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on the process of composting and
harmful gas emissions during the period were studied. In this experiment, cattle manure and rice husk were used as
raw materials to set up a treatment group inoculated with a composite microbial agent and a control blank group, and
to compare the physical, chemical, and biological parameters of the compost, and the emission of harmful gases
(methane, N>O). It can be seen that the inoculation of the compound microbial agent can accelerate the temperature
rise of the reactor body, prolong the duration of the high temperature of the reactor body, shorten the composting time,
and reduce the emission of harmful gases (methane, N>O).

Key words: compound microbial agents; composting; maturity; harmful gas

I#5: 2018-04-03, f&[E]: 2018-08-28, PR LF: 2018-10-12, Received: 2018—04-03, Revised: 2018—08—28, Published online: 2018—10—12
EEWH: TTENMHTHRHBOONE 'S : F-13-144-3-00)
YEZ I W (1982-), 5, EERTTIBEX N, WL, @ LRI, HEERH: %L, E-mail: 25203897@qq.com: X4 %%, @I & A, E-mail: wswxn@sina.com.

SIRME: W, RHEE SEHEYRETIN sl LR XA F AR m. R TR 2R, 2018, 18T 1): 122-128.
Lu B, Wu X Y. Effects of compound microbial agents on high-temperature composting process and harmful gas emissions (in Chinese).
Chin. J. Process Eng., 2018, 18(S1): 122—128, DOI: 10.12034/j.issn.1009-606X.20180115.




T 1

FIMEE: EETE R IR HE LR B E AR R 123

S AMEYETINSREREREREESEHMBIZ N

B, REE

KIETIIRR = A RE, 11iE KB 030002

B F: BT AP E R T R S AR S R SRR . RS SRR B B
A E AL P AN A FOM IR, XFEE T HERETh S B AL S AR AR bR SR T AUER (T NoOYHEUR. 45 2R3k,
M S ATV T CUIRHEAAR T, G HEAR R TR AT SR 5], 200 L HEJIE B AR 1), sl A 55 AR (R GE AN N2O) IR

FE: EAWAEYER; MR WAE, BEAMK
FESES: XT71 HERFRIARS: A

1 R B

BIE R — ALK, MR 3700 B 175 G AN
RAP, FERE MBS IRIEL) 38 12, B
PRSI 9 2, XY R SR KT, B
HERC, Bk, 4R 2 AESIAERIE R T M E . FRE X
PNV FE ) BEIRACH F 2 B, SRl 2%
BRF BB AN L YRR T, Fodimid SR &
MV ZE kAT AL HE I — BN T2 A 7 2B,

HE R A 15T RT 247 /N AR b P 70 P A AR S B9 A 2
S, MERE = A B i A KL (BRSO S R B TE
PR, HERR = St o] B A F AR, ik 31 T SRR R
A 235 1) A7 S M A 32 5 Tl o (1) AR Al A A S R M
JEE, PRGNS, AFIT DA 7. o s st B
AR R IR AL (9 S B R, R B @ AR D e
FREAL T BRI AT A HERE SR, IR T HERE Y e B
HERE s BECIBAENE I TR AR S B R A A P v R
HEAR S SRR IR, TR AR R 2R BEOTENS 3 s
Pl AR P e 5, SEKC T HEAR B SR R AR ], S HE
REHERR IR, 7= Sk BT E A LR AE

HE AR RE AP FGERT NLO S5 E AR A4, RIR=E
AR AN B HE BRI, BT USSR B T
TR HERE AL I AR P F AN NLO S5 SR HE O R B R iR = R
PR DTHR . HE R AR B 7 A R ME AR ) U6 Bk )
0.1%~12.6% , N,O 7= 4 & /& HE fE¥] 46 2 A & 1
0.02%~9.9%!"3), 3X PR Foh /<A A2 ME AR A2 A B BRIV — k5
Gellol — Lk 5 3 i 7 HE R HR AN I A AR 4 1 R 1
WA ESRBIHER, HRCORA—. ZEE SIS 5T K
DL A RV B R ERE e SR HE R B2 T
B, {H NoO HIHERCE J LT T84k Fukumogto I 5T
RIUAERE SEHE AL rP BRI A B NoO HEBCER PR 2%
HEZH 20%LL .

EHS: 1009-606X(2018)S1-0122-07

AR TARBE U 1 556 % i A9 & Sl P i i) o o
FEFEFRR A &R B NLOYHEI M, A%
T 7155 S L Ak B 2 S5 A M [ A% PR S ) A B 0 AR
USES

2.1 M5

HEREA RHCRR T2 A3 K 7 3%),  HERRAHR
FE(LBH R A BT FLIT),  ALERA B A R
AL A S BT TER, B BOR £ 4
ENCS VR

HEREYIR 3 AL B R 1.

