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Abstract [Objectives]The effects of replacing maize straw with furfural residue on the emissions of NHs
and greenhouse gas (GHG) in aerobic composting of chicken manure were studied and the optimal substitution

ratio that balances the conservation of nitrogen and the reduction of carbon emission was determined.[Methods]
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Fresh chicken manure, air-dried maize straw, and fresh furfural residue were used as composting materials to
conduct an experiment from January 3 to February 2, 2025. 5 treatments including S22 with a carbon-nitrogen
ratio (C/N) of 22 and 0% furfural residue, F22 with a C/N of 22 and 6.5% furfural residue, F26 with a C/N of
26 and 11.5% furfural residue, F30 with a C/N of 30 and 22.3% furfural residue, and S30 with a C/N of 30 and
16.5% furfural residue were set up. Aerobic composting was conducted for 30 d. The temperature and pH of
pile were regularly monitored during the period of composting. The acid absorption method was used to deter-
mine the emissions of NH,. Gas chromatography was used to determine the emissions of CO,, CH,, and N,O.
The CO, equivalent of GHG emission in each treatment was calculated. [Results]Adding furfural residue in-
creased the temperature at the thermophilic phase in aerobic composting of chicken manure and decreased the
cumulative emissions of NH; by 33.41%-73.98% by reducing the initial pH, with a gradual decrease in pH with
the increase of furfural residue added. The addition of furfural residue promoted the emission of CO,, CH,, and
N,O at the same C/N. A lower C/N was more conducive to the emission of N,O after adding furfural residue.
The results of analyzing the global warming potential (GWP) showed that the CO, equivalent of F26 (613 g/kg)
and F30 (587 g/kg) was substantially lower than that of F22 (811 g/kg).[Conclusions]Taking into account both

the reduction of gas emission and the control of greenhouse effect, it is recommended to use furfural residue in-

stead of maize straw for aerobic composting of chicken manure when the initial C/N is more than 26.

Keywords

(GHG); aerobic composting

HERE C A R — R Rk RS A N E S
F875 S H A A K 5 b B 1AM SR, FEHEAD
R E A A LR S B R
A, g < (NH,) DA iR = SR — ki (Co,)
i (CH,) FEAL T A (N,0) %5, 75 “ BBk & s H A
0T, Al A R0 b 4l B2 7 HE R o R v )
TP I T SRR, © O TS 0 G
SRS

ULAESR 9% S BRAE S A Ao 2 w4 i 2 5
FCUBRL R | FEFR 45 ) BE % 10 3% $2 R NH, 1 I8 HE L
R OIFREIG R AR AR BT, SR, USRI A 1)
AL LB A, i AR T 2 s B, M,
TE R — Tl EL A B (0 B 58 ) 1 o JRE A S AR A
WUV B ELAT AT 4R AN N 5

BRI i 2 A R 579 (I B KO0 VRS FF L RE 2
HREE ) AR e R 2o AR v BT P A 1) [ AR 7 L A

2R 2 300 07 7, {8 H T A B s S
FIH o B & 35 0 AR 0 % (53.18%) FIEF 4
% (39.48%) , I R 1 (pH {38 7 4 2.0~4.0) , B A
VE Ay R 1 V8 B 500 0% 98 g, T 0 R - 4
SR AN A T I 7 R T S A R ) B
PN UK 00RO SR R v (1 81 B L I 73
P 25 o PR, BRI 0% O S T IE B A 2 3

maize straw; chicken manure; carbon-nitrogen ratio (C/N); furfural residue; greenhouse gas

ZRTE, WIS LB, ST 3%~9% AR i i) A5 3¢
VBl /7% £ 28 M L v 1 N A DRl 0 3k 3
12.86%~30.82%"" . AN 10% (LA T4 i34 bl
P, T A 2 2R 26 /N 22 R FE HE AR Hh NLO A9 HE
B o BRI, 24T [ AN A8 U8 TIOR8 %o S A ol i v
FoAh IR = SR HEBOR B AR S, e Ah R
T R B L B (C/ND S A5 RE RS R ARAS AR HE
H C/N R B A A AT e i — 20 AR

