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Table 1 Physical and chemical properties of composting materials
Bkt k% pHE e Kt i il gl
Raw materials Water content/% pH value  Bulk density/(kg'm™) Particle size/cm & fibers/%% & fraction)/% C/N
S0 IE 7Y Green wastes 41.8+3.54 7.240.89 0.4+0.14 2+1.67 35.246.16 78.5+11.01 56.5+10.21
43 hi3 Kitchen wastes 82+13.08 8.3+1.41 0.8+0.15 1.2+0.79 2.541.37 13.7+2.31 15.72+4.00
%51 Exhausted tea 75+8.89 7.1£0.79 0.65+0.06 1.5+0.89 12.8+1.93 72+12.31 19.7+4.44
B4 JF KL Mixed ingredients  62.8+6.88 7.4£1.18 0.57+0.13 1.8+0.52 20.57£2.11 65.4+6.81 30.2+1.95
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WERE AR, HRE 1510120201 B, RIBE
T5CL AT 7710 i P 8 2 0 B o R g 1 Ll A 0 R P R iR
Oy, EWE TR RAEAE 4 CUKFE . B Re R 241 R (Candida
lipolytica, TRiE4m"5: GIM2.187) ; KiE (Aspergillus
oryzae (Ahlburg) Cohn, %S : GIM3.30) ; HUKZF
M8 (Bacillus licheniformis (Weigmann) Chester emend.
Gibson , & # 4% 5 : CICC21737 ) : %t 4 K &
(Trichodermaviride Persoon fRj&&m5: GIM3.432) ; #5
BR O A ( Azotobacter chroococcum 1% ¥& 9w 5 :
CICC21686) o ZHyKkFE®H L # 7 (Bioform® Compost
Activator) W TERFEAEMBHL 74 B HRAA,
FEM LA 1%0. 152 ERTF A 7 A 72 1 —k0H F HE
NEGE A= dn s FE] R LI 2 A 2 B S0, X
TR WLLE 73 A S50 P PR A R
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BERG. RAEEEE, RANERS. BRRARS. B
S[ARG. IHERGE.

FRMERGOIE R HRERENZ) R E,
FRBEEAFE A, MR, FiRaEdE
BEE HUBF RIS, bk} e B Rk ek s e e R
B F ARG H &), ERBRATEFEZA
HERR, ZANHEARAL TR A, HERR A T-HESI R E A
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— Ut HES R YRE . 1% R I R A
RE SR, SEILEAR N PR R E e
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WIS R EE W MR, S A AL Y3
HEREBCR sz, 43 A AR RSO oy B AR,
WE 7, &6 MAKA (S1~S6) Al 1 AN EHXT
HEZH (SO) o MEREACERFE I8 10 d, ARG 1 d BA%
1K RIS SECN: 44 40 min, %1k 20 min, 45
B 3m/min; ESMSESH: HAE 2 m/min. AR
ST WL 2.
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Table 2 Experiments setup of aerobic composting

415 iR oot S
Grou Strains Ventilation ~ Composting
P methods period/d
5T HE 4]
XA S0 / AR 10
Control group
S1 / B 10
S2 / A A 10
RN S3 SRR HE I pLESHISa 10
Testgrowp 54 EEREMIEEA  WEKHET 10
S5 SR B 10
S6 SR [E e 10

s R B 40 min, f31E 20 min, AU 3 mP mins R
HAE 2 m* min.

Note: Intermittent ventilation pattern: air supply 40 min, stop 20 min, air supply
volume 3 m’-min’'; continuous ventilation pattern: air supply volume 2 m’-min™.
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T 240 5% .
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Fig.1 Variation of composting pile temperatures under different
treatments
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Table 3 Temperature conditions of high temperature period under
different treatments

TiH
Items
IR
Initial temperature/'C
L) 50°C T I 1)
Time required to reach 50°C/d
BRI
Maximum temperature/'C
e R T )
High temperature duration/d
T
Heating rate/(‘C-d™")

