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1.About Us
1.1 Company Profile
Yes-Sun Environmental Biotech Co., Ltd. was established in 1998. With more than 20 years’
experience in medical instruments and devices, Mr. Shing-Hong Lee, CEO of Yes-Sun,
deeply believes that the deteriorating environment can be corrected in a medical way, and
enterprises must concurrently manage environmental protection and their feedback to the
society while pursuing corporate profits.
Facing the living crisis resulted from global warming and the debates over environmental
protection, people are asking what responsibilities of enterprises must be taken with their
society and environment. We have been constantly asking government to appropriate budgets
or expecting entrepreneurs to donate money for environmental protection. However, can the
solutions meet the public expectations? It is Yes-Sun’s belief to “feedback the society from
what has been obtained.” Therefore, the purpose of the company is not only to create
maximum profits for shareholders, but also expect to be a responsible business and member
of the “Social Enterprise,” devote its contribution to the general public and environmental
protection.
The secondary pollutions derived from processing organic disposals in different countries
have not only harmed the environment the second time, its pollutants are also not tolerable to
the human . The overall social resources are squandered endlessly. How to effectively make
use of the regeneration value of the organic waste and “turn the trash into gold” has hence
become an R&D priority for our company.
Therefore, our company invited scholars and experts in the fields of biochemistry, soil
science, botany, environmental engineering, medication, and animal science etc., to organize
a strong R&D team. Under the leadership of Dr. Chiu-Chung Yang and Dr. Ying-Chieh Tsai,
the team has accumulated many years of experiences in its devotion to the research and
development of organic waste processing technologies which combined with CEO Lee’s
expertise in the medical instruments and devices industry for the development of hardware
equipment, through numerous times of trials and errors, the practical efficacy of the
“composting-free technology” and “composting-free equipment” has been verified
successfully, and gained its prominence internationally.
“Constant innovations and get ahead of others” is the management concept to consolidate
corporate position in the market and create new opportunities. With the self-expectations to
be one of the best in the world, leading in technology and products, we are not only the
developer of bio-technology but also the pioneer in consolidating environmental protection.
It is our hope that the “composting-free technology” Can become an effective solution to the
reutilization of organic waste and will be helpful in abating global warming. Yes-Sun have
always considered itself as a member of the global village, We persists in our enthusiasm and
active attitude for environmental protection. Minimizing environmental pollution is the goal
that we strive for. We expect to work together with citizens in the world and share with them
the efficacy of the innovative “composting-free technology,” fulfilling the vision of
environmental protection without borders.
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1.2 Concept and Vision
With Successful progress in science and technologies at the end of the 20th century, the human being conquer
the space, launch satellites to boost the rapid development of information and the Internet, which prompts
integration between different countries & regions as well as enterprises and cultures. There is no longer distance
between the countries and no barriers for the enterprises and the cultures. Under the impact of the trend of
globalization, the decision-making capability of the countries and governments and the influences of the
enterprises and cultures face severe trials at any time due to information transparency. We may easily find that a
leader may be spurned away by the people due to loss of good faith, and a famous enterprise may be criticized
by the public opinion due to violation of business ethics, thus incurring step down or collapsing over one night.
To find out the whys and the wherefores, we may find that nothing more than lacking of moral and faithful
concept of the leaders or the persons-in-charge. A sustainable business is to pursue long-lasting value and the
fundamental condition of it will be only by bringing the traditional beliefs and concepts into the business model
of enterprise.
Enterprises are the lifeline of economic development of a country; however, while pursuing its growth, the
natural environment and resources are usually excessively exhausted, and resulted in the ecological imbalance
on the earth. Therefore, the appeals for the multi-national corporations to shoulder environmental moral and
social responsibilities increased day by day around the world. Under the circumstances, Yes-Sun Co., Ltd., at its
business commencing period, created the vision of “Resource Recycling” and the culture of enterprise as
“Technology & Innovation”. Besides creating a “Pollution Free environment” as the pivot point of fulfillment,
by integrating researches of scientists in different fields to develop commercial products meeting market needs,
in order to keep the value and assets of human society with certain eternal historical meaning; on the other hand,
Yes-Sun takes advantages of “Technology” to achieve a “Innovation” culture pattern through interactions with
other parties promotes new technologies to share with the government and the civilian communities, and awakes
more people to treasure the limited and precious natural resources by treating the natural environment friendly
to safeguard the citizen responsibility for human social moral.
With the natural ecology damaged and environment deteriorated by pollution, the world is at its turning point of
commercial condition changes; in the old thinking, the deteriorated environment and squandered natural
resources are ignored in the cost the economic system and the Green GDP. Vicious competition of the market
leads to squander resources and environmental pollution, and severely threaten the natural ecology. Hence, the
enterprises bear greater social responsibilities and can no longer bring down the value of the primitive resources
manually, on the contrary, they have to turn down the traditional value and create a new business operation rules.
As sociologist Kappa William has put it, “during any decision making process, if its investment is only for the
purpose of making money, it will only minimize the cost by transferring its lose on to the third parties, the