W e C/N (1R R [ 23 18 25 5 e Mk JIE 3 7 v 1) 1k
WG AN SRR AE . 36T I ASBI 9T AE 45
ARG C/N BIZAETT |, 8 2 5 A [7) (10 B s v
R T RAEFF Y HE ], 28 G0 PRAR 1R 12 X6 X
SECHE I 2o R v A HE B (R S T SO RS
I PR RS 1 1 R M AR C/N 3 B ) B ] 470, DA
SRR IS v e R Ak A R HG A M A R = AR
(14 g AR RS AR Al

1 HRS T

1.1 ReA R

A5 FH XS 2k 5T 5 B SR 5H o, BT
FH LU AR T PR SR A BB A B w4 AL, FORFE AT
W) [ 2 7 B ) B B VRS R 83, T I U0,
2~4 cm. 5 R BRALERME AN 1 B .



R385 4 2026 4% 10 H7

.49.

F1 HRERELEE

[V & pH C/% N/% C/N
M2 70.00£0.52 7.50+0.08 37.80+0.08 5.32+0.08 7.11+0.12

FORFEFF 13.00£0.31 6.60+0.10 44.80+0.07 1.53+0.02 29.30+0.28
RS 51.00+0.67 3.30+0.04 51.10+0.17 0.62+0.02 81.90+1.63

VE < A KR pH S LLSEREVFEL , C N T C/N BILL T4 A b
1.2 KE@igt

AR I T 5 A A [ 19 N 45 0 3 I 4 A7
¥, BEANHEREEE A9 5 A% R 35 em R 55 cm, A RUZ 4
TR TR 5 7 R 1SR TR 2 AN HER
AT, BRG] 0 AR LS 3 mm
PRGN &, ARG FAE LB 34
ok A s A A A A M AR 7 TOUR | 3
JEEHS o A R T OR A FT G 3% DR 5 3 11 EL o]
8 5 SRR 4b 38 (S22 F26 . F30.F22.S30) ,
R 2, HEARFE 3L 30 d, &4 B0 R R R
M B FE 7S ALY 80%~85% , M1 Ui 7 7K R A 60% , 1% 2%
A LT i 0.3 L/(kg-min) o 75 3E AE 7
14d, X VR,ZIE 2 dRIME 1R, B 1h
3 ) 0 57 U SR TS o5 0 S S A B [ ] s At
FHRLEE THC SR PR IR, I3 F 8 A R (R IR B2 RN A
BRI E . MR A 0.1.5.11.17.24,
30 RIKHEL 50 g HENEAE S T pHAE . 7EHENE
14 d B RWCEE SR, 26 14 K5 AE2 diedE 1k H
F43#H1 CO, .CH, FIN,O & i . 7EHEARHT 14 d & K
D2 1R NH HER R, 55 14 K552 dIE 1R NH,
Hejil i

F2 EHEARANE I BORHEL bk B 4184 C/N A

JkH S22 F26 F30 F22 S30
FRFEFF% 27.5 16.0 6.0 16.0 16.0
X8 2/% 40.0 40.0 40.0 50.0 30.0
MR /% 0.0 11.5 223 6.5 16.5
Wik C/IN 22 26 30 22 30

1.3 MEAZE

DpHAEME o Kt ie it 5 L8 1KLL 110
(wiv) I EEBNR A . BRAWE T 25 CHEIEREYL
F 150 r/min #% 7% 30 min, 3 000 r/min &[> 30 min
J& Rk UEAT B K 2B, 81 pH i1 (FE28-Standard,
D) I 5 K BB ) pHAR

