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Foreword

By the end of 2019, the permanent resident population in rural areas of China was 552 million, accounting for 39.4
percent of the total population. Results from the Ministry of Health survey show that the amount of household waste
produced by one person in a day in rural areas of China is about 0.86 kilograms. Based on this calculation, the
amount of domestic waste produced in rural areas is an estimated 173 million tonnes per year. We face a daunting
task of treatment and utilization of household waste in rural areas of China.
Rural household waste treatment is critical for improving the rural living environment. In 2018, the General Office of
the Communist Party of China Central Committee and the General Office of the State Council issued the Three-year
Action Plan for Rural Living Environment Improvement, which requires a solid foundation for creating a clean and
tidy rural environment through the careful treatment and use of household waste and waste generated in agricultural
production. It also calls for the establishment or improvement of household waste collection, transportation and
treatment systems that rely on different approach that can adapt to the actual conditions of rural areas. To disseminate
important information on rural household waste treatment and use, the Academy of Agricultural Planning and
Engineering, under the Ministry of Agriculture and Rural Affairs, compiled this “Treatment and Use of Rural
Domestic Waste—A Pictorial Handbook”.
This handbook presents complex theories in simple language in a question-and-answer format and vividly introduces
the practical knowledge of the composition, classification, collection and treatment technologies of rural household
waste with easy-to-understand explanations. The content relates to actual rural situations, covering the main of rural
household waste treatment and use. This handbook is intended as a handy reference in the selection of the technical
modes and use and to give rural residents a comprehensive, scientific and accurate understanding of their options.
Feedback on the content of the handbook is welcome.
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1
Characteristics and classification of rural
household waste
1.1 What is included in rural household waste?
What are the characteristics?
Ⅰ. Organic waste

Ⅱ. Ash and soil waste

Accounting for 40–50 percent of all rural domestic waste,
organic waste is rich in organic matter. It mainly refers to
kitchen waste, crop straw and human and animal faeces.

Also accounting for 40–50 percent of all rural domestic waste,
soil waste refers to soil materials generated in daily life or
construction. It mainly includes construction waste, muck and
plant ash.

Kitchen waste

Crop straw

Human and
animal faeces

Construction
waste

Bricks, tiles
and muck

Plant ash

Ⅲ. Recyclable waste
Accounting for about 5%, it refers to the items that are processed or directly recycled into raw materials of other
products.Most of them are waste garbage mainly including waste paper, waste plastics,waste household appliances,
waste furniture, waste rubber and glass products.

Waste paper

Waste plastics

Household appliance
and furniture waste

Waste rubber

Glass

1 Characteristics and classification of rural household waste

1

Ⅳ. Harmful waste
Accounting for about 5 percent of all rural domestic waste, harmful waste refers to items that cause harm to people or the
ecological environment and need to be specially collected. It mainly includes medical waste, electronic waste, expired drugs, waste
paint buckets, waste mercurial thermometers, waste batteries (including storage batteries), farm chemical bottles and lamps.

Waste batteries
(including storage batteries)

Farm chemical bottles

Waste paint buckets

Ⅴ. Other waste
Other waste accounts for 1–3 percent of all rural domestic waste, and primarily includes non-recyclable waste paper and nondegradable plastic products.

Non-recyclable waste paper
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Non-degradable plastic products

1.2 How much household waste can be produced by a person in
a day in rural areas?
In rural areas of China, one person can produce about 0.86 kilograms of household waste in a day. The annual total
amount of rural household waste is thus about 173 million tonnes. Due to the differences in agricultural structure,
production seasons and living habits, the amount of rural household waste in China is high in economically developed
areas and low in underdeveloped areas, and the waste composition shows seasonal variation. Villages that have a large
population, a large number of livestock-rearing households or tourism as the main source of income produce more
household waste.