society or environment”. Under this circumstances governments, enterprises and civilian communities shall
work together to find a development strategy by which the human being may exist in harmony with the
environmental ecology. For instance, the book “Green Capitalism” that creates the pattern of new economy
proves that “increasing resource productivity will not only substantially reduce the damages caused by the
enterprises to the environment, but also cultivate new sense of mission and recognition of the environment and
enterprise among the employees”, which is the business rule for sustainable development and only solution for
enterprise.
We sincerely hope that the “Composting-free Technology® ” invented by Yes-Sun Co., Ltd., may solve the
conflicts encountered by the governments and enterprises around the world in striking a balance between
economic development and environmental protection and whereby discarding the economic development myth
of self restriction in zero sum game. It is absolutely irresponsible to obtain interests by wasting natural resources;
similarly, economic growth achieved through environmental deterioration is not in the overall socio-economic
interest, nor shall be considered as the economic growth of the country. The governments, enterprises and
civilian communities shall closely work together to make more concrete contribution in terms of environmental
protection. Those who can justify his behavior properly fulfill his own responsibility, then he may be count as
one member in the world.
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1.3 Consciousness and Introspection about Environmental Protection
While governments and enterprises around the world are taking measures to solve the issue of global warming,
people ignore that the emission of greenhouse gases is a negative public asset. Let’s take a simplified illustration:
There is no one can suffer less harm through other people bears more, nobody can get away from it, but if
someone put his efforts to make the improvements, all of us will get benefit from it. Hence, no country and
people can be exempted from the responsibility and obligation of environmental protection issues. There is only
one earth and all living units, including the 6.5 billion people and other animals & plants, from a community and
co-exist in the same environment, depend on each other for survival. The human being and the animals can not
live alone from each other and only by promoting mutual cooperation on the global village can the
environmental protection be practicable.
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The environment in which we live is now subject to different types of pollution, e.g. the waste water pollution
such as sewage discharge from the manufacturing industries and poultry cultivation industry etc.; the air
pollution from industries, automobile , power generation and incineration etc.; the soil pollution from heavy
metal of used battery, plating and metal-processing industry etc. Furthermore, our daily foods and beverages are
also polluted, for instance, the farm products including vegetables and fruits contains excessive residual
pesticides and pigs, chicken, ducks, cattle and sheep are improperly fed with antibiotics & hormone etc. While
these different key elements of living are threatened and persecuted, shouldn’t we concern about what it should
be the basic means of living and survival? can we procure advancements and civilization at the expense of
environment? can we keep pollution and toxicities as environmental resource to our descendants? If these issues
are not sufficient to trigger our introspection about environmental protection, it is believed that the counterattack
of the Mother Nature against the human being can be expected and formidable.
The promotion of environmental protection involves the inter-relationships among the individuals, enterprises
and governments. Our environment will be greatly damaged and our living conditions will be endangered, if the
individuals ignore of and evade from each one’s responsibilities, the enterprises lack moral and consciousness
and the governments want public power. Although the principle “polluter pays and user pays” is known to all,
the governments and civil communities are frequently bogged down by the conflicts between the interests and
public powers while promoting and stipulating various environmental protection policies.
Actually, each government may try to perform the environmental protection work through education, encourage
voluntary participation of all people, provide training on common senses concerning pollution prevention,
stipulate different pollution rates and penalties, establish national environmental protection bank to enable all
people to manage environmental protection, and assume governments’ responsibilities for supervision and
exercise of public powers, make the environmental management of the nation a campaign for all the people, and
base upon the principle of “fairness and mutual benefit” so that the pollution caused by the enterprises and
individuals will not be paid by the government tax revenues collected from all the people. Hence, the problem of
distrust among the government, enterprises and individuals due to wrong policies in the past will be easily
solved if we can take lessons from past mistakes and experience. And then the environmental protection will no
longer be a “dream” in the future.
The performance of the government in environmental protection affects the health and happiness of its people.
In the past, the governments put economic indexes in the first place when determining the competition
capability of the country and measured it with the growth rate of GDP and GNP. Although, this economy
oriented competition strategy brought prosperity and advancements of the country, but the accompanying
serious environmental pollution resulted in problems to the people such as lose of physical & mental health, the
rate of suicide and crime increased, as well as various other social issues due to unhappiness. To improve this
negative social phenomenon, the governments had nothing but only to invest more manpower, material
resources and budget to solve the problem. The reason caused this pernicious cycle is the indifference of public
power to environmental protection by governments and people. In the future, while developing the national
competition capability strategy, the government of each country may follow to list “Environmental Protection
Growth Index” and “Green GDP” as high priority options. Health and happiness of the people are the prime
power for national competition capability and it is the blessing of all people to protect the environment and
treasure the resources.