2)NH HFiCE: . S EEEAR A A, B LA HER
FIE FL B T B A0 25 4 1% 20 /L AR WO
WY 30 min 5 18] 0.05 mol/L B2 #E 4714 & , I

TR R NH, P HERCED , NH, 19 S5 HE i i e
TR e K R B A
YA
j=n Vx2xecx17x24
B = 2 ix 1000

P By, R BRI P NH, O HE L, g/kg,
LRt 50 A5 i R HERCR: 57 0 SEBm HE R 9 8
BFA], ds V23 2 T FEBR R 1 i, mL s ¢ S B AR 19 vk
B, mol/L s m AHERAWI UG T Bt ke s ¢ A RIEE
PR IE] , b 2 SR B R B PAS BGRB8 24 SRR
X I AR/ INESTRC; 17 2 NH AR 73 BT i 5 1 000 24 L 46
¥ mL AR5

3)CO, .CH,AIN,O HEjilt it . 56 FH A48 il g
ST R R HER R R R B S B IER
PRI FH M (1543 (7890A, Agilent, 35 [ ) il & <,
PR EE 5 I A R HEi i, CO, .CHLFITN,O 11y
FtHEC A R A R A HE R BT

G AW

- D

AP EM R 6 T Y CO, . CH, FTN,O (1 5211
Heoit , g/kg, LT BT 5 i M5 i R 58
SR HE RE A ST A] , d 5 v ok SR AT £ PN G S AR AR
UL sm I HER BRI 46 T B kg s 0 B R AR IUER
SR E] s 3 MOAARSCSARB AT 73+ i ; 86 400
AR R XS I RN AL 5 22.4 bR RS 1 mol 4T ]
AR SRR
1.4 HIELKESSH

K H SPSS 22.0 Ak 4 Fl Excel 2020 X %4 E 17
Qb B A 437, 5 Origin 2022 Fil Adobe Illustrator
2022 G g &1 3% 100 B d ok O S AR o 22
Fr.

2 #R59MHh
21 HBREBREXEANEREBEEMPHEY

WE A FR , fEHENRSEASE 1 d T 45 THE
YRR A 4 K5 BT AT A 3340 R iR #) 50 °C LA
o S22 .F26.F30.F22 F1S30 435l £ 55 4.5.5.6 .5
K ik B i & (56.04., 56.07. 57.24. 56.17,
58.61 °C), Mg 3.3.4.5.4d,

-4 B 3 2 P B A pHL (M 5.5~8.5. |
& 1B A] %1, S22 . F26 . F30 ., F22 F1 S30 HE A 47 11 A9
pH{E 3714 6.92.6.62 .6.40 .6.87 F1 6.68 , ¥ 7£1E H.



.50.

R385 4 2026 5% 10 H1

1 pH fELYE A o
AL Bt BT VA AN N B 3G, LA &y pH
WA . TTE A g BT, 2% Ak BEME AL pH {E 2 R

701 A

$22
oof Lo
"?}, v F22
sof AR 53;
e S=H]
2 40_.!% 4 IR B
B L1
=30 BERITv
20f ARttty
10f
%5 10 15 20 25 30
HEAEHT E)/d
E 1
2.2 BEBEBRERBFXHELLES COHEH

EapA!

FH & 2A RTRN, 45 Ab SAEHERE 265 1~10 K9 CO,
HERc R 5 i, Hod 7e 2 1~3 K HE I B s nT ks 2
62~104 g/(kg-d) . B 5 HE AL B[R] 42 <, 45 b 38 Y
CO, HEC i 2 W K (IO e TP A, R I HE A 4 AT
AFEN B, B 2B AT, CO, BT HE il 7F 3 e

1201 A
—§22
~ 100}% e k20
= 4+ F30
- v F22
2 ’w..v . + 830
El) 'o'.v
= 60L
i Ll
2 40} T
=, LW
o] v,
@] 20+ Al v
83 Vv,
-35255 - Pa—.
0 L .‘agg'.“!’