1 HERRYIR EEIR MR
Table 1 The main physical and chemical properties of
composting materials

Experiment material  Moisture content/%  C/wt%  N/wt%  C/N
Cow dung 71.81 23.14 1.30 17.8
Rice husk 9.32 43.43 0.56 77.55

Note: Total nitrogen and total carbon content are air-dried samples,
C/N is the mass ratio of carbon to nitrogen.
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Fig.1 Diagram of the chamber for gas sampling
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Fig.2 Change of temperature during composting
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Fig.3 Change of moisture content during composting
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Change of number of bacteria
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4.0 1.8
350 @ A —4— Blank group 16 ® P
5 3.0 B / —<O— Treatment group = 14 [ B A\
= [ N A & L
e 25} S /<>\ \A $ 12 . . \
2 20F 2 1.0 - AN N
=] L /O <, 8 r O\ A
2 sk o N\ —a Z 085 A i o
- 2 - <
§ 1.0 - W, 5 06 o Blank AN
H H —2— Blank grou S
g o5t TNo—0 O 04f / o 5 e N
5 r 4 LA / ~ Treatment group o
S 00F< 02 ¢
_05 [ S S Ty S It 00 [ S S Ty S It
0 2 4 6 g§ 10 12 14 16 18 20 0 2 4 6 8§ 10 12 14 16 18 20

Time/d

Time/d

K7 HEER N2O SR HEE AL 1

Fig.7 Change of methane and N2O emissions

3.4 BESHHIBET U RS EREEREX S
3.4.1 HEAMEHREN

5t AT NLO HEBBE I 18] R A8 A ] 7 B, S H
FeHER S ER MR P R B 5 . B 7() &
o, MEREZE 1~7 d, HRAARRHERE RS, BT
554 d HEREHEAT TRIME, JREE T HEMRIRER L, TESR
3~5 d Ve HERC 2. 7 d S P9 4R IR A e AR
TR NI, R A A HEAE AR 2, HETL
BT AR, AL B F e HE R AR T A e e
B, JCERA R bR s AR T 33%, RIE
T HE R AR H2 0 52 AR A TR ) T k2 HE A A v R
ARG, 2 B D5 DR T B E HE R H 2 b B o 1 7 HR
e ITES, S2ERFIEEIST S R —E

HEREH NoO AU 32 R IR T B i A6 B i ik
SRR, ALY B, NoO & NH 48 404 B NHLOH ik
FErp AR R P29, NH.OH A5 4hifh & NoO HEf it
F R R USRS A RN AE A BT E A T,
NO;~, NO;, NO Fll N,O fET APk JE B FH T K A
EIERL, BB RN Ny, R NL,O 21 N

(] P= P HE R UL A T B R AG I R P2 AR NLO &=
JRa KU1 W (o) & H, PRALHERE NLO HEif i
AR FAAIEARME, NO HEEEAEDT T 2 A, =
HE AR EE 1 IR BT E] 23 53 5 5 d FER 3
d; WSS HIHBIES 11d 55 9d. 5 ik
{ELBA S = T 28— IR, 3R B NLO HETBUER: w06t I AE HEAEJES
A E I, RS I NLO HERCR IR, Ab3EZH N,O
FHER B 2 AL T 45%. Siit iR —H 2R
PE R (P=0.0112<0.05); ALHAFIHH IR NLO HEBUE 16 H
1 /IN T 4% 1 AL 3 B A A A 0 ) T M L e R
N2O FIHET S .
3.4.2 AESAHEE R 5 G AL TR AR A S 2 b

FR B2 AN NLO HEBOHE 2 5 8 A FEFR AR I AR DG M I 35 2
FioR. e HEROHE R 5 e B P LT S A o A A Y
IEMR, 5 ON RREFENML, MHRRES R 0.785,
0.789 F1-0.632; NoO HFid H 5 HEEH A A S 2 E W
FHHSE, M ARBCN-0.760, SHEHRTLEEM*
PE. B A AR HE RO 2 5 R AR A R A G
PESI BT AT R0, HOBE SR R HE S S e = B RS CN



B FIMEE: EETE R IR HE LR B E AR R 127

A E B, NoO HEBUE R EZZHER PR S = .

2 WRIEFRL. N0 HIBER SRR EIRREX S

Table 2 Correlation analysis of methane and N>O emission rate and maturity index in composting process

Harmful gas Temperature Moisture content C/N Ammonia nitrogen Number of bacteria
Methane 0.785%* 0.341 —-0.632%* -0.555 0.789**
N,O 0.836 —0.465 —0.167 —0.760* 0.093

Note: *P<0.05, **P<0.01.
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