2. Composting-free Technology®
2.1 Principle and its theoretical background
2.1.1 The new concept:
The composting-free has become a well-established process which greatly improve the
traditional compost by saving time and space, through the development of innovative
engineered treatment system and application of its unique formulation to stabilize waste, and
produce the organic fertilizer which reach the demands of crops growth and safety. The
composting free technology successfully fulfills all the above-mentioned criteria and
produces quality by-products within 3 to 8 hrs, while saving costly labor, reducing working
space, no polluted water, toxin and odor emission.
There are different types and quantities of organic wastes which need to be treated. The
composting-free technology can improve its processes by applying physics, chemistry and
biology science according to the type and quantity of organic waste. Traditional compost
requires time and huge space to stabilize waste, so we have to examine the issues of waste
and improve them in order to ultimately lead to the production of a superior quality soil
conditioner and organic fertilizer through this innovative composting-free technology.

2.1.2 The innovative Technology
The technology is designed and developed based on the same metabolic principles of food in
the human digestive system, which coordinated digest and urology theory and innovated the
composting-free technology, while retaining the wisdom of our ancestor. Due to the rapid
development in several treatment methods, the existent values in traditional knowledge are
ignored. However, the compost-free technology follows the principle of digestive system
based on the traditional knowledge, It becames easy to understand.
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2.1.3 Carbon-Sequestration of Composting-free Technology
2.1.3.1 Carbon Release Issues of Treatments
Carbon Release in Treatment Process
Traditional compost and fast fermentation decompose the organic matters by means of
microbes, so the carbon dioxide (CO2) and methane (CH4) are released during the process.
Resulting that a massive loss of carbon in organics (approximately 50%~60%). Carbon
dioxide and methane have been proven as the most important factors of the global warming,
especially the green-house effect resulted from the methane is about 300 times greater than
the carbon dioxide.
A Latent Cost of Our Environment
From the formula below, we can calculate the amount of carbon dioxide release for
processing 1 ton of organic waste by traditional compost, which is equal to 0.73 ton (Formula
I). According to the price of carbon trading market, the average cost of carbon right is about
USD$15 (Data from European Climate Exchange 2008). So when using traditional compost
to treat organic waste, as a result that the cost of carbon dioxide pollution is about USD$10
per ton of wastes treated.
1 ton of organic waste x 40 % (weight of solid) x 50 % (carbon loss in process) = 0.73 ton
“W” is equal to the ratio of molecular weight of carbon dioxide and carbon, about 3.67.
The Loss of Organic Matter
Either the organic waste is treated by traditional compost, mechanical compost, fast
fermentation, Biogas, landfill or even throwing away without treatment all rely on the
decomposition process of microbes. And the massive release of carbon dioxide and methane
in decomposition process is natural. The gases exhausted not only increase the Greenhouse
Effect, but also cause the loss of organic matter, thus reduce organic content in soil.

2.1.3.2 No carbon release theory of Composting-free Technology
Two Facts about the Traditional Process
1. Traditional compost relies on long-period stack of organic matters, which the microbes
“decompose” the organics and release carbon dioxide (CO2) and methane (CH4). The end
product can only be after reaching fully ripened can it applied to the soil.
2. Traditionally the fast fermentation also relies on microbes to “decompose” organic matters
and release carbon dioxide. The process were not completed as of too short period, it requires
30 more days to stack for applying on to soil.
An innovative Technology – Composting-free Technology
The composition of organic waste is carbon (C), hydrogen (H), oxygen (O), nitrogen (N),
sulfur (S), phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg), and trace mineral
elements. While traditional compost & fast fermentation decompose organic matters by
means of microbes, carbon dioxide (CO2) and methane (CH4) are released during the ripen
process, as a result that the carbon contentment is lost massively (approximately 50%~60%).
Conversely, Composting-free Technology applies organic enzymes as catalyst to “react”, and
as the reaction period is very short, there is no loss of carbon. Compare to the traditional
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compost and fast fermentation, the Composting-free Technology can totally achieve the goal
of carbon dioxide reduction.