05 10 15 20 25 30
AL TH)/d

Tt % 8.80~9.36, Fifi 5 WA T R - 4EHF7E 9.0 &£ 4
HEMEMLER o HEAEZE gOr, S22 1 S30 4b B 2( 11
pH & T HiAth 34~ b B4

10.01 B

9.5r [ i s A :
o.0f : * . =
8.5t
T 8.0
- = 522
7.5r o F26
[ ]
7,084 -V
6.5t + $30

05 10 15 20 25 30
AL fu)/d

AEAL BT HEREIR A (A) F1 pH{E (B) 4L

T 10 d BRTHEIE i, i 25 3 A () JE K 45 Ak P20 4t 2%
M, TEHERESS I, S22 \F26 \F30 ,F22 i1 S30
1) CO, B i1 HE L 7 43 5l Ry 472,567 557,760,492
g/kg. T UL, AHIA C/N(S22 1 F22,S30 FIl F30) 4b 33
T RS I INEERE T CO, BHETL , ELAS AR
5, BARM C/N 25 5 4 #F CO, i HE ik (F22>
F26>F30>S30),

800 B
00 e
— V'
=11
< 600 w7
) v e
= 500 g .
] Y L east b 2 "
400 o L
5 4
£ o300k 740 = S22
B v o F26
o 2000 & 4+ F30
O : v—F22
100F% + 830
9% 5 10 15 20 25 30

HEAEHT E)/d

2 AREAETHEGEH CO,HME(A)FCO, RitHEME (B) HILLE

2.3 MWEEEERERFEFIHRETEH CH, HER
A

WIE 3A iR, 2540 B4 CH, HE & 7E e AR AE 1
K7 (0.003~0.011 g/kg) , B i 5 F [T A%
A Z 55 11 5 B/ IN I (0] o A AT
SAIUY L R e 1 e HE I, B S R E E 0.001 g/kg A2
fio IWEI3B AT LLAE H, FEHENE 45 BT, S22 F26,
F30.F22 1 S30 i) CH, 21T HE & 5371 7 0.073
0.088.0.077.0.084 F10.072 g/kg. #H[F C/N (S22 FI
F22,S30 F1F30) Kb HLAL T, KA A 448 FH AT LAk
/> CH, W HERC, TR i 1 S I T CHL B HERR -
F22 F1 F30 Zb 3 (1) CH, Rk 70 5114 S22 F1S30

AR PRI 15.01% F17.25%
2.4 MREEE B K EKFEFITHEIE T E A N,O HERY
Eap=A

WET4A it , N,O HF ik 32 24 th 7e g 4, &
A BRI AEHEAR AT O d 5200 8 ik 3, Horb F22 AhFEES 4
Kk B = {E(0.064 g/kg) , F26 AbBEERS 9 K H Hi4%
= N,O HEJik (0.044 g/kg) o YHEAL I AV 20 0] F1 R
IS, NLO HEOW] i B AROT Bk 8 TP 4.
4B WA, 7E HE AR 45 B, S22\ F26 . F30 , F22 F1 S30
[ N,O Z1HE L & 5351 4 0.079.,0.147 ,0.093,0.165
F10.039 g/kg. XK WIHHR C/N(S22 Fl F22, S30 Al
F30) 4b 3 HBREEE W () T A 1 1 N,O 1y HERk , F22



D — L=y b o
FR 38 5 43K 2026 45 10 2 .51 -
0.012r =822 0.10p
A e 126 B
. A F30 e
5 0010 v F22 = 0.08f et
7 ‘ 830 < Iy
& 0.008L, = S
< Y = 0.06] -
2 0.006 | v e B o
o) 4 A = o . 522
B ‘ A & G0 i o F26
i 0.004} | E! ) / % o3t + F30
= B Ve = NP = i v 22
S 0002 gagEggt e wes | S 0.02F ‘ﬁ;v T s
=y ‘é;v'
0.000 L L L L L L 0.00 ¥ L | 1 1 | 1
0 5 10 15 20 25 30 0 5 10 15 20 25 30
I i/l it [l /d
E3 AEAETHETRESCHHME(A) RERiIHHEME(B)AEE
ou| A W B
—=—S822 .
=, OOTF . T26 s - -
2 . : i
£ oo0st + 830 B RS A
2 1 Rt
IH\THH 0.08F % *: M U A A A A4
= 003} ¢ = e e
Ty . A
& ool M M S oo0st Ak
o 0.01F" Bau ‘ - FITpURe S 22 SRR =
Fle @
) e /X :v;b ‘:.
0.00L 18 . 0.00L8 e
0 5 10 15 20 25 30 0 5 10 15 20 25 30