Villages with a large number
of livestock-rearing households

Livestock and poultry
faeces, crop straw and farm
chemical bottles are the
main household waste

Villages with tourism as
the main source of income

Kitchen waste and
waste plastics are the
main household waste

In winter, muck and deadwood
are the main household waste

In summer, fruit peels and
rotten vegetable leaves are
the main household waste
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1.3 What is the significance of rural household waste treatment and use?
Ⅰ. Reduces the need for land to bury waste

Recyclable waste

Classification

Non-degradable waste

Classification of recyclable and non-degradable
waste that can reduce household waste by more
than 50 percent.

Ⅱ. Reduces environmental pollution
Waste batteries, mercurial thermometers, paints
and plastics in household waste contain toxic
and harmful substances that pose environmental
pollution risks and threaten people’s health.
The effective treatment of waste benefits the
environment and people’s health.
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Ⅲ . Turns waste into wealth
According to the Guidelines for Treatment of Rural Domestic Waste (GB/T 37066—2018), rural household waste
can be divided into four categories: recyclable waste, compostable waste (perishable waste), harmful waste and other
waste.

Waste plastics

Waste paper

Cans

Diesel oil

Forest

Mine

Organic
fertilizer

Kitchen waste

Fertilizer
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1.4 How is rural household waste classified?
According to the Guidelines for Treatment of Rural Domestic Waste (GB/T 37066—2018), rural household waste
can be divided into four categories: recyclable waste, compostable waste (perishable waste), harmful waste and other
waste.

Recyclable

Compostable waste

Glass

Milk cartons

Metals

Animal bones and
viscera (intestines)

Stems and leaves
of vegetables

Fruit peels

Plastics

Waste paper

Fabric

Tea residue

Broken branches
and fallen leaves

Food leftovers

Harmful waste

Waste batteries

Expired drugs
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Other waste

Waste printer ink Waste paint buckets
cartridges

Waste lamp tubes

Insecticide

Pet faeces

Broken ceramics
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Cigarette butts Contaminated paper

Ash and soil

Disposable tableware

1.5 How is domestic waste in a home classified?

Ⅰ. In a home, recyclable waste can
be put in different cases or small
boxes, cleaned once a week or every
month, and sold directly to waste
recycling stations.
Ⅱ. It is best to clean up compostable waste
every day and dump it in a community or
neighbourhood waste collection point.
Ⅲ. Waste containing harmful substances needs special safe
treatment. It can be stored in a small box first and then sent to a
recycling bin for harmful waste in the village when the box is full.
Ⅳ. Unwanted old stuff and outdated clothes can be sorted or repurposed for
use first. Old appliances and furniture can be sent to second-hand markets.
And used packaging boxes can be made into storage boxes or containers.
1 Characteristics and classification of rural household waste
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1.6 How should household waste be collected in a village?
Village cleaners sort and recycle waste at waste collection points in villages. They transfer compostable waste to
transfer stations or compost it nearby. They transfer non-recyclable waste out of the village.

Secondary
sorting

Secondary
sorting bin

Unified transfer
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2
Treatment modes of household waste in
different types of villages
2.1 How do villages on the outskirts of cities treat household waste?
Ⅰ. The urban–rural integration treatment and utilization mode
should be adopted in villages on the outskirts of cities
Household waste from villages located just outside cities should be sorted by families first. The waste collected by
village cleaners in villages is then transferred to a waste transfer station (in villages and towns) and then sent to a
centralized waste treatment centre at or above the county level.

Sorting by households

Collection by villages

Waste transfer station

Centralized waste
treatment centre
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Ⅱ. An example of household waste treatment in a village on the outskirts of a city
A county in Shandong Province relying on the urban–rural integration treatment mode

County government
Supervision and assessment

The county entrusts sanitation companies to clean the
roads and collect and transport waste from all villages
(communities) and towns within its jurisdiction.
Applying “one-stop” management supervised
by the environmental sanitation department and
implemented by a sanitation company, the county
has established an urban and rural household waste
collection and treatment mode of unified collection
and transportation, centralized treatment and
recycling. It has realized closed-loop management
of waste collection and transportation and the daily
cleaning of waste.