SO S1 S2 S3 S4 S5 S6

14 18 22 16 21 16 20

5 4 4 4 2 2

50.1 524 575 61.6 638 651 68.6

2 3 3 4 5 7

722 748 8.88 1140 12.20 24.55 25.80
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BT IES MR, IR T AN AW A X2 K
KRR A, JE A HE AR AR IR P A, MERE R &
IR AR I T 400 . HRER BR R AT B R4 () Bk
JE A T T KR (], BT RS RED . Yk
S0 T P R (S G o= P R S X8 ]
RIERE . FREm A ek, X i T A ER R XA
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Fig.2 Water content of composting piles under different
treatments
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Fig.3 C/N of composting piles under different treatments
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TEVPRHERL AR A, 2R LA R 2 B TR 44
R EESRR, BXESE R e A A &=
O A I A KRR, P 4 aT s, MRS R SR R
M S6 (9.8%) >S5 (8.5%) >S4 (7.7%) >S3 (7.4%) >S2
(6.9%) >S1 (6.0%) >SO0 (5.2%) I, s M
PR 430 i % T ) B ol R R 4L, 3 BT RRARIE X
HEAR R ORI, K 2 e A B X
VEREL: e A ax Ol KR A, B R Bt
B, AR SRR Z, (H2HTEREAEAER
SRRRINAE, (F N HE IR I B R O B BN TR
Ko IR AN R TESm R0, [T LA, HERES
A HUR & BN S6 (43%) <S5 (48%) <S4 (55%)

<83 (59.2%) <S2 (61.7%) <S1 (62.8%) <SO (67%) -
HEARF= PR B TR0 (9.8%) AN & (43%) ¥ixm
F NY/T 5252021 RMAT ML bR#E GRS =4%, HHUR
TE=30%) o AT, RAFRHERR R RE A ] Rk
R MG EYEGE R AT E R 2 A AL
Yk e AN, T SR .
2.4 RV FRFEBURDEFFN

T RIB AR RS a 2R/ N a2
SUMARR R S AR R A K, R T A 25 (GD &2
FAFHENE T A A RdEbR. — A, 24 GI>50%I0H, HE
JEE TR, GI>80%IN T BHHEAR A B 21, AN
HEREF= 00D TR 485 (GD J AR 4 .

x4 TRIFZMGTHRSIMTLFREDEFRME

Table 4 Germination index and hygienic characteristics of compost products under different conditions

TiH Items SO S1 S2 S3 S4 S5 S6

K 5% Germination index/% 45+6.24 58+7.21 66+6.24 70+£1.73 75+5.29 82.142.79 88.3+2.00
R B HESL Fecal coliforms/(1>-g™) 201+17 10949 8811 69+8 18+4 6+1 2+1
i L BRZETZ Mortality of roundworm eggs/% 69+5.20 72+7.00 88+6.56 96+2.65 99+1.00 100 100

& 4 iTLLEH, BRSO 24, HA 6 M4l
REF=9 GL ¥ KT 50%, Ui S1~S6 HEALY TCAEY) Fk -
SO HEAE =M K SEFR BN 45%, Wi B EL i R 578 48 3y
KRAERCEER, FtAT marod R, & 2F e Eum
N 88.3%, Ut B ARG B RRSLIE XM 7 SR AR
A AE R R KIS B, F WA TSy HEAR
VIR B R s TR RN ST C B A P ),
I R I AR T A bR S FR e A, HI95 T HERE
AR R E BT R ZEHR B AR w0

T A BN KRR R B0 1 25 A P
SOMMERE 22 VR AEY), — R R B 5 L SR AE
TRFAHEAE =00 DA AR, gk 4w, TR
TR SRR, BUWEE S 3 AR S EAG, SRR
REACER S, HERILRETE R BUR SRR K. 7 MR
ISdHA, AV S3. S4. S5 A1 S6 PUANALHR K HERE = 26k
i oA BRSO H AR TR . (R A IR AT AT
FRAEY  (NY/T 525—2021) HRIFRIEESR (GRRImREEEL
<100 Mg, HHHEIZET-HR =95%) . 1B S3. S4. S5 Al
S6 o I PRI DU A I P~ i) T2 A 2 P o B Ak R A, e
PL S6 (Al R RCE D HEAL =40 AR 22
MR, FERREEEE<3 AVg, P A WL .

