This is not an ADB material. The views expressed in this document are the views of the author/s and/or their organizations and do not necessarily reflect the views or
policies of the Asian Development Bank, or its Board of Governors, or the governments they represent. ADB does not guarantee the accuracy and/or completeness of
the material’s contents, and accepts no responsibility for any direct or indirect consequence of their use or reliance, whether wholly or partially. Please feel free to
contact the authors directly should you have queries.

1&&5@ Ren lianhai
#Hig, HEAFRH X IHARFREFRAEAFEILE

Professor Department of Environmental Science and Engineering, School of Food Science and
Technology, Beijing Technology and Business University

ZAFEHD Academic Position
v FEREMIMEREDSEFNIREVERSF(EER

Chairman Member of the Food Waste Professional Committee of China Urban Environmental Sanitation Association

vV FEFRIDIRETRIAEZRSER

Member of the Environmental Sanitation Standards Expert Technical Committee of the Ministry of Housing and Urban-Rural Development

v FEIREFRAZREMNEDERIERRE

Committee of Environmental Sanitation Professional Committee, Science and Technology Committee of Ministry of Housing and Urban-Rural Development

v PEERESEIIEASRRSNENEE _EERIAEZREER

Member of the 2nd Expert Technical Committee in the Field of Resources and Environment of China International Consulting Engineering Corporation

vV FERERIEZERERSSERE

Expert Committee Member of the Solid Waste Branch of the Chinese Society of Environmental Sciences

v RN EEEIFEEREER
Member of Beijing Soil Remedlat|on Review Committee

v R AR ENSR A

Consultant of Beijing City Appearance and Environmental Sanitation Association




1&&5@ Ren lianhai
#Hig, HEAFH X IHRFRBFRARAFEILE

Professor Department of Environmental Science and Engineering, School of Food Science and
Technology, Beijing Technology and Business University

FEHS5TSLak Main research areas

KHMNEEIEREDRFECLIRRATESRAR, S5ERASIMERLIN. BERIIREZiHrILE
WETIE, MBRNFE.

He has long been engaged in the research of organic solid waste resource treatment technology and policy, participated in a number of
domestic kitchen waste, kitchen waste and waste oil treatment and disposal projects, and has rich on-site experience.

FEEZARBEER Major academic Achievements

FSEREAES. AETESER. ABRNEH20RE, THSESERINE2IRN, HEFAZIETSE,
£FRIENBORR.

He has presided over more than 20 national, provincial and ministerial projects, such as National Natural Science Fund and science and
Technology Support, presided over the compilation of 2 national standards, published 7 academic works, and published more than 80
papers.




ADB TA-9611 PRC

B Lk 3 R ERBIRFRIC IR AR IR S D
Analysis on the technical route of kitchen waste
recycling disposal based on waste separation

{F:%E;8 Lianhai REN
2022F8H25H 25 August 2022

-@\?j DERMEEIRIAF R EIRL

CHINA URBAN CONSTRUCTION DESIGN & RESEARCH INSTITUTE CO LLTD.



LIRS
CONTENT

FeEl B RLK = E IR D

Analysis on the current situation of kitchen waste generation in China

Tl B RBAR A IR AR e S5t

Analysis on the technical route of kitchen Waste disposal in China

i
c
Q
d
c
o
O

4RIE
Concluding remarks




1.BEESLINFEEINAK S HT ANALYSIS ON THE CURRENT SITUATION OF KITCHEN WASTE IN CHINA

> FRELIIN D 2EE = Background of waste separation in China

- 20165F12A21H, JEELSBicEHBAPRMEHS/NMEAFBHPRASWRIEL : EiEiETh
W RFIE, RER13MS NERIMENE XRNIRGEABEREN. FiRL. TEHLE, ZMR
By pRIE. fEIE, FRiEE. oERLGENLIFELERS ERLLEGAEN, BRFHER.
2R&5. BEHRE. EiHENLUIRSREIE ShiRERkSRFIEESCE.