Sanitation company

Collection and
transportation

Collection and
transportation

Village household
waste

Municipal household waste

Centralized treatment centre
Waste incineration
plant
Incineration
Recycling
Aerobic compost
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2.2 How do central villages treat household waste?
Ⅰ. How to central villages treat household waste?
Central treatment centres sort, collect and transport waste from several villages or towns. Perishable waste is
treated by aerobic composting to produce organic fertilizer or by anaerobic fermentation to produce biogas or
biogas waste. Recyclable waste is recycled and transported, and other waste is buried in landfills or incinerated.

Perishable waste

Other waste

Sunlight-composting houses

From several
villages or towns

Waste cleaning

g
sortin
Wasteollection
and c

Transportation
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Ⅱ. An example of household waste treatment in a central village
A town in Zhejiang Province that manages the centralized treatment of waste from multiple villages
To cut the cost of treatment and management, many villages close to each other have jointly built sunlightcomposting houses and waste transfer stations. They have set up a hierarchical grid-based supervision system
in which a township supervises village waste pick-up and the collection of fees from households and evaluates
the waste sorters. The households divide household waste into perishable waste and non-perishable waste. After
centralized collection by each village, sorters carry out secondary inspection and sorting. Perishable waste is
treated in sunlight-composting houses and organic fertilizer is produced.

Village 1

Town government

Village 2

Supervision and
assessment

Household waste

Household waste
Waste transfer station

For
sale

Not
for
sale Perishable Perishable

Perishable waste

Fe

Double-glazed well

Waste compartment
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Outlet

Outlet

Outlet

Outlet

ed

Composting room

ram

p

2.3 How do villages in remote mountainous regions treat household waste?
Ⅰ. Household waste of villages in remote mountainous regions should
be treated and utilized nearby
Perishable waste sorted by villages is treated in a centralized manner by simple composting or with
multifunctional composting equipment. The fertilizer produced in household waste treatment is applied in
farmland or orchards. Other household waste is collected and treated with a waste recycling system or by
burying it in a landfill.

Village 1

Villages sort waste separately

Village 2

Waste is
treated
nearby

Village 3

Perishable waste

Integrated Composting
Equipment
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Ⅱ. An example of household waste treatment by a village in a remote mountainous region
A village in the mountainous area of Hebei Province relies on nearby treatment and use
The village has built a perishable waste treatment centre that is equipped with integrated aerobic fermentation and
fertilizer production equipment. The village’s household waste is turned into fertilizer. After the perishable waste, such
as kitchen waste, is sorted by households, it is collected in a centralized manner and treated by the integrated aerobic
fermentation equipment in the village. After fermentation, the organic matter turns into safe and harmless organic
fertilizer that can be applied to farmland and orchards.

Construction waste, ash and soil
Landfill

Collection

Plastic bottles,
packaging bags, etc.

Outward transportation

Sorting

Village
Waste collection and sorting

Perishable waste,
such as kitchen waste

Organic
fertilizer

Farmland
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Organic fertilizer

Integrated aerobic
fermentation equipment

3
Treatment of rural perishable
household waste locally
3.1 What is composting?
Composting, also known as aerobic fermentation, is a process of producing safe and harmless organic fertilizer by
mixing kitchen waste and human and animal faeces with perishable waste, such as crop straw and vegetable leaves
according to a certain proportion. It is then transformed into stable nutrient-rich matter (humus) at high temperature
(generally 50°–70° C) under ventilated conditions. Composting of perishable waste in rural areas can be carried out
by simple composting, sunlight composting and composting with integrated reactors.

Crushing and
mixing

The moisture content
is about 65 percent

Kitchen waste

Maintain the temperature
above 50° C for 5–7 days

Livestock and poultry faeces
Mixture

Crop straw

Composting facility

Organic
fertilizer

Farmland

Organic fertilizer
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3.2 How should a composting pond be built?
With simple composting ponds, the scattered treatment of perishable waste in rural areas can be easily managed.
Composting ponds are generally created in a brick and concrete structure. Anti-seepage treatment should be done at
the bottom and walls of the pond. Organic waste, such as kitchen waste, vegetables leaves, straw and fallen leaves,
should be mixed and composted. After fermentation and decomposition, the decomposed fertilizer that is produced
can be applied to surrounding farmland. Composting ponds should be built at places in the downwind or crosswind
direction of the perennial wind direction of permanent residents.