3 HERRZGHEFZE

Syt IR R G A BT, AR LGEE S
BT T ZIEHERE RGN T R BRI S X 8
30 000 A\ F X AR TR B SR AR B, RSN FN S,
WA BT T M. I AR B~ A % 1 kg/(N\-d)
TP,z X EBR A E AN 30 vd, PRI
12 t/d, AIEISR L) 6 td, WEERISHLIR FEYIRIA A Z)
24 td (ZRALIEF © BERbi © RAE=3 12 1 1) , MR
AEERA HLIEY) 36 t/d, A BT R 7 Pyt N7 IH I I 1
HWE 12vd. HERRYES A HLAE Z 18] 11 5% 46 b 41 DA

20% 0%, —4ERL 300 AN TAEH. N FEAHE: kil
B Y 255 Tolt, AR T FRMHEALE 7R 120 T,
BHUIEESE SR 1000 Jo/t, RAFENRZ) 500 Jot. XHFE
BARE: K. HRL 108 Juin, N LHRZ) 7.2 Jigt/(\-a),
HEREJERTEIE 5 2 2 60 Jo/t, JRYDIEBESE 2 200 T,
ARGS9 2 15 Jiot/a, WAAHTIHEAZ) 10 oo/, HAl
ANHIT SR FHZ) 20 Jiot/a. WA ZIE IR RS0 £ 2
H 2 A B BHEACRI F, sebr TR N A b 7 e Bk
BRI BRE L7, WoRDH i 5 A ) KOs
CRA RS, BTEES 40 min, {51520 min, ft5&E
3m’/min) SRIHHTRAZE . IR RGIRIAE B T
FZE AN S s

TER, R 5 HLHEIERGRDAE T 2 SR AT
W R ME T ZHIIE — 2 AT e, WmfER N J7H,
B SALIEFEY. FRMHEAE T, MEAERS A DL
J52 &t IR WALt T 3 AT 1 AR AE — e IR FE I s fESCH U7 T
NBAT%. sfde. KWEMSE. SRR RS
TSR JG A5 B 1 B Ak e A 25t R A7 AE — 52 HI AN 1
EVE. R E R TS M B P2y 2012 4F 4 HRATH
(R TG SR S i #E bR i) (CECA/GC 7T—
2012) w1, FEAH[E D4R R AT R L o B e il H &
B G AR ER NN 10%5), Z% EiR &SRR
TIUH Hh ) AR ERIGHES SEBRIE L, AR ARIEHEIE R S5
AL B o R 256 R 2 3 A% 8%t .

FHF 5 AT51, TEILHERE RGN RN 5 Ab B A A
(248.67+19.89) Ju/t, I Hiz#i Fiz s Bl —F4H
219.06 JITCifE A BURFRN 255 Tt bRk & 2 nT DA
SR TR RN AL EE AR, AT
FEBUR I IR IR BN e . Jageit, Bigmhikank 54t
HATFERAN 985 Ji/t. BAERTHHRIN IS AN
390 JU/t, IR IR EAERIR o ITB SRS R o S e
Wt ImBIRBCE A 290 JoA, X B IRSS EAERIK
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Hia. WEANE; bR A AR A AR Ak
B, SGERAN 305 7o AU ARSI E T U2
-z e A R AR 2 253 JuA, i
BB AL B 3 I T A S - I B R 4t

