,
T3 Kb 3 i — FP R T A — Y 5 — B Tk s %o o7 R
{H o 45 4b B B B BRI i/ B KK IR T4<<
T8 T7<<T1<<T9<<T2< T5< T3<T6.

2) B S RAERE . L TOL R K85
DA AN [7) Ak 3K 55 FE 4% %l AR 40k e 4 R 0 L) o
ST BRI o AN [R) Ak B R A AR AR TOT A& 5
JiR £ 203 TOT /N AR KA : T4A<<T7<T8<
T1<T9<<T2<<T5<T3<<T6.

XF 45 AL BRI TOT AT 22 70 B, S5 R (32 6) 18
7, 52 TOT Y P22 AR U A Tk B =R IC be = 38 X
A TOLWSCHE 1 S ARG L A 7K SF- 3, BEARJE 5
FEMG i b (I8 ) Sk 1 75 dpe & I 3 Sl /KOF- 1, B
55 °C s fe i KU R /K F- 2, Bl 14 L/ (L min) .

23 ERMKFHAEHHE

2 3FNER 6 AT LU Y, BRHAC BL | A 1 i 2 A
18 KU R B B 2 I TOT RS2 MR AEAE 22 5%, R,
K FH BT R Rk i — A W AN TR R 2R B AU Ak
N TOL S AR CHE R S BOK o STk 3 50 T 45
(R DWLIE W, LIRS J %Rk SE R i Ak
P o i AR I L X e b O U 2k LA B TOL Y BT
HRR 500 0.42.0.44,0.26, I T A5 % & AR s HE
DR, Rl i B 7 8 A KSR 2, B 10 5.5 3 B X B
e AR LU K TOL /BT 22 4351 2 0.12.,0.08
0.58, 1 5 14 7% S8 TOT WylHE , PRk, I8 88 1 i Rk
S 1, B 55 °C 5 3 KU 2 e 4 2k L U 2k LA TOT
() TTRR 43 1R 0.31.,0.10.,0.09, I3 F 5 % FE AR 19 I
HE, B FiBHEC Lo 3 oK F- 2, B 14 L/ (L - min) o
25 b DA Ryl i 993 S8 5 il 2 07 S0 R I 1 e A
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Fig.3 Release regularity of main odor pollutants during fermentation of each treatment
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Table 5 The total odor intensity during fermentation

of each treatment

LS SR
Treatment Total odor intensity
T1 1351.2584+15.525
T2 2005.021£98.236
T3 2790.392+123.941
T4 477.6046.269
T5 2486.183+49.414
T6 3355.360+£73.885
T7 622.362+18.398
T8 1015.111£61.551
T9 1536.606+49.549

BOR T2 M 5RaC e 1:5.5, K IR 55 °C, 18 XU
14 L/(L- min) , ZA&PEXTN T4 4B, T4 AP
BB 2% 4 (3.699+0.081) g/kg, 5T T6.T7 A1 T9 4b
B M (0.04240.003) g/kg, TOI N 477.604+

*6 BRRBEERESNW
Table 6 Range analysis of the total odor intensity
ST .
5ES Mean level of each factor W2z U
Excel~
Factor IKF1 K2 K3 Range lent level
Level 1  Level2 Level 3
HPEHAC

.. . 2048.890 2106.383 1058.026 1048.356 3
Additives ratios

il S

817.075
Temperature

1835.438 2560.786 1743.711 1

3 XU 22
]EAJ Lj.hj% 1907.243 1339.744 1966.312 626.569 2
Ventilation rate

6.269, YK T H A& Ab 3 Rt , T4 &b B8R 9% vE 5%
S SR R B B A

3 3 i
TEUF AR RERTH) , By W Ak B BB AL £ 1 R 3 45
A B DAy i T e e ) T SRR R ok 2 U ke e

fif, 7 2 Rk T R AR B OV P HEAT R
fifk ) A 5 £ 4R S5 I B D AN B A B4 A L
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Table 7 Result of contribution rate analysis
Eiton A S A R Rl pif e
Index Sources of variation Sum of squares Contribution rate
BPRHAEC L Additives ratios 37.620 0.42
i B Temperature 10.390 0.12
L KUK Ventilation rate 27.820 0.31
Loss of carbon dioxide
%25 Error 14.180 0.16
A Sum 90.010 1.00
Al RHAC L Additives ratios 0.087 0.44
P i % Temperature 0.016 0.08
Loss of nitrogen JK# % Ventilation rate 0.020 0.10
&2 Error 0.073 0.37
VRN Sum 0.196 1.00
Bl kAL e Additives ratios 6 252 504.966 0.26
3B Temperature 13 811 167.990 0.58
MR S _
The total odor intensity i KJ#E R Ventilation rate 2154 400.478 0.09
1522 Error 1602 464.794 0.07
S Sum 23820 538.230 1.00