Anti-seepage treatment is required
for composting ponds. After 30–60
days of compositing, the waste
ferments and decomposes.

It is better to add
some microbial agents.

Compos
ting Pon

d
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3.3 How should a sunlight-composting house be built?

For
sale

Not
for
sale Perishable Perishable

Doubleglazed
well

Fe

Waste compartment

ram

p

Outlet

Outlet

Outlet

ed

Outlet

A sunlight-composting house consists of
a waste storage room and a composting
room. The roof is constructed with several
transparent solar panels. Perishable waste is
treated by a bin-static aerobic fermentation
process. Sewers for collecting landfill
leachate are laid into the concrete ground.
After being dumped into the composting
house, perishable waste is converted into
organic fertilizer by heating from the solar
panels, high-efficiency complex microbial
inoculants and natural ventilation in pipes.
Sunlight-compositing houses have the
advantages of low investment in facilities
and easy maintenance.

Composting room

① The treatment capacity is 0.5–100
tonnes per day.

② The treatment cycle is 30–60 days.

③ A sunlight composting house can be

equipped with ventilation equipment,
leachate backflow spraying and
deodorization devices.

3 Treatment of rural perishable household waste locally
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3.4 What are the characteristics of composting in an integrated reactor?
An integrated reactor is mainly used for small- and medium-scale treatment of perishable waste in nearby areas. After
mixing various perishable waste and feeding it into the reactor, rapid fermentation is realized by means of ventilation
and churning. The main advantages include short fermentation period, only occupies a small area and has good
thermal insulation and energy-saving effect and easy odour control. The equipment requires no large composting yard.
It is not susceptible to weather and is highly automated. The main drawbacks are small treatment capacity of a single
unit and high investment.

① The treatment capacity is 1–5 tonnes per day.
For scale expansion, multiple units are required.
② The fermentation period is 7–15 days.
③ Maintain the temperature above 55 ℃ for more
than 5 days.
④ The moisture content of the discharged material
is 30–40 percent.

Feed device

Feed box

Drum-type reactor

Discharging device
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3.5 What is biogas fermentation treatment?
Biogas fermentation treatment refers to the way of transforming perishable waste into clean fuels – biogas and biogas
fertilizer – with microbial anaerobic fermentation technology. It can be categorized as dry fermentation or wet
fermentation. Biogas residue and biogas slurry can be stored and used for agricultural production.

Biogas water heater

Biogas stove

Kitchen waste

Crushing
and mixing

Harmful waste
is not allowed
Biogas

Livestock and poultry faeces
Material pool

Biogas residue and
biogas slurry

Crop straw

Compost
Farmland
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3.6 How should a biogas treatment facility be built?
A biogas treatment system generally includes facilities for pre-treatment, anaerobic fermentation, biogas utilization
and biogas residue or biogas slurry storage. It consists of a material tank, a tank for the mixed matter (homogenate),
a fermentation tank or a fermentation pool, a biogas storage tank, a biogas purification device and a biogas residue or
biogas slurry storage pool.

Pre-treatment by pulverization

Conditioning and homogenizing

37℃
About 30 days

Storage of biogas
residue or biogas slurry

Anaerobic fermentation

Biogas purification

Biogas storage tank
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① Pre-treatment of raw materials generally involves grille impurity
removal, sand settling, conditioning, acidification and hydrolysis.
The temperature, solid content and pH value of raw materials
should be adjusted to be within suitable ranges.
② Anaerobic digesters can be categorized as continuous stirred
tank reactor, anaerobic contact reactor, up-flow anaerobic solid
reactor or up-flow anaerobic sludge blanket. The fermentation
process should be designed by professionals.
③ The layout of buildings should conform to the requirements of
safety protection distance.
④ Anaerobic digesters should be tested for water tightness and air
tightness as required.
⑤ The storage capacity of biogas residue and biogas slurry storage
pools should be determined according to the amount of biogas
slurry produced and the local fertilizer season, generally more
than six months.