AFERR 9 X, R T R
AR E A MAL, AR XA LRSS Bisfsrak, FLHE
NERAK FAE SRR IR — i bia s, 3R BRIRInISoR AT
IR, WRZAET R AL B AR T PRI

x5 HERRZRMLEZRZE
Table 5 Disposal costs accounting of co-composting system
o ['ON Re\;;nlxﬁeA P I E;;p:lsAes P
- 1 t o 1 t
No. HiF em (%4 7‘:‘;‘}? Note S lem (%4 ;{‘3“:};1 Note
o S 2 ] g K HLIRZ) 108 Je-t, A E R EYI R 36 -0
| hmkEm 2050 CATRANI0 D SRMETRA 1664 CHBAREIES 12 0dy GLBEF AT
255 76-t7, —4ERL 300 AN TAEH WY 24 td )
FALR I A SALEFYY . T A E R I o — el St diz 101 3
2 Wi 86.40 24tdl, AERL 120 Tt NZEN S 72.00 NBTHL 72 T4, B 10 i
X " S . HENE R PIs M2 60 To-t7, IBHEA
3 HE RS S 216.00 mﬂ?@“ ’ﬁ*ﬂﬂ\ﬂiz'w’f‘““ﬂ% Bk 97.20 s4td! (BB 30 td!, SMLETY.
20%1t, A HLALA 9 1000 JG-t ST A B 24 1)
" o ; B RN 30 td”, IR FICR I F AR
4 A i [ 90.00 %WEW%5W£&JHEW%”$]%%EE% 72.00 12ed!, AEESZ 6 vd!, RIAREN
12td", I L 200 it
5 / / / WL 65 7% 15.00 /
6 / / / wETIH 10.00 WA EAE 100 75, % 10a #71H
HAh A AT 3t
A
7 / / / 3 B 20.00 /
JlaFC )
41t Total 621.90 / 402.84 /

TR B A 248.67+19.89 JT-t

TE: R B RARZ SN, SRR E R GR G IRERSE GRS LRGN R RSO B bR dE)

(CECA/GC 7—2012) % 8%it.

Note: Accounting for average waste disposal costs, comprehensive error rate of the co-composting systems is assumed to be 8% referencing quality standards for

construction cost consulting documents (CECA/GC 7-2012).

4 & ®

D SHURFY). BRI, RAHELL3 12 L 1ALk,
Hoz 1% MBI REARIRLEERE, KithEE, MR ZF
AP . SROKRE R BERE AR, 1.5:1:12:221),
EREGER T Z %84 (45 40 min, {515 20 min,
Bt5 8 3 m¥min) , HEETE 65 CUAEmiERi4E 7 d; &
10 d KB, YrklE /K2R C/N H 63.5%F1 31.5 435I % %
30.1%H01 9.6; HEAE =4 535 50 A AL & Bzt iy TR0k
AT bRE; [RIEHEAR =9 Rh T R ZE R 50 AL 88.3%, TAE
SRR R AT, Z R IEHEIE R G B A EAR AT

2) ZHHEE RGN T XA L4 30 000 AR IX T
AETERIIR AN, RIS E AR E (248.67+19.89) T/t
ZHIRIEHE I R G A S5 AT AT

(& £ x #l
BrRE, PhbuR, BRYEA, &5 T EEAREIRAEEHEAR K
WIRAL T R[] P E AR E, 2022, 42(3):
1240-1251.
Jin Chenxi, Sun Shigiang, Sheng Weijie, et al. Food waste
treatment technology and resource solution options in
China[J]. China Environmental Science, 2022, 42(3):
1240-1251. (in Chinese with English abstract)
KR, B, ZFEEE, & RR ISR b IR LR
SRS IERIRA I A [T]. ARL TR, 2011, 27(9):
248-254.
Zhang Hongyu, Lu Peng, Li Guoxue, et al. Effect of corn
stalks addition on odors and leachate reduction during

(1]

(3]

(7]

kitchen waste composting[J]. Transactions of the Chinese
Society of Agricultural Engineering (Transactions of the
CSAE), 2011, 27(9): 248-254. (in Chinese with English
abstract)

FIUh. o B 55 A P 3 4 e 30 XM I % L 8 it
BEALD]. A AR RS, 2012.