YR BT R IR S 5 0 W A A B R
Rof five e T 2ok R PP R R TR BT LY
T EHERC B A Ak

AT g SE A A P AU IR R AR RE MR
PR R T %) HEAT 18 T L I A A P S 3
Bl B2 1 Rh FE R 1200 B 1A L AL 1
IS N D G L7 S S L 7 S L St 7
Tk 11 22 DA e A T e A P R B AR Y
KR o Bl A W EAT AR R, RO 7R %
T R CHE O R B ARG, AR 2t U™ I A T
Y NH, M5 {5 AE A e, AR HCHE S i — AR K, e
DA, X e 2 R LA B Y TR i AR 2 2

I3 TE R Sl A R e R PP B i ik R4 4 ) TR
FMKUN  iRHAC He =38 KU R >R 520 TOT Y
P2 AR N« T B = R b > KGR . 2B %
RO A5 R A TOL, 98 S84 Bl FA 07 UK I e AR B R
SHCN R G 10 5.5, & BEIR 55 °C, i KGH %
14 L/(L- min) . ABFRRLE/ N HE1 T 505
Tl A S I Ao R b R TR BOR BIE ST, X T O0 I
1) T2 SH0 T AR i — 25 58 UE A #h 78 T
CHE.

2% Lk References

C1] SR, SRR, TT Y, 55 T Gl i U R B 1 2280

AR [T]). Al TR 224, 2019, 35(8) : 262-268. TAN

2]

[3]

[4]

(5]

(61

(7]

(8l

H Q,NIE J, WAN P, et al. Process parameter optimization and
equipment development of thermophilic aerobic fermentation of
dead pigs[J]. Transactions of the CSAE, 2019, 35(8) : 262-268
(in Chinese with English abstract).

ZERACHE ERIF R R B T A (D)L i ARl K
2020.WANG H.Study on thermophilic aerobic fermentation tech-
nology of dead pigs[ D ].Wuhan: Huazhong Agricultural Universi-
ty,2020(in Chinese with English abstract).

ZEPII, B T A A A5 B K RN S S M I S KT e
SRR A LT ] AN TR 2441, 2020, 36(20) £ 254-262.1L1
D Y,MA RN,QIC R,et al.Effects of moisture content on matu-
rity and pollution gas emissions during sheep manure composting
[J]. Transactions of the CSAE, 2020, 36 (20) : 254-262 (in Chi-
nese with English abstract).
YANGY LAWASTHIMK,DU W,etal. Compost supplementation
with nitrogen loss and greenhouse gas emissions during pig manure
composting[J/OL]. Bioresource technology, 2020, 297 (C) : 122435.
[2022-03-03 ].https://doi.org/10.1016/j.biortech.2019.122435.
NDEGWA P M,HRISTOV A N, AROGO J, et al. A review of
ammonia emission mitigation techniques for concentrated animal
feeding operations [J]. Biosystems engineering, 2008, 100 (4) :
453-469.
PEIGNE J, GIRARDIN P.Environmental impacts of farm-scale
composting practices|J]. Water air & soil pollution, 2004, 153(1/
2/3/4) :45-68.
HIGGINS M J, ADAMS G,CHEN Y C, et al.Role of protein,
amino acids, and enzyme activity on odor production from anaero-
bically digested and dewatered biosolids [J]. Water environment
research: a research publication of the water environment federa-
tion, 2008,80(2) :127-135.
CHANG J I, CHEN Y J.Effects of bulking agents on food waste
composting [ J]. Bioresource technology, 2010, 101 (15) : 5917-
5924.



o541

LS A HETRREAN A R HE e SEAE A U B L LS

113

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

T, B PR , 2% [ 2%, 58 IR RN e 4y B AR CH, WNLO
FINH, HERC B2 [T]. 4elk T4, 2013, 29(18) : 226-233
YANG F,OUYANG X H, LI G X, et al.Effect of bulking agent
on CH,, N,O and NH; emissions in kitchen waste composting
[J]. Transactions of the CSAE, 2013, 29(18) : 226-233 (in Chi~
nese with English abstract).