2.1.3.3 Carbon Sequestration Technique contained inside the Composting-free
Technology
Composting-free Technology is fully capable of carbon sequestration. As Composting-free
Technology does not use microbes to decompose the wastes, and only very short period of
time is required for reaction. So there are no CO2-emission-related issues, only slight traces
of carbon content are released during treatment. It is just like humans exhausting gas after
food digestion (i.e. fart), and in fact, the Composting-free Technology is inspired from the
study of human digestion process. However, for traditional compost/fast fermentation, about
50~60% of carbon content is lost by carbon dioxide emission.
The left figure is the composition of dry organic waste before treatment, we can see that the
carbon content is high and the NPK content are very low. The middle figure shows the
composition of organic waste after traditional treatments (compost, fast fermentation, Biogas,
landfill etc.). We can see that the carbon content had been reduced dramatically and the NPK
content are still low. The right figure is the composition of organic waste after
Composing-free treatment. We can see that the carbon content had no difference, and the
NPK content has been adjusted to higher level. Why this happens?

This is because our proprietary formula (organic enzymes + nutritive additives) was added
during Composting-free process, and the nutritive additives will be exactly adjusted
according to the customer’s requirements and purposes. The end product of Composting-free
fulfills the standard of high quality fertilizer.

The End Product of Composting-free is the Best Carbon Reservoir
There are many techniques of carbon sequestration available now, i.e. compress and pipe the
carbon dioxide to the deeper layer of earth. But neither way can be as effective as using the
soil as a nature reservoir to keep the carbon. Why soil can nourish all the livings? It is
because it contains rich organic substance and minerals. Since there is no carbon loss during
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the composting-free process, therefore we sequestrated carbon inside the end products. By
means of absorption of crops and soil, we could transfer the organic carbon into new vitality
while applying it onto the soil.
An Example of Carbon Sequestration of Composting-free Technology
Here we take 100 (kg) of kitchen waste as sample and assume the water content is 80%.
Please find the table below which listed the difference of composition before and after
treatment.
Traditional compost: 60-day stack period.
Fast fermentation: 3-day treatment, followed by 30-day stack.
Composting-free: 1 hour treatment, 3~24 hours of drying, 2kg formula is added.
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End Product After Treatment
Technique Type

Process Period

Weight of Solid

Content of

Total Weight

Water Content

Material (kg)

Water (kg)

(kg)

(%)

Original Waste Before Treatment

Untreated

20

80

100

80%

Traditional Compost

60 Days

10

5

15

33%

Fast Fermentation

3 Days + 30 Days

10

5

15

33%

1 Hour

22

80

102

78%

3~24 Hours

22

11

33

33%

Composting-free (No drying
process wet fertilizer)
Composting-free (Complete
drying process dry fertilizer)

From above table we can see very obvious that the loss of solid material in traditional
compost or fast fermentation is about 50%~60%. It is because the wastes are decomposed by
the microbes through a long period of time, and the carbon is released into air in the form of
carbon dioxide. As a result, the recycled product retained only 15% of the weight of the
original input.
In contrast, the processing period of Composting-free Technology is very short and without
gases emission (no reduction of carbon-content). And by adding 1~2% formula (enzymes &
additives) during the process, we can get 102% wet fertilizer and 33% dried fertilizer
separately. Since the reaction period of Composting-free treatment is only 1 hour, it is
possible to transfer wastes into wet fertilizer optionally. This can cut down the period and the
energy cost of drying. Thus in agricultural field, the most economical way is to apply the wet
fertilizer to the soil right after treatment, and save the cost of drying and keeping.

2.1.3.4 The Characteristic of Composting-free End Product
High Carbon Content in Composting-free End Product
Since the traditional compost and the fast fermentation decompose organic matters by means
of microbes, a mass amount of carbon dioxide (CO2) and methane (CH4) are released during
the ripen process, resulting that a massive loss of carbon content (approximately 50%~60%).
Conversely, Composting-free Technology applies organic enzymes as catalyst to react in a