Bai Jing. Study on Composting with Reversing Air of
Kitchen Waste and Greening Waste and Its Application on
Lawn[D]. Shijiazhuang: Hebei University of Science &
Technology, 2012. (in Chinese with English abstract)
WEH, &by, Tl & 93 5RTRS K
TR X T ERAD] Rl TS, 2022, 38(4):
242-250.

Shen Yujun, Zhang Buyuan, Ding Jingtao, et al. Optimization
of the ventilation technology for the mixed fermentation of
cow manure and crop straw[J]. Transactions of the Chinese
Society of Agricultural Engineering (Transactions of the
CSAE), 2022, 38(4): 242-250. (in Chinese with English
abstract)

A, EREEL WA, . BENIRSRERG A
HERERUR]. AME TAE2A4R, 2009, 25(11): 269-273.
Zou Dexun, Wang Qunhui, Sui Kejian, et al. Aerobic
composting effect of kitchen garbage and spent mushroom
substrate[J]. Transactions of the Chinese Society of
Agricultural Engineering (Transactions of the CSAE), 2009,
25(11): 269-273. (in Chinese with English abstract)

FRLLE. BERBII . A SERIRE AT S HEAL ) ZA VR[]
TR, 2013, 31(S1): 470-474.

Zhang Hongyu. Maturity evaluation of kitchen waste, pig
manure and corn-straw co-composting[J]. Environmental
Engineering, 2013, 31(S1): 470-474. (in Chinese with
English abstract)

Tosun I, Gonullu M T, Arslankaya E, et al. Co-composting



222

Fk TREZAR Chttp://www.tcsae.org)

2022 4

(10]

(1]

[12]

[16]

[17]

kinetics of rose processing waste with OFMSWI[J].
Bioresource Technology, 2008, 99: 6143-6149.

Olufunke C, Doulaye K, Silke R, et al. Co-composting of
faecal sludge and organic solid waste for agriculture[J].
Process Dynamics Water Research, 2009, 43: 4665-4675.
Lhadi E K, Tazi H, Aylaj M, et al. Organic matter evolution
during co-composting of the organic fraction of municipal
waste and poultry manure[J]. Bioresource Technology, 2006,
97:2117-2123.

FOURE, Rit, TR, S5 ORISR T L
TESHMRA]. Lol TR, 2021, 37(23): 186-193.
Huang Guangqun, Yu Hao, Fang Chen, et al. Hot-air drying
characteristics and optimization of the process parameters for the
solid fraction of dairy manure[J]. Transactions of the Chinese
Society of Agricultural Engineering (Transactions of the CSAE),
2021, 37(23): 186-193. (in Chinese with English abstract)
LEH, KA, diep, &5 J8RO7 A FEHEE 3 2
RAYFIEHIGRT 1), Aok TR, 2019, 35(7):
203-209.

Shen Yujun, Zhang Pengyue, Meng Haibo, et al. Effects of
ventilation modes on control of main odor substances in pig
manure composting[J]. Transactions of the Chinese Society
of Agricultural Engineering (Transactions of the CSAE),
2019, 35(7): 203-209. (in Chinese with English abstract)
FA¥, BRE, Philip Ghanney, 5. 38X 7 R4 FiE
MRS HECS RERFALRIMT]. AU, 2020,
51(11): 313-320.

Wang Youling, Qiu Huizhen, Philip Ghanney, et al. Influence
of ventilation modes on ammonia emission and nitrogen
conversion in cattle manure composting[J]. Transactions of

the Chinese Society for Agricultural Machinery, 2020, 51(11):

313-320. (in Chinese with English abstract)

ZENBAR. o A R S HE SR o A 7R R AE RA SR R 2 B AL
R BTFE[D]. fEZe: PR K, 2020

Li Xudong. Combination Effect and Application of Combined
Bacteria and Fluffing Agent in Aerobic Composting of Kitchen
Waste[D]. Ya’an: Sichuan Agricultural University, 2020. (in
Chinese with English abstract)

FilE, ReER, XIREC, S5 RCEMIRE TR R SRR R

WAFEIEACCR T[], BB TRES4R, 2018, 12(1): 294-303.