3 Treatment of rural perishable household waste locally
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3.7 How should a variety of organic wastes be co-treated?
Collaborative treatment combines rural household waste treatment with the centralized treatment of livestock and
poultry faeces or faeces from toilets. Facilities can be organic fertilizer plants and biogas projects. Perishable waste is
mixed with faeces from toilets and livestock and poultry faeces for treatment.

project

t

an

l
tp

te
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W
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m

t
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ble
sha
Peri te
s
wa

Faeces from
toilets
Livestock and
poultry faeces
Crop straw
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4
Transfer and centralized treatment of rural
household waste
4.1 What are the facilities for collecting, storing and transporting rural
household waste?
The facilities for collecting, storing and transporting rural household waste mainly include public waste bins, boxes
or pools, waste collection stations or pools, special waste collection vehicles, waste transfer containers, waste transfer
vehicles, compression devices and waste transfer stations.

Ⅰ. Public waste bin, box or pool
A public waste bin, box
or pool serves about
10 households, with a
service radius of 50–100
metres and a volume of
300–500 litres.

Ⅲ. Special waste collection vehicle
Each vehicle serves
500–600 people, and
the waste collection
radius is less than 2
kilometres.

Ⅱ. Waste collection station or pond
Each village has
a waste collection
station or pool with
a daily collection
capacity of about 1
tonne.

Ⅳ . Waste transfer container
With a volume of 5–8
cubic metres, a waste
transfer container can
s e r ve n o m o r e t h a n
4,000 people. It needs
to be used together with
waste transfer vehicles.

4 Transfer and centralized treatment of rural household waste
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Ⅴ. Waste transfer vehicle

Each waste transfer vehicle serves 3,000–5,000
people, and the service distance is less than 20
kilometres. The capacity of a waste transfer
vehicle is about 5 tonnes.
Waste transfer vehicle

Ⅵ. Compression device

Ⅶ . Waste transfer station

Compression devices are constructed together
with waste collection stations. For a transfer
station with a daily capacity of less than 5 tonnes,
it is generally necessary to equip a compression
device with the capacity of about 5 tonnes for
a single compression. A transfer station with a
daily processing capacity of 5–30 tonnes should
be equipped with a compression device with
comparable daily compression capacity.

A village far away from the waste treatment plant
(at a transfer distance of more than 5 kilometres)
needs to build a waste transfer station that can
cover an area of not less than 100 square metres
and has a coverage radius of no more than 5
kilometres.

fer Station

ns
Waste Tra

Compression
Device
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4.2 What is the mechanism for collecting and transporting
rural household waste?

Ⅰ. Staffing

Ⅱ. Work content

The number of required
staff is based according
on the geographical size,
population size and actual
work needed. Once hired,
they must be provided with
orientation training and
uniforms and have their
responsibilities clarified.

collection an d cleaning
f r e qu en cy is d e t e r m in e d
according to the nature and
amount of discharged waste.
Wa s t e c ol l e c t o r s s h o ul d
collect and clean up waste as
scheduled and try to achieve
daily cleaning of waste.

Ⅲ. Work system

Relevant management systems for the
operation, maintenance, supervision,
complaints and archives should be
established. Information management
should be implemented if possible.

Management system of
waste transfer station

Opertation system of
waste transfer station

Management system of
rural cleaners

Rural domestic waste
management system

Maintenance system of facilities in
waste transfer station

Rural hazardous waste
management system

Road cleaning system of
waste transfer station

Sanitation vehicle
management system
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4.3 What are the technologies for centralized treatment
of rural household waste?
Technologies for the centralized treatment of rural household waste include industrial composting, biogas
fermentation, a waste-to-energy process, thermal treatment (pyrolysis) and sanitary landfill. Appropriate waste
treatment technologies should be selected according to the specific waste and thermal (regional) characteristics.

Industrial composting

Sanitary landfill

Rural household waste

Biogas fermentation
Thermal treatment (pyrolysis)

Waste-to-energy process
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4.4 What is industrial composting of household waste?
Industrial composting of household waste refers to the standardized, large-scale and intensive composting of
household waste by using advanced equipment and management methods. It mainly involves waste pre-treatment,
aerobic fermentation, deep processing and automatic control units. It is characterized by large-scale treatment, a
high degree of mechanization and recycled fermentation products. This technology is suitable for the treatment of
household waste in rural areas where there is much perishable waste.