HEAEH T)/d

HEALH )/ d

E4 AREAETHIEEFRNOHME (A) RERITHME(B)MLR

FTF30 &b 34 /4 N,O R iHHE i 43 51l 4 S22 Fl S30 4b
FHIAN 109.65% F1134.77%., N BitHE &K FE,
AR C/N R IS VR [ 75 B85 45 5 412 i7F NLO 1 HE ik
(F22>F26>F30>S30).
2.5 TREEEE R T KFEFTHEE T2 A NH, HE
pp=A

H P& SA AT, NH, B9 HE R B4 v A g Jl]
S AL HERCE A S 4 RIF R PSR THS I T35 6~
7 Kk B 5 i K F | I R 0.045~0.143 g/kg. Fifi

A
150+ S22
. F26
~ + F30
2 0125 s
: A + 830
g oaoof  7lpt
] s,
5 oot U a4
= S
& oosor |t N '
Im v : ! : : s L o :
Z 0.025F |4 vva' . Algaal .
Jx 3 T e
aal | L TR L D57 e £l
00005515 15 20 25 30
HEREHT E)/d

J5  NH HERUE MRS T Rt 3, 3 AL BE AV A1 301
T S A 0 T L, N 8 9
FH ] SB AT, 1 HE IR 45 SR, S22 . F26 . F30 . F22 Fil
S30 fy NH, 53 1l i i 43 9 1.38,1.12.,0.919,
0.359 1 1.38 g/kg. Horh F22 9 NH, HEBCE B AR i
S22 Fi1 S30 fY NH, HE i fee 5 . 7T WL, 741 [] C/N b
BHZ (S22 5 F22,S30 5 F30) T, VR MAERES s Wb 5 e
I 7 NH S HERCRE . 78 CN D 22 30 YA
NH, RS D T 73.98% F133.41%.

LSr g2 B
o F26 5 .,
= +-F30 e
éﬁ 1.2+ v T22 . e .
:m + S30 e P
H 0.9f P e s
= . A
= e o e
ﬁ e A
= 0.6 o~
B 'i’l‘
L ]
E 0.3 .lf R g S
;i,vv"
0.0Laxvs . L . . L
0 5 10 15 20 25 30
HEREHS [8)/d

5 AREAETHEDTEHNHHNE(A) RERITHIRE (B)BLLE

26 MWMEBEREXETHENESKRTEELZY
=AU

CO,.CH, F1 N,O J& #7812 <44, L CO, HE
i 24 AR A% Ak LAY 2R 4 R A B 1 A (global

warming potential, GWP) . Hi3& 3 7], AN S JIIRgE i
1Y S22 Ab LA 1) CO, XY i E IR (497 g/kg) ,F22
() CO, Y5 {8 i 1 (811 g/kg) 5 TR MVBR S i ) , #& K
TP N BEE C/N BB TIN, CO, 4 B B i &R (S30<



.52.