Zhou Ying, Zhu Nengwu, Liu Bowen, et al. Effect analysis of
compound microbial agents and enhancement on kitchen
waste aerobic composting[J]. Chinese Journal of
Environmental Engineering, 2018, 12(1): 294-303. (in
Chinese with English abstract)

EAEE. FEFERNETEHE BRI A[D). K& FMARAK
%, 2013,

Wang Jianbo. Pig Manure Composting Technology
Research[D]. Changchun: Jilin Agricultural University, 2013.
(in Chinese with English abstract)

ARARIE. MU ZF AT I CP-16 58 42 2F A8 (B 10 5 3
Beefife £ 1 OCBERE R U [D]. Abat: T ERLAERERE, 2015.
Zou Linyuan. The Key Hydrolysis Enzymes of Keratin in
B.licheniformis CP-16 and S.maltophilia 10[D]. Beijing:
Chinese Academy of Agricultural Sciences, 2015. (in
Chinese with English abstract)

e P RN L B BRI G R K P AR 0T
PREBEAHIE T S AR TSR RIS [D]. b5t dbsife
TR, 2012,

Wen Sai. High-level Heterologous Expression and in Vitro
Molecular Evolution of Lipase Lip2 from Yarrowia lipolytic,
and Its Application in Kinetic Resolution[D]. Beijing: Beijing
University of Chemical Technology, 2012. (in Chinese with
English abstract)

BIRLL, FEMEIE. e 4o B 1 Tk [J]. FREGTS
5B5i5, 2003, 25(3): 131-134.

Li  Zhenhong, Lu Yitong. Screening on the

[19]

[24]

[25]

cellulose-decomposing microorganisms[J]. Environmental
Pollution & Control, 2003, 25(3): 131-134. (in Chinese with
English abstract)

W SR, A TR E AL YRR S R R A
B IR R L0 A s B B AR I RE A D], AR S BOR,
1999(1): 15-18.

Pu Yitao, Zhong Yihu, Zhou Wanlong. The Mixed culturing
of nitrogen-fixation bacteria. and cellulose decomposing
organism and the effects on the decomposing of the
household garbage[J]. Environmental Science & Technology,
1999(1): 15-18. (in Chinese with English abstract)

Chen K B, He S Y, Feng H J. Study on the characteristic of
rural domestic garbage in Zhejiang[J]. Energy Engineering,
2010, 1: 39-43.

WG RIEVE, TBG S BSIE PAHERERT B AR R HE LR
FETIE R IRIA[T]. EERIES5HAR, 2020, 43(8): 122-127.
Xu Cheng, Liu Guotao, Wang Zheng, et al. Effect of matured
compost addition on the formation of humus in kitchen waste
composting[J]. Environmental Science & Technology, 2020,
43(8): 122-127. (in Chinese with English abstract)

BER, FEdbat, bk, AR cE MR A AR M.
A5t A EPAEREE HRAL, 2008

Tk, 15 e S SR YL NEET 5 R S AT L
XPE[D]. dbat: JHEHEKEE, 2013

Zhang Yu. Research on Co-composting of Sewage Sludge
and Green Wastes Comparing with Sludge Biodrying[D].
Beijing: Tsinghua University, 2013. (in Chinese with English
abstract)

ik, A, EENE, . PIEARTFEREEMAEY
ARHE]. MBS TREAAR, 2013, 7(1): 333-339.

Fang Huazhou, An Dongmei, Wang Peiqing, et al. Natural
aerobic fermentation microorganism change regularity in cow
dung[J]. Chinese Journal of Environmental Engineering,
2013, 7(1): 333-339. (in Chinese with English abstract)

JA . AR TER AR AR 7 B e S S T
PEAALH R S I RCRD). P94 PH2 i SRR, 2019.
Zhou Yong. Screening of Bacterial Strains for Protein and
Starch Biodegradation and Their Application Effects in
Resources Recovery of the Animal Manure[D]. Xi’an: Xi’an
University of Architecture and Technology, 2019. (in
Chinese with English abstract)