HUANG G F,WONG J,WU Q T,et al.Effect of C/N on com-
posting of pig manure with sawdust [J]. Waste management,
2004,24(8):805-813.

FRAE T HE FE JE 2BE RHE I E E b R i BN (D ] b st o
[ 4l K 2%, 2004. ZHANG Y N.Studies on the foundation of
simple indexes and mensuration of compost maturity[ D ].Beijing :
China Agricultural University, 2004 (in Chinese with English ab-
stract).

TR, JKRET T, 25 [ 2 REFFUSIOAS Jaf 4% 1 35348 AL I HLS i
NH, s [J]. 3745 TR, 2015, 33(1) : 100-104. ZHANG
X X,ZHANG H Y, LI G X.Effect of additive quantity of stalks
on H,S and NH; emission during kitchen waste composting[J].
Environmental engineering, 2015, 33 (1) : 100-104 (in Chinese
with English abstract).

SCAGLIA B, ORZI V, ARTOLA A, et al.Odours and volatile
organic compounds emitted from municipal solid waste at differ-
ent stage of decomposition and relationship with biological stabili-
ty[J].Bioresource technology, 2011,102(7) : 4638-4645.

AT A B R YR 2 R R S i R R SE (D ]
st dba TR k2%, 2013.LAN Y J.Research on the influences
and process of food waste microbial degradation technology [D].
Beijing: Beijing Technology and Business University, 2013 (in
Chinese with English abstract).

LER i, BRIFDE, 45 MEAC b B v 3 MR L 7 A
B LI, s 45 K HEJK 2011, 27 (11) : 101-103.SHEN Y J,
GAO D, CHEN T B, et al. Production and emission of volatile
organic compounds during composting[J]. China water &. waste-
water, 2011, 27 (11) : 101-103 (in Chinese with English ab-
stract).

B R DR, KB A, 45 75 e B NIL T S AR AR RAL B R
WEoE sk R LT]. [ 45 7K HEK L 2010, 26 (13) : 120-124.LIU L,
CHEN T B,ZHENG G D, et al.Odor production and treatment
technologies in sewage sludge composting plant[J].China water
&. wastewater, 2010, 26 (13) : 120-124 (in Chinese with English
abstract).

MULLER T, THISSEN R, BRAUN S, et al. (M) VOC and
composting facilities. Part 1: (M) VOC emissions from municipal
biowaste and plant refuse [J]. Environmental science and pollu-
tion research international , 2004,11(2) : 91-97.

A, Fifrie, sRIA 5 R FORAL I R M B 7 A L
SRR [T]. 0l TR, 2017, 33(5) :211-216.SHEN
Y J,MENG H B,ZHANG P Y, et al. Generation law and influ-
encing factors of volatile organic compounds during pig manure
composting[ J]. Transactions of the CSAE,2017,33(5) : 211-216
(in Chinese with English abstract).

EKLIND Y, KIRCHMANN H. Composting and storage of or-
ganic household waste with different litter amendments : nitrogen

turnover and losses [J]. Bioresource technology, 2000, 74 (2) :

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[271]

[28]

[29]

125-133.

PAILLAT J M, ROBIN P, HASSOUNA M, et al. Predicting
ammonia and carbon dioxide emissions from carbon and nitrogen
biodegradability during animal waste composting[J]. Atmospher-
ic environment, 2005, 39(36) : 6833-6842.

TR, BT, AR RS I SRR R R i R
TR M LT ] ARl TR 2241, 2021, 37(24) : 208-215. TAN H Q,
HUANG Z H,LI'Y P.Analysis of odor pollutants in the exhaust
gas from thermophilic aerobic fermentation of dead pigs [J].
Transactions of the CSAE, 2021, 37 (24) ; 208-215 (in Chinese
with English abstract).

JERRIE , M, FELLA, AR ARBR AU A AR TSR A ORI
=AM ] b E R4, 2017, 38(11) : 689-698. ZHOU
T L,SHANG B, DONG H M, et al. Emission characteristics of
ammonia and greenhouse gas during the low C/N ratio swine ma-
nure composting [ J]. Chinese journal of agrometeorology, 2017,
38(11):689-698(in Chinese with English abstract).

A, RO, RO, 5 RR C/N HOXE R a8 3y 7Rtk
8% o il UAE R A s [ ). gl TR, 2016, 32(S2) -
279-284.1.1 Y C,HUANG Y B, WANG C J, et al.Effects of dif-
ferent C/N ratios on greenhouse gases emissions and carbon and
nitrogen conversion during composting of cultural materials of A.
bisporus[J]. Transactions of the CSAE, 2016, 32(S2) : 279-284
(in Chinese with English abstract).