Waste
station

Automatic control unit

Waste
pool

Windrow composting

Waste sorting

Trough composting

Crusher

Drum-type
screening machine

Film-covered composting

Organic
fertilizer

Screening machine

Crusher

Compost product
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4.5 What is large-scale biogas fermentation of household waste?
Large-scale biogas fermentation of household waste is an energy-engineering technology for perishable waste.
Generally, the volume of a single fermentation unit is not less than 10 cubic metres, or the total volume of multiple
fermentation units is not less than 100 cubic metres. The technology can be further divided into wet fermentation and
dry fermentation. This technology is suitable for the treatment of household waste in rural areas without sufficient
clean energy but with land for burying biogas slurry.

28

Wet fermentation

Dry fermentation

It is suitable for treating perishable waste
with high moisture content.

It is suitable for treating perishable waste
with low moisture content.

Landfill leaching (leaking).

Perishable waste after screening.
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4.6 What is waste-to-energy technology?
In the application of the waste-to-energy technology, household waste is put in a closed furnace and burned into ash at
a high temperature, at least 850° C. The thermal energy is used to generate electricity that can be distributed by power
grids, and the ash winds up in a safe landfill. Characterized by significant volume reduction (of 50–95 percent), it is
absolutely harmless, saves land and recycles heat energy. This technology is suitable for household waste treatment in
rural areas with waste of high calorific value, limited land resources and good economic conditions.

Thermal energy is used to generate electricity
that can be distributed by power grids
Purification and discharge of smoke and dust
Safe landfills for ash

Waste incineration at a temperature > 850° C
Waste hoisting control device
Waste storage and transportation

4 Transfer and centralized treatment of rural household waste
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4.7 What is pyrolysis of household waste?
Pyrolysis, or thermal treatment, refers to heating household waste to more than 500 ℃ in a space with no oxygen.
This promotes the thermochemical reaction of organic substances in the household waste to become combustible gas,
black carbide and an oil and water mixed liquid. The technology is suitable for the treatment of household waste in
rural areas with waste of high calorific value and a shortage of clean energy.

High-temperature oil
and gas
Oil and gas separation

Household waste

Pyrolysis gas
Weighbridge

Gas holder

Unloading
room
Pyrolysis oil

Biochar

Pyrolysis bed

Household energy

Exhaust gas

Cooling system

Storage
30

Purification and discharge

Treatment and Use of Rural Domestic Waste — A Pictorial Handbook

Storage for sale

4.8 What is a sanitary landfill for household waste?
A sanitary landfill for household waste is a form of treatment technology. Landfills for household and other
domestic waste must safeguard against seepage and the impact of rainfall (causing sewage to leak), be compact and
appropriately covered. It is leachate, landfill gas and odour controlled. A sanitary landfill consists of a landfill area,
an anti-seepage system, a groundwater and surface water drainage system, a leachate drainage and treatment system,
a landfill gas discharge and utilization system and a waste dam. The buried household waste is stabilized by anaerobic
fermentation. The generated landfill gas is exhausted and collected, and the leachate is treated after being collected by
the pipeline. It is a simple process, requiring little investment and has considerable treatment capacity. This technology
is suitable for the treatment of household waste in rural areas with abundant land resources.

Waste dam

Anti-seepage system

Landfill area

Wastewater
purification

Waste collection vehicle
Landfill gas discharge
and utilization system

Leachate drainage and
treatment system

Groundwater and surface water drainage system

Household waste destined for a landfill must be sorted. Toxic harmful waste is not allowed. Before undergoing
mixed landfill, together with household waste, sludge from wastewater treatment plants should be pre-treated
to improve its characteristics of high moisture content, high viscosity, its rheological property, strong water
binding capacity and low permeability coefficient. And it should follow the relevant national standards.

4 Transfer and centralized treatment of rural household waste
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