[26] BXHIA, RE. BTSSRI S BB T M]. dbat:

[27]

[31]

g Tk ARk, 2007

B, ML, ZHERE, 5. BERARIIRENL A KT =
AT, M5 450G, 2018, 40(8): 917-921, 942.
Chi Menghao, Yang Fan, Li Wangwang, et al. Feasibility of
intermittent aeration method on kitchen waste composting[J].
Environmental Pollution& Control, 2018, 40(8): 917-921,
942. (in Chinese with English abstract)

FEY. [ AR R 7 0 HE A A Ah B % 7= it 1 2 FH A 7% [D].
Jent: dEETMOLRAE, 2012,

Tian Yun. Green Waste Composting and the Products as the
Peat Substitutes in Growth Media[D]. Beijing: Beijing
Forestry University, 2012. (in Chinese with English abstract)
Sundberg C, Jonsson H. Higher pH and faster decomposition
in biowaste composting by increased aeration[J]. Waste
Management, 2008, 28(3): 518-526.

FEsE, XE, TRV, 55, RH EEM-FRI J7 AT 78 %
B A FEHE AL 2 S LT AE R AR A [D]. ARk TR 4R,
2022, 38(1): 276-286.

Zhou Haibin, Liu Juan, Ding Jingtao, et al. Effects of
Aspergillus niger on maturity and cellulose degradation of
cow manure composting using EEM-FRI method[J].
Transactions of the Chinese Society of Agricultural
Engineering (Transactions of the CSAE), 2022, 38(1):
276-286. (in Chinese with English abstract)

Ge M S, Zhou H B, Shen Y J, et al. Effect of aeration rates on



510 39 TEHRTSE: BERBIE . AR TN A Tl S HE IS R SRR ITAG 223

enzymatic activity and bacterial community succession aeration modes on the maturity during kitchen waste
during cattle manure composting[J]. Bioresource Technology, composting[J]. Environmental Engineering, 2015, 33(S1):
2020, 304: 122928. 619-622. (in Chinese with English abstract)
[32] #&MeM, Elk, B%EE, 5 FEELEPERTZE5SH [35] #ithg, JEALsb, xse, S5 B IRELE AR EAR
WEFEHERE[T]. A IREER 243, 2018, 37(11): 2403-2408. EIERTTFE[I]. FREERIZERE T, 2007, 202): 72-77.
Xu Pengxiang, Wang Yue, Yang Junxiang, et al. Advances Yang Yanmei, Xi Beidou, Liu Hongliang, et al. Study on the
in ventilation systems and parameter choices during change of physicochemical characteristics of food wastes during
aerobic composting[J]. Journal of Agro-Environment aerobic composting[J]. Research of Environmental Sciences,
Science, 2018, 37(11): 2403-2408. (in Chinese with 2007, 20(2): 72-77. (in Chinese with English abstract)
English abstract) [36] CECA/GC7—2012, W% TAEEANEHMIRERSAHREFAELS].
[33] ZE¥, al, ZFEY, S5 RERRIIN B AR B P HE A [37] HRINKY. 985 jo/mit VAR Np “hisforde osil’ mg
JEG S EE AN R AHE R S T). P EFRERLE, 2017, 37(3): A B 4 BT 7 [N/OL]. (2019-11-21)[2021-11-01].  https:
1031-1039. //'www. sohu. com/a/355083118_160920.
Li Yun, Yuan Jing, Li Guoxue, et al. Use of additive to control [38] SREFE, SN, B, % Wi ARG IR il AR
odors and promote maturity of municipal kitchen waste during AR R A LR ST AT B, A E A - S R

aerobic composting[J]. China Environmental Science, 2017, e
i - . . . 5, 2017, 27(8): 17-27.
37G): 1031-1039. (in Cl:nes;gwﬁ}l Eng}lsh absEract)L . Song Guojun, Sun Yueyang, Zhao Chang, et al. Social cost
[34] KEL, KAE, BIZE, & BTN B &R HEEE -

R o accounting for municipal solid waste incineration in
REMIRLIT). ABELRE, 2015, 33(SD): 619-622. Beijing[J]. China Population, Resources and Environment,

Zhang Yudong, Zhang Hongyu, Gu Jun, et al. Effects of 2017, 27(8): 17-27. (in Chinese with English abstract)

Evaluating co-composting of kitchens, greening wastes, and exhausted tea
on a pilot scale

Shen Weihang?, Song Yixin?, Cao Jun?, Ye Mai**, zhu Nengwu?