short period, so there is no loss of carbon. As a result, the carbon content of Composting-free
end product is much higher than those from the traditional treatment methods.
The C/N Ratio Remains Unchanged after Treatment
C/N ratio is a very important factor in the traditional compost field, people used it to judge
the ripen status of the end products, but it is not a general rule. For examples, the C/N ratio of
untreated soy flour is less than 20 of its C/N ratio, but it is not fully ripened. The C/N ratio of
forest peat is greater than 20, but it is a stable end product. Furthermore, C/N ratio is not an
essential factor to constitute the fertilizer, because the carbon content is not the element to
affect the growth of crops. Composting-free Technology is capable to sequestrate the carbon
in the end products, so the C/N ratio remains the same as in original wastes after treatment.
The Carbon Footprint of the Composting-free End Product is Lower than Others
The carbon dioxide release in manufacturing the fertilizer in Composting-free Technology is
much lowers other treatment process (i.e. compost, fast fermentation). So for the same
“function unit” (i.e. same NPK values and weight) of fertilizer, the carbon footprint of
Composting-free fertilizer is only a half of those from others treatments. On the other hand,
the amount of the fertilizer manufactured from Composting-free Technology is about twice as
from other treatments. Thus by using Composting-free Technology, not only can you produce
the high quality fertilizer in agriculture field, but also can reduce the Green House Effect in
environmental field.
The Carbon Credit Created by Composting-free Technology can be Trade in Market
According to the Clean Development Mechanism (CDM) in Kyoto Protocol, industrialized
countries can get the “carbon credit” by investing in emission reductions project in
developing countries. In other words, companies in industrialize countries can set up the
Composting-free equipments in developing countries to replace the original treatment
methods (i.e. landfill, compost), and after certificated by the third party organization can they
get the carbon credit in reducing carbon dioxide release. The carbon credit can use to offset
the carbon release from itself or either trades it in the open market.
The price of carbon credit and rules of trading can be found here:
http://www.carbonplace.eu/
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2.1.4 Configurations of composting-free devices
Yes-Sun Environmental Biotech Co. mimics the structure and functions of human body and
integrates the mechanical research and development to invent this patented composting-free
system. The structure of human digestive system is transformed into a series of units in this
decomposition system, which is given in the following figure.
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2.2 Market Analysis
2.2.1 Application of Composting-free Technology

Organic wastes from agriculture, forestry, fish, aquaculture farms,
and live stock industry.
Organic refuse from gardens, playgrounds, lawn clippings, vegetable
residues, mushroom houses, forestry, livestock industries, aquaculture and
fish farms.
Daily organic wastes
Organic wastes from households, municipalities, military installations,
societal organizations, motels, restaurants, schools, and prisons etc.

Industrial organic wastes
Organic wastes from food processing industries, wineries,
slaughterhouses, markets, hospitals, hotels, pharmaceutical plants,
pulping, mud and leather, furniture manufactures.

2.2.2 Advantages from application of Composting-free Technology in Environmental
Protection and Agriculture
Advantages in Environmental protection:
●Fast treatment: Time is money, rapid processing time (3 to 8 hrs), highly efficient process.
●Space requirement: Much smaller space required (1800 square feet for 3000L of waste),
with highly efficient devices.
●No secondary pollution during treatment process, no wastewater and odor emission and
toxicity.
●Full automatic machine operation, only one operator required.
●Decreasing problematic treatment methods: Reduces landfill, incineration and conventional
compost.
●Reuse of organic wastes: The end product is either organic fertilizer or animal feeding.
Advantages in Agriculture:
●End product is soil conditioner, which improves soil physical, chemical and biological
properties, in addition to soil fertility.
●Supplies plant nutrients and increases crop production.
●Reduces the chemical fertilizer inputs.
●Product can be used as animal feed additive to increase nutritive value feed supplement.
●Decreases overall production cost.
2.2.3 Prospects of Composting-free Technology
Marketing Prospects:
Composting-free technology which applied biology technology and coordinated physics and

12

chemistry science to develop an up-to-date organic waste treatment system. It requires much
less time and labor compare with conventional compost to convert organic waste into organic
fertilizer which can be directly applied into soil. The whole operating process is no
waste-water, no odd smell emission, no public hazard and no toxicity. The high quality
organic fertilizer or animal feedings which produced can reduce greatly in the production cost
and thus increase farmer’s income.
Integration of environmental protection and agriculture:
The goal of Composting-free technology is treated under rapid process to achieve the
zero-pollution target. In order to fulfill the demands of environmental protection, formulation
is designed according to the category of wastes, as technology integration is the absolute
condition to success, the end-product of wastes treatment can be applied to the agriculture
propose, so the composting-free technology developed a variety of treatment process, to
coordinate the environmental protection and agriculture.
Integration between factories:
Different factories usually generate different kinds of wastes. Composting-free technology
coordinated these wastes and re-use them by developing various treatment process for
different factory and accomplish its full effectiveness in labor and time-saving.