R385 4 2026 5% 10 H1

F30<F26<F22). {H CO, 4 &t Jf- A~ f2 Fifi 25 i 1 7
IR LG5 B 3 i3 A, S30 Ab HEZH (16.0% ) F 2k
FEFF A1 16.5% BRREE i) HA 5 S22 (RN U i b /i
1) A 25 1 CO, HECY =, H F26 1 F30 &b 3 20 (1)
CO, 4 HiE It F F22,

x3 AELETHIELIRPEESERRALER

CO.HE g/kg
EELAN S22 F26 F30 F22 S$30
o, 472 567 557 760 492
CH, 0.073  0.088 0077  0.084  0.072
N,0 0.079  0.147 0093  0.165  0.039
€O, 497 613 587 811 506

11:CO, .CH,HIN,O 2 BRI H (GWP) R4 BT .23 #1298,
CO, 217t (CO,-eq) 45 25 il 2 MR S AR GWP REYTRFZ
5.

3 i #

it JEE T pHL AT e 45 F I 28 0 L AR . R
1T, 7 S A 5 e v 5 AR 0 0 05 T A T A
K HET VS PRI AE R B . e Ah BT Kk R
2 SO AT LAY 25 o S A FL B BE™, {FL [R] A 2%
SEECPERA R INER o 5 /NAETEFTAH LU , B i X
FEHPRIAR /N o S5 A A TR A B A i AR A n] LR
H BT T VA M A vy ) A LA s U] ) B TR A
XK o FEHERC I, A ) K BB T o0 5 A
O, SRR PLR B2 L AE AL, {4 pH M T
755 5 11 B NH HEC L SR BIL R 6 AR BILIRR 19 A2
J, 51 pH R RN ANBIESE A B, U DIORE R i ] LA
BEARMEAC W) 4 pHL, 76 3 A 1o i Al pH -t 4 545
IR o £ LTI U VBRI i A M) T R RO AR 19
pH, F38 iy /D B R AUSE R PE A

Tl A A M S e R o A4 AR I Bl
P i) PR AR B, I T A HILR A 20 i R A
CO, %M. B, CO, HE it 2 e 1 HEAE i 72
A W G A L R A HE A R 2R
FHEPHFERN], CO, BT HE R 2 B C/N Y3
TN R AR, AR RIS R S B ) A BE G2, AT B J2: A oy
TS Ve 1) VA5 N 80722 Y HENE pHL (L, 2E 11T 52 0 T A= )
XFAPLBTR % o F22 89 B3R fo , iX 5
WP R A G, PO B R B A s e 2 A
B 73 i A2 1 CO, Y HEIL , 17 S22 B i 55 g #4
WA R, 25 LTI USRI v 3 i A
PP HE R E P HLBR 2 B 55 1 CO, iy

Jio AT AT AL 43 fire T A A v A ST B
PRAEIX, 375 5 7 Y o TR A 6 1), 1877 5 1 /e CHL
KGN o A EL T FORFEFE AR i 0/ T HE AR LR
JEFERE PR AR X, TG I CH, A HERK -

NH, FI N,O /2 HEJE o B b 200 2k ) B 220k 4%,
Horb NH, 24 (5 &30 26 19 21%~77%"9, N,O 2 1 &3
&1 0.2%~9.9%", AW T4 LK F , N,O Fl
NH, 1 5 i HE il &t 53 51 24 0.039~0.165 g/kg Fil
0.359~1.38 g/kg. A UL, NH,fEi i 5 F N0, #F
— A F A A 3 AR P NHL O Ak i 3228
Wi, HENL R R AR AL AL RS AR
[ BB Z A EAE R 25527, 3 NHLHEROM 5
I PR HA T A AR T B R ALY o R B A L T
B AN AAE I pH A5 R R 5 R UNH,M B
N,OHEMTH ,N,O A B 35 BLAE /v H1 i b Fnivg
P20 LR PR Ay 0 AR A DR i R
A WL B A RS A5 280, AR N IE B =y R
A A ZGE L SO A i — 20 A i N,0M