* On December 21, 2016, Chairman Xi presided over the 14th meeting of the Central Finance and Economics Leading
Group and pointed out: The widespread implementation of a waste separation system will affect the improvement of the
living environment of more than 1.3 billion people, and whether the waste can be reduced, recycled, and safe disposed.
It is necessary to speed up the establishment of a waste disposal system of separated disposal, separated collection,
separated transportation, and separated disposal, and form a waste separation system based on the rule of law,
government promotion, public participation, urban and rural coordination, and local conditions, and strive to improve
the coverage of the waste separation system.



1.BEESLINFEEINAK S HT ANALYSIS ON THE CURRENT SITUATION OF KITCHEN WASTE IN CHINA

> FRELIIN D 2EE = Background of waste separation in China

- 20165, ERAENE. (FESPIKS R, IPiHRI2020F K, ERipghE LIRS RIBT WD 25, 5006
A RIS RF 9 FEAVE =ipkh, TR LRIk 9 KUNE E =EEXF90% L £, A iE LR UG FI F Z5KE]
35%LJ Lk,

* In 2016, the NDRC and the MOHURD jointly issued a document stating that by the end of 2020, MSW in key
cities will be effectively separated, and the coverage rate of MSW separated collection in key cities will

reach over 90%, and the MSW recycling rate will reach over 35%.

- IaRFEE. ERIKEIE]. #HERDSIIRTTR.

« Strengthen scientific management, form a long-term mechanism, and promote habit formation.



1.BEESLINFEEINAK S HT ANALYSIS ON THE CURRENT SITUATION OF KITCHEN WASTE IN CHINA

> FEHEE AMOUNT
2EEEALOS.21{¢, A% ENIRIR1kg/dit, £ESEF=EEFIKL3(ZNE;

The urban population in China is 821 million, and the per capita amount of MSW generated is 1kg/d, which generates about 300 million tons of MSW
every year.

hitkpRE, SHBERIRSAEEFLIRN20%-30%, #30%it, £2ESFFERERLEIKLZ9000GME, E
XL9257 %, EfRFEEL20R1E/H.

After the implementation of waste separation, the kitchen waste is about 20%-30% of the MSW. Calculated as 30% , about 90 million tons of kitchen
waste are generated every year , about 250,000 tons per day, and the actual removal amount is about 200,000 tons/day.

ZEE FHES: R, RIRAL. RirsF, +RhinEsHiik

An upward trend year by year: urbanization, agricultural modernization, tourism, etc.; + fresh waste from vegetable markets

> B -SE BRI ZE{LLCoMPOSITION-SIMILAR TO FOOD WASTE

QHEJZ: %U’f}i;—t&\ %EZ\ ﬁﬁiﬂ%ﬁs '%"9;\ @%’-’f@ ...... Composition: leftovers, peels, vegetable residues, bones, packaging materials, etc.
Zﬂﬁ: 7](\ ffﬁ*ﬁj\ EE\ HE’HE (1%) N é:FgE% Ingredients: water, starch, protein, fat (1%), cellulose, etc.
zﬂﬁkﬁi C\ H\ O\ N\ S\ CL Ca\ Na...... Composition elements: C, H, O, N, S, Cl, Ca, Na, etc.



2. B EEFLIIRM RIS AR IR 93T AnALYSIS ON THE TECHNICAL ROUTE OF KITCHEN WASTE DISPOSAL IN CHINA
> Bk 2EIAT5 Source separation

- BRAEX (5%, HEXR)

Separation by residents (participation rate, accuracy rate)

- REXRM. MRE%. MRFE. EFRm. 55, fE. BEA
At FEBGENE

« Vegetable leaves, peels and cores of fruits , leftovers, egg shells, tea residues, etc.

- AT Delivery
- BERBS? AL, HUE? bag broken or not? manual or mechanical?

o KIIRZRSE: Waste container

o FEHBALER (HREEUYL) : On-site disposal (transfer station) : —— R
- E48. BR7ZK. TFFI8E; Compression, dehydration and drying J,E—'d- ﬁiﬂi&
« BBEML Fertilization Kitchen Waste
o o
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> BERRLINS RALIERARSHT (—)

Analysis on recycling disposal technology of kitchen waste in China (1)