2.3 Available Models and Types of Composting-free System
2.3.1 Solid type treatment system:
Solid type treatment system is designed to improve mess and chaos resulted from improper
disposal of organic wastes and environment impact from secondary pollution by incineration,
land filling, and traditional compost, in order to reach criteria of no air, water and toxic
pollution, in applied the treatment goal of shortest time and least quantity. This solid type
treatment system not only meets environmental protection regulation, but also the criteria of
rapid processing and space saving, the end products generated by this system also meets the
demand of fertilizer quality standards, it becomes the only choice to care for both
environment protection and wastes re-use.
There are different requirement and purpose for the use of recyclable or reusable materials.
The R&D team of Yes-Sun has developed 3 types of solid type composting-free treatment
system for different purpose of treatment application which included the Standard model, the
Commercial model and the Economic model.
For long-term disregard of organic waste in the developing countries (especially for
agricultural and livestock waste), which was arbitrarily disposed, incinerated or buried, has
brought great harm to the entire global environment. Extensive use of chemical fertilizers of
farmers to produce crops quickly has caused river pollution, soil acidification, and huge loss
of organic matter, short crop yield, pest, and disease problems. This also accelerated soil
deterioration and caused climate change and desertification. Population is high in developing
countries, but the soil condition is usually low. If we can use environmental friendly method
to use of renewable resources, we will be able to create win-win benefits of agricultural
development. Upholding the environmental protection concept, Yes-Sun developed
"Composting-free DIY fertilizer machine", which can apply to the development of agriculture
in developing countries.
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The Standard model
The largest one and is capable of handling multiple tasks. It is suitable for a large scale of
organic waste treatment from public and private agencies and industries. This system is
available in two forms viz. fixed type and mobile type according to the requirement.
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The Commercial model
The simple and automatic. It is suitable for a small scale treatment of food wastes from
communities, restaurant, prison, such as sea foods, chicken, duck, mutton etc. Degradation of
food wastes generally produces offensive odors, insects and pathogens, causing pollution to
the surrounding environment and endanger to peoples’ health. This system is also suitable
for processing of dung and animal excreta as well as the wastes that require immediate
attention and faster treatment.

The Economic model
Suitable for big volume of dried and solid agricultural wastes piled or disposed that cannot be
handled by local government and resulted in dirty environment and hygienic problem. The
wastes that can be processed with this model are all kind of crop resides. This model can be
used to produce useable material or organic fertilizer from crop resides and generates a lot of
benefits for farmers. Application: environmental protection industries, manufacturing and
processing industries and farmers. For example: governmental and non-governmental organic
waste processing organization, food processing industries, restaurants, traditional vegetable
markets, slaughter houses, pharmaceutical manufacture, prisons, pig farms, chicken farms
etc.

DIY fertilizer machine
The use of organic waste (agricultural waste, domestic waste, industrial waste) DIY
production of organic fertilizer, driving economic development of agriculture in developing
countries, in order to "Multiple use of renewable resources," science and technology, the
organic waste to create organic fertilizer to improve soil acidification barren, and can be
synchronized to solve the food shortage crisis and other issues.
Suitable for: developing countries (with a strong ambition to want to improve the local
environment and to enhance the country's agricultural economic development, promoting the
economic benefits of the company peoples organizations, corporate bodies, NGO, the
consortium companies, government units

2.3.2 Liquid type treatment system:
The goal of liquid type treatment system is somewhat different from the solid type treatment
system. This system is designed to generate liquid organic fertilizers as end products that are
suitable for organic farming. Products of this system will substitute for chemical fertilizer
inputs, to complete environmental protection and create benefits to farmers. The liquid type
treatment system works under high temperature and pressure conditions thereby completely
kills pathogens. The end product of this system meets sanitary standards and is safe for any
environmental applications. However, the liquid end product generated by this treatment is
bulky which will increase the cost of transportation and packaging. This treatment system is
more suitable for large-scale self-farming users to promote their own organic agriculture
brand through low-cost high quality organic liquid fertilizer and become the best choice for
the agriculture industries and farmers to operate and improve their economic situation.
Application: Government-assisted projects for solving environmental problems and soil
problems; non-governmental organic farms, fertilizer processing and manufacturing
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industries. For example: soil refinement, big farms, afforestation, fertilizer factories etc.