AT BRI I A TS I3 2 A S AR HE
AT ZSAR . — 5 ] R i U IR A% T 4
PR pHAE , ] T NH, B8 &, TS5 BLRCHES s 53
—J7 1, pH FEARAM ] T NLO 38 B i 0 7 M L 11055 1
A AR A0 TR R NLO IR J5ON N, (1 BE g, B A 1 T
N,O FHER™, 13X — 45 Bl 5K O/N T 25 5 i F
N,O HER A ZE IS ARATE, R, fiff PR R 1R oK
FEAF T HERE , S84 R T NH % (H 5 A7 3
JNLO HER B RS o (AT B e AT s R S
25 7 SIS T PR T A A A 1 N HE R, (H sk D
N,O HER I E5 e AR o 3% — 22 5 PRI PRl T 1 v
TSI LA B AN ] < ASBIF 0B B T 1) R I L B3 5K, R
Wik pH R TR 35, pH B RS Ak AT e ks
TREHAEEN ST, W S8 A2

CH, 1) GWP 42 CO, i) 23 1% , 11 N,O | 5 15 298
FE2 ARARGEH, CO,HERUS GWP (1) BTk 78 45 4b 3
W SR AT, I CH, 5T Rk A 7T Z B AT . F22
b FE 1 NLO BT HRB 4 S22 BN T 109.4% , B fifi F22
) GWP Iz /51 o W JoBgE 8 3 19 A BB C/N T 5
GWP & T & ## (F22>F26>F30) , W = C/N
8 G TR T 9 S I GWP R A7 TRV, o B
NI A5 L v B, NLO B8 I B GWP B 25 T
TS 4 5 C/N IFHa 2 A L 3], AT 7 ) e e e
4[] B 3 S, GWP KRS I . 2765 GWP 43 BT 4 21,



R385 4 2026 4% 10 H7

.53.

A ST WA C/N>26 B, AL 3 25 P8 13 o M 1 o
BARE KRS FF AT U AT

4 £

RS VA R — b i /N FIMER pH (B A9 AV % 57
Yy, B FORFEFE A2 b4 HE A ] LA 50D
HEAE 2ok 78 b NH, B HERL ; ZEAH R C/N S F T, F22 F1
F30 Zb 3 i) NH, SR HHEc 53714 S22 Fi1 S30 b R
115.73.98% F133.41%, S MRS i 23 IMENE L R rh
TR SR AIHERL , T 240045 C/N>26 B, IS TR i S
) CO,HERCS AR AR, H L, J#EIAE C/N>26
FITEOLT , o] LA FDRRE i oA o0 FORAEFT . SR
ﬁ'ﬁ TS Vs VS 5 M ik 2 SR HE T ) IR LA e 3

Py I A RN 7 BE R 20 55 T Bt TR AIFE

2 % X M

[1]  WangNY,HeY,Zhao K Q,et al. Greenhouse gas emission character-
istics and influencing factors of agricultural waste composting pro-
cess: a review[J/OL]. Journal of Environmental Management, 2024,
354:120337. https://doi.org/10.1016/j.jenvman.2024.120337.

[2] BRSO, SKFS NGS5 R AN RIS N 7 20 S AL SR K 4
RTINS TR, 2023(5): 54-59.

[3] Pan]JT,Cai HZ,Zhang Z Q, et al. Comparative evaluation of the
use of acidic additives on sewage sludge composting quality im-
provement, nitrogen conservation, and greenhouse gas reduction
[J]. Bioresource Technology,2018,270:467-475.

[4] Ren S X, Qu X, Zhang X Q, et al. Valorization of biomass furfural
residue: Nitrogen-doped porous carbon towards electrocatalytic re-
action[J/OL]. Industrial Crops and Products, 2023, 193: 116251.
https://doi.org/10.1016/j.indcrop.2023.116251.

[5] =, MW, %8, 55 R A m AR T R BT ek e
%5 Tl 2021,41(6): 117-126.

[6] MIHE ALRE, BB, 55 MR B AT R T 4R A bR &

JI. B

ik B A i S AR P BB, 35 AROR A 2 R (BE2E AR, 2024, 62(1):
156-164.
(7] %52, R, 250, 45 BRI I VS 0 A X 9 A AL I A S R

FERCRL R[], S AL R, 2023(6): 579-583.