SR, W, TE LT, 45 U ST A R AT DL HE
JCRFAE [T]. 4l T2 2441, 2017, 33(6) : 192-198.ZHOU T L,
SHANG B, DONG H M, et al. Emission characteristics of vola-
tile organic compounds during pilot swine manure composting
[J]. Transactions of the CSAE, 2017, 33 (6) : 192-198 (in Chi-
nese with English abstract).

NAGATA Y, TAKEUCHI N.Measurement of odor threshold
by triangle odor bag method [J]. Odor measurement review,
2003,118:118-127.

AT R, i, 45 N AL BT B R S AT DL 0 B A A
PR [T]. FREE L2, 2006 (5) : 986-990.GAO W, ZHENG G
D, GAO D, et al. Transformation of organic matter during ther-
mophilic composting of pig manure [J]. Environmental science,
2006(5) :986-990(in Chinese with English abstract).
HELLMANN B, ZELLES L, PALOJARVI A, et al. Emission
of climate-relevant trace gases and succession of microbial com-
munities during open-windrow composting[J]. Applied and envi-
ronmental microbiology, 1997,63(3):1011-1018.

WER I AR B P RS A D 07 A 5 R
[D]. b5t . v ERF 2B K2, 2012.SHEN Y J.Study on Produc-
tion and emission of odor and volatile organic compounds during
sewage sludge composting [D]. Beijing: University of Chinese
Academy of Sciences, 2012 (in Chinese with English abstract).
SREL T, 2R [ 2 A It A B RO N S e v 0 S B BT
[J]. 4k T F2 2448, 2013,29(9) : 192-199.ZHANG H Y, L1 G
X, YANG Q Y.Odor pollutants analyzing during municipal solid
waste (MSW) composting[ J]. Transactions of the CSAE, 2013,
29(9):192-199(in Chinese with English abstract).



114 LRI I NI <3 4 41 %

Optimizing parameters for thermophilic aerobic fermentation
of sick and dead pigs based on loss of carbon and nitrogen
and emission of odor

LI Yaping', TAN Hequn"*, HUANG Zhonghao'

1.College of Engineering , Huazhong Agricultural University/ Key Laboratory of Agricultural
Equipment in Mid-Lower Yangtze River ,Ministry of Agriculture and Rural Affairs, Wuhan 430070, China;
2.The Cooperative Innovation Center for Sustainable Pig Production Co-Sponsored by Province and
Ministry, Wuhan 430070, China

Abstract The orthogonal experiment of thermophilic aerobic fermentation of sick and dead pigs was
conducted to optimize the parameters for thermophilic aerobic fermentation of sick and dead pigs.The sick
and dead pigs was used as materials , sawdust as additives, and the ratios of additives, fermentation tempera-
ture and ventilation rate as factors, and the losses of carbon and nitrogen and the total intensity of odor as in-
dexes. The components of organic malodorous substances in exhaust gas were analyzed and their emission
concentrations were determined. The concentrations of ammonia and carbon dioxide were detected as well.
The effects of the ratios of additives, fermentation temperature and ventilation rate on the loss of carbon and
nitrogen and the emission of odor were analyzed with range and contribution rate analysis. The results
showed that 18 organic malodorous substances in total including 3 sulfur compounds, 1 alkane compound ,
12 aromatic hydrocarbon compounds, 1 phenolic compound and 1 inorganic compound were detected qualita-
tively and quantitatively after thermophilic aerobic fermentation for sick and dead pig with sawdust as addi-
tives. Among them, p-cresol, methanethiol , dimethyl sulfide , dimethyl disulfide and ammonia were identified
as the main source of odor.The factors affecting the loss of carbon and nitrogen were in the decreasing order
of additives ratios™>ventilation rate=>temperature. The factors affecting the total odor intensity were in the
decreasing order of temperature™> additives ratios™> ventilation rate.Considering the loss of carbon and ni-
trogen and the total intensity of odor comprehensively, the optimized parameters for thermophilic aerobic
fermentation of sick and dead pigs are as follows: the additives ratios of 1:5.5, the fermentation temperature
of 55 °C, and the ventilation rate of 14 L./ (L +min).

Keywords sick and dead pig; thermophilic aerobic fermentation ; parameter optimization ; malodorous

substances ; the loss of carbon and nitrogen ; harmless treatment
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