3. Description of treatment system
System
Type

Solid type system

Liquid type system
‧STD. KWFF-1500 L
‧ECO (Customized）

Model and
Capacity

‧STD. SUN – 3000 L
‧STD. SUN – 5000 L
‧COM. SUN – 250 L
‧COM. SUN – 500 L
‧ECO. SUN – 3000 L
‧ECO. SUN – 5000 L

DIY Composter
‧DIY SUN-150L

3.1 Solid type treatment system:
Standard model: includes SUN-3000L and SUN-5000L
SUN-3000L: function, process and operation
Kinds of organic wastes treated: kitchen wastes, vegetable and fruit wastes, fish wastes,
fermented wastes, sludge, excretion of animals.
Treatment capacity: 3,000 liters
Treatment time: 3~8 hrs/batch (according to the water content of wastes, highest water
content ≦80%)
Operation process of SUN-3000L
1. Input & Shattering system
A U-type spiral transporter is used to feed raw materials to the shattering device. Bones,
clamshell, durian and other hard organic components can directly be shattered by a highly
efficient shattering system. A pre-treatment or sorting of the hard organic wastes is not
required. During shattering, addition of water or moisture is also not required for shattering
the organic wastes into the slurry.
2. Transporting & Decomposing system
This system transports the slurry to the decomposing system.The active surface area of
organic waste resides has been increased 100 times after shattering, by adding microbial
enzyme and additives, its reaction period will be greatly reduced. Sterilized by negative
pressure and 100℃ high temperature to reach rapid treatment efficacy and fulfill nutrition
requirement of products.
3. Compressed air exhausting system
After decomposition process, applied high technological compressed air exhausting system,
separate air-liquid in close system to treat high water-content wastes, can reduce energy
consumption and drying period. The air and water exhausted are completely reaching the
standard of safety.
4. Heating supply system
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Heat is rapidly and stably transferred by a circulatory airtight heating system fueled by
kerosene. This system has numerous advantages such as power saving, short temperature
gaps, faster heating, sustained oil life, no secondary pollution, and complies with
environmental standards.
5. Program control system
The system designed for multiple-purpose, provided with available software easy-operation
and full automation, constructed under high-standard supervision, and all spare parts fulfill
the certification of VDE, GS, UL, CE.(options also available)
6. Application of recycled product
The end product of this process is a high quality soil conditioner or bioactive organic
fertilizer, also called as “environmental fertilizer.” It is suitable for improving the soil
quality and the absorption of nutrient by crops. When applied to soil, the fertilization
efficiency of soil will dramatically be improved.
Application of the product (organic fertilizer)
Bioactive organic solid fertilizer series:
Specific characteristics: The product can be used as both soil conditioner and organic
fertilizer.
Environmentally safe fertilizer: The product is safe for land applications and protects national
and social interests.
Functions: The product will increase crop production and nutrient composition of root, stem,
leaves, flower and fruits.
Suitable crops: The product can be used for all agronomic, horticultural and turf crops.
Suitable soils: The product can be used for all kinds of soils, particularly for the acidic and
leached soils.
Commercial model: SUN-250L, SUN-500L
SUN-500L:
Category of organic wastes treated: kitchen wastes, vegetable residues and fruit wastes,
bagasse, sludge etc.
Treatment capacity: 500 liters / Batch
Treatment time: ≦ 24 hrs / Batch (depending on water content, not exceed 80%)
Treating Process of the System SUN-500L
1. Shattering system
Bones, clamshell, durian and other hard organic wastes can directly be shattered by a
highly efficient shattering system. Pre-treatment or sorting of the hard organic wastes is not
required. It is not necessary to add water for shattering the organic wastes into the slurry.
2. Transporting system
This system transports the slurry to the decomposing system.
3. Decomposing system
By adding microorganism, enzyme & organic substrate into the slurry, to reduce greatly the
treatment time and achieve fast-treatment efficacy. The organic fertilizer complies with the
nutritive requirement.
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4. Drying system
This patented system dries the decomposed material by using recycled heat energy in a
sealed tank without producing any secondary pollution of air and water. The whole process
is maintained at a temperature of more than 100℃ for 8 hours to insure the dryness and
disinfection of the product.
5. Recycling products
The products of the process are a high quality soil conditioner or bioactive organic fertilizer,
also known as “environmental fertilizer.” It is suitable for the soil improvement and for
promoting the absorption of nutrient by crops. When applied to soil, the fertilization
efficacy of soil for crops can be dramatically improved.
SUN-250L same as SUN-500L only differs in treat volume per batch.
Economical model: SUN-3000L, SUN-5000L
Function and treating process of SUN 3000L:
Category of organic wastes treated: Agricultural dry organic waste like crop resides, saw dust.
Treatment capacity: 3000L / batch.
Treatment time: 3 hours / Batch (depending on water content, not exceed 50%).
Input system
A U-type spiral transporter is used to feed raw materials to the shattering device.
Shattering system
Hard organic substance can directly be shattered by a highly efficient shattering system.
The size of solid particles after the process is only 5~10mm.
Transporting system