° u}'fl,iﬁﬂﬂ;iﬁ Aerobic composting technology

‘ [
o [A)E® Questions
o BEIBER Whether it is rotten
« IEERSE Valodorous gas

o 1AHBAYIRIER Site problem
o FEARtEREIAIRR Product sales problem

o« R IN)RABRERNITR Solutions to some
o BRIk A&EF Blending with auxiliary materials or syn .
- RSEHl (BBTUAEE) Odor control ( Cabin fermentation )

SEIRTCIERD Stack composting
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> BERRLINS RALIERARSH (2)

» Analysis on recycling disposal technology of kitchen waste in China (2)

FU R\ RZEFSZA Dry anaerobic fermentation technology
- BRRRE: Si5ike. =@, EuR,. EWEDFDE
- Waste synergistic anaerobic: with sludge, excrement, fresh garbage, garden was
- IREEB: 7. HH Stiring method: manpower, machinery
- HHFEIME Difficult feeding and discharging
- SEThinEEELII Fresh waste in vegetable market
. iBiBALER Disposal of biogas residue
. P&EL Deodorization
- BSFL Biogas purification

BTV RAAZEFIEA Wet anaerobic fermentation technology
- BRI IEAYIEIRR Problems of biogas slurry treatment
- REAAIZEER Removal of ammonia nitrogen
.- RBAYSLEE Disposal of concentrated waste liquid
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> BERRLINS RALIERASH (=)

> Analysis on recycling disposal technology of kitchen waste in China (3)

D —— ERBIK wye (B

Sorting Squeeze dehydration Incineration

Ik TE

Water treatment

4%:,‘"5‘ Characteristics

° ﬁﬁﬁ__ni'Simple and feasible
*um&-nngh utilization

'5 *Flﬁﬁﬁﬂ}nlﬂ%ordmated disposal with incineration facili
yj**FIIRﬁE’ﬂnAffect the incineration conditions




2. B EEFLIIRM RIS AR IR 93T AnALYSIS ON THE TECHNICAL ROUTE OF KITCHEN WASTE DISPOSAL IN CHINA
> BERRLINS R IERAR S (1)

> Analysis on recycling disposal technology of kitchen waste in China (4)
tﬁluﬁlj\ﬁ]% . Feeding animals ‘ i
o BIKHEL Black water fly
o B@1H Fly maggot
« EEZEME American cockroach

* ﬁ*ﬁﬁ Mealworm
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> BERRLINS RALIERASH (1)

> Analysis on recycling disposal technology of kitchen waste in China (5)

FiI&h I8 On-site disposal
o YIFBEBEE Physically crushing
- THEGEE, REK. i5KLEBATFRRE, |
 Problems such as blockage of municipal pipelines, waste of water and sewage treatme
« FEPPALE Biological disposal
- BEE. HWH. RIRYHLEFIER/M, Ddisposal of energy consumptic
- ERSHL Pyrolysis gasification
* Ebﬂﬁ%%ﬁ'i*u Gas pollution control
* iﬂ%ﬁjﬂilﬁiﬁﬂﬁ Tar waste residue disposal
« EEFNBIFE Advantages and problems
° :I:tl.'hﬁ H;i;R ﬂﬁﬁ%ﬂaﬁfﬁw Simplified procedures for land, environmental impact
* fﬁ%ﬂi‘ f%fE:EE Simple, reliable and clean
« EAURPIBREASS High cost
° E".%"QE?F'x‘E Daily maintenance is difficult




3.£5h1E CONCLUDING REMARKS

1. BEBRRUIRLERACSEETIESIN, BIRLFESHER, BER.
RERE. RAHIRAREA S,

Kitchen waste disposal technology has been tried in several projects in China, but it is still at the preliminary stage, and policies,
standards, technologies and models need to be continuously improved ;

2, YFRIEHE., RELEE. MERRE, VIEEE. E0LIEN. BRBRSAEF
RASERER, BHin—EREREFER,

Disposal technologies such as aerobic composting, anaerobic fermentation, coordinated incineration, physical crushing,
biological disposal, pyrolysis gasification, etc. have their own characteristics, and they all face some problems that need to be
solved urgently.

Eﬁnif"r‘ﬁﬁ*?"ﬁi PRIE. PRSBHARNBERUFLEZERBE
AR

The effects of front-end separated placing, separated collection, and separated transportation have an important impact on
kitchen waste disposal facilities.
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