(8] ZF=x, A2, sk, 5 WS W&%ﬁﬂ*ﬂ%@*mﬂ%wﬁﬂﬂ
TR S SCHEROR AR AR s 0], PR B TRE2E 4z, 2021, 15
(12):3992-4000.

(91  VFIBUE, {5 mes , BRAESS , 45 NI FORFE AT X5 2 D R S e

SRR )]. £l TR, 2023,39(11):230-237.

[10] Ren X N, Wang Q, Awasthi M K, et al. Improvement of cleaner

composting production by adding Diatomite: From the nitrogen

Bioresource

conservation and greenhouse gas emission[J/OL].

2019, 286: 121377. https://doi. org/10.1016/].

Technology ,

[12]

[13]

[14]

[15]

[16]

[17] %

[18]

[20]

[22]

biortech.2019.121377.
Sanchez-Garcia M, Alburquerque J A, Sanchez-Monedero M A, et
al. Biochar accelerates organic matter degradation and enhances N
mineralisation during composting of poultry manure without a rel-
evant impact on gas emissions[J]. Bioresource Technology, 2015,
192:272-279.
AR, BOROI, FIRC , 45 AR [ C/N H o XOUI A 25 1 77 A
e AR L AR HE R S M ()] A0 TR 441, 2016, 32(S2):
279-284.
Sun J Z, Wang G, Liu H L, et al. Influence of thermally activated
peroxodisulfate pretreatment on gaseous emission, dissolved or-
ganic matter and maturity evolution during spiramycin fermenta-
tion residue composting[J/OL]. Bioresource Technology, 2022,
363:127964. https://doi.org/10.1016/j.biortech.2022.127964.
Zhang L X, Gao X Z,Li Y M, et al. Optimization of free air space
to regulate bacterial succession and functions for alleviating gas-
eous emissions during kitchen waste composting[J/OL]. Biore-
source Technology, 2023, 387: 129682. https://doi. org/10.1016/].
biortech.2023.129682.
Chan M T, Selvam A, Wong ] W C. Reducing nitrogen loss and sa-
linity during ‘struvite’ food waste composting by zeolite amend-
ment|J]. Bioresource Technology,2016,200:838-844.
LuY S,Gu W J,Xu P Z, et al. Effects of sulphur and Thiobacillus
thioparus 1904 on nitrogen cycle genes during chicken manure
aerobic composting|J]. Waste Management,2018,80:10-16.
PR LBENE AR ar, 45 NS R R B A S D R B
FEIE R A PRI S FREE 2417, 2024 ,41(2): 431-441.
Li H K,Zhao Z X, Shi M L, et al. Metagenomic binning analyses of
swine manure composting reveal mechanism of nitrogen cycle
amendment using Kaolin[J/OL]. Bioresource Technology, 2024,
393:130156. https://doi.org/10.1016/j.biortech.2023.130156.
Liu Y,Ma R N,Li D Y, et al. Effects of calcium magnesium phos-
phate fertilizer, biochar and spent mushroom substrate on compost
maturity and gaseous emissions during pig manure composting[J/
OL]. Journal of Environmental Management, 2020, 267: 110649.
https://doi.org/10.1016/j.jenviman.2020.110649.
JEB A, B, R S AR B G L AR X SR B M AL o
TR SR HE ORI B M BT 15 e [0 VIR Al R, 2024, 52
(13):260-266.
Li D Y, Manu M K, Varjani S, et al. Mitigation of NH; and N,0
emissions during food waste digestate composting at C/N ratio 15
using zeolite amendment[J/OL]. Bioresource Technology, 2022,
359:127465. https://doi.org/10.1016/j.biortech.2022.127465.
Zhang L L,E R, Ali M M, et al. Livestock and poultry manure man-
agement from the perspective of carbon neutrality in Chinal]].
Frontiers of Agricultural Science and Engineering, 2023, 10(3):

341-362.

[EEHE B 8)