(1. Guangdong Provincial Academy of Environmental Sciences, Guangzhou 510045, China; 2. College of Resources and Environment,
Northeast Agricultural University, Harbin 150038, China; 3. School of Environment and Energy, South China University of Technology,
Guangzhou 510006, China)

Abstract: Effective disposal of organic wastes has been one of the most important issues for the resource utilization of solid wastes.
The degradation rate of organic components as a key factor can pose a serious impact on the composting process. In this study, a
series of experiments were performed on the microbial agents and various ventilation systems, in order to evaluate the co-composting
performance of kitchens, green wastes, and exhausted tea on a pilot scale. An optimal compound ratio was also achieved to verify the
strengthening effect of co-composting. The specific organic components included the fat crude, fibers, and protein in the mixed
ingredients during composting. Specifically, kitchen waste, green waste, and exhausted tea were selected as the main raw materials.
An aerobic composting was then carried out to control the ventilation and the type of microbial agents in a pilot composting plant.
Some parameters were selected to fully evaluate the technical feasibility and economic viability of the co-composting system,
including the temperature, water content, the carbon to nitrogen ratio, total nutrients, organic matter content, seed germination index,
and hygienic characteristics. The results showed that the optimal combination was the self-developed microbial agents under the
intermittent ventilation pattern, where the ratio of compound agents for the co-composting was that m(Aspergillus oryzae): m(Bacillus
licheniformis): m(Candida lipolytica): m(Trichoderma viride): m(Azotobacter chroococcum) = 1.5:1:1.2:2:1. Meanwhile, the
microbial agents presented a stronger removal effect of the specific organic component in the mixed ingredients, when the inoculation
amount was 1%o. Three classic phases were obtained in the temperature of the mixed ingredients during 10 days of drum composting,
including heating, thermophilic, and cooling phases. Furthermore, the maximum temperature was up to 68.6°C, while the
high-temperature period (65°C or higher) remained for 7 days. The ratio of water content and carbon to nitrogen declined from 63.5%
to 30.1%, and 31.5 to 9.6, respectively, during the entire composting. The total nutrient (9.8%) and organic content (43%) were
superior to the Agricultural Industry Standard NY 525-2021. Meanwhile, the seed germination index of the composting product
reached up to 88.3%, indicating the perfect hygienic characteristics of composting (3 or fewer fecal coliforms per grams, no ova of
roundworm was found). For economic feasibility, the co-composting system was applied for the domestic waste treatment in a district
with a population of 30 000 in the Hengqin area of Zhuhai, Guangdong Province, China. A systematic analysis was made to consider
the revenues (including waste disposal, organic fertilizer products, and scrap recycling revenue) and expenses (including utilities,
salary, transportation, landfill disposal, venue rental, machinery and equipment depreciation, and unforeseeable expenses) during
practical application. The average disposal cost was required as low as (248.67+19.89) yuan/t. As such, a process control strategy can
be recommended to recycle the kitchen wastes, green wastes, and exhausted tea in the ecosystem, instead of being discarded as solid
wastes. The short processing time can be widely expected to accelerate the degradation rate of organic matters for better compost
quality during resource utilization. Meanwhile, an improved process control system can be used for the organic waste composting in
a rotary drum reactor. The finding can provide a strong reference to effectively treat the environmental pollution of organic wastes in
the large-scale kitchen waste, green waste, and exhausted tea at low cost. The recycling of organic waste resources can greatly
contribute to reducing landfill disposal for less environmental pollution.

Keywords: composting; ventilation; waste disposal; kitchen waste; exhausted tea
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