Transporting the shattered organic podwer into decomposing system by using blowing
machine.
Decomposing system
The composting-free formula helps to reduce the treating time. The whole reaction time is
about 1 hour at 100℃. The high temperature of the process can kill most of the disease
germs. The process also achieves the final goal such as power-saving, high-speed,
environment protection, fast-treatment.
Dehydrating system
Dehydrating the organic product by using special compressing technology, it can reduce the
water content of the final product. The final product is not fully dried but can be use
directly. You can also apply further sun shine for dry storage.
Recycling products
Soil conditioner, organic fertilizer, additives.
The function and treating process of SUN-5000L is the same as those of SUN-3000L, the
only difference is the treatment capacity.
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3.2 Liquid Type Treatment System: 2 models with different capacity
Standard Model KWFF-1500L: function, process and operation
Category of organic wastes treated: animal blood, alcohol industry effluent, animal manure
Treatment capacity: 1500 liters / batch
Treatment time: 3~6 hrs / batch
The Operation Process of the System KWFF-1500L
1. Input system
A U-type spiral transporter is used to feed raw materials to the shattering device.
2. Shattering system
Bones, clamshell, durian and other hard organic wastes can directly be shattered by a
highly efficient shattering system. Pre-treatment or sorting of the hard organic wastes is not
required. It is not necessary to add water for shattering the organic wastes into the slurry.
3. Transport system
The slurry is transported to the grinding system.
4. Grinding system
The slurry will be ground further by a highly efficient grinding system, resulting in fine
particle (200 meshes) which can also be used in spray applications.
5. Transport system
The finely ground slurry is transported to the decomposing system.
6. Decomposing system
The ground organic waste slurry is transported to the decomposing system. By adding
microorganism, enzyme & organic substrate into the slurry, to reduce greatly the treatment
time and achieve fast-treatment efficacy. The organic products after sterilization under high
temperature and pressure complies with the nutritive requirement.
7. Heating system
Heat is rapidly and stably transferred by a circulatory airtight heating system fueled by
kerosene. This system has numerous advantages such as power-saver, short temperature
gaps, faster heating, sustained oil life, nil secondary pollution, and compiles with
environmental standards.
8. Recycling products
The end product of this process is a high quality liquid soil conditioner or bioactive liquid
organic fertilizer, also called as “environmental fertilizer.” It is suitable for improving the
soil quality and the absorption of nutrients by crops. When applied to soil, the fertilization
efficacy of soil will dramatically be improved.
Product application:
Bioactive organic fertilizer series (microbial liquid fertilizer)
Effectiveness and “three steps of complete environmental protection”:
With a view to achieving zero pollution during waste treatment, this novel bio-technological
system, which can rapidly treat organic wastes and transform it to a safe liquid fertilizer, was
invented. The production process involves a composting-free method without any wastewater
generation or of public nuisance and successfully fulfills the first criteria of environmental
protection. The final product is also environmentally safe, and can be applied as a fertilizer to
the soil, which not only conserves nutrients but also reduces nutrient leaching, to fulfill the
second criteria in environmental protection. Finally, the improvement in soil fertility by
liquid fertilizer achieves the third step of complete environmental protection.
◎ Effectiveness: Promoting the growth of root, stem, leaf, flower and fruit, as well as crops
◎ Suitable crops: All types of agronomic, horticultural, cover crops and grasses.
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4. Introduction of Organic Waste
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5. Technical Report and Published Research
5.1 Application and Treatment of Agricultural Organic Wastes
(Presented in the seminar of Biomass Energy Society of Chinese, 1999)
Take sugarcane remains for example, bagasse are organic wastes that contain large amounts
of fibers and lignin. Generally, it takes 2 to 3 months for composting and requires a large
space; it especially produces a disgusting odor and waste water when mixed with animal
manure in open space. In this research we selected the superior beneficial bacteria Bacillus
subtilis in liquid form (2.6%,w/w ), nitrogen, phosphorous and potassium(according to the
plant fertilizing manual) then add into bagasse; after mixed well they were placed directly in
soil, then cabbage seeds were sown in the pots. Cabbages were harvested after 40 days;
afterwards we continued sowing seeds for three rounds up to 200 days. Plant dry weight and
nutrition uptake were measured; the control group is the one without adding anything into the
soil and there were three application groups that were added. Different amounts of bagasse as
well as one group that added extra fertilizer. Results showed that the addition of bagasse (1%,
5%, 10%) in the first round cultivation resulted in dissatisfactory growth (2.3~51% growth),
the more bassage, the less growth of the cabbage. If adding fertilizer by a little amount (1%)
of bagasse thus improved plant growth, but for a higher amount (5% and 10%) of bagasse,
even adding fertilizer could not improve plant growth. However, adding B. subtilis plant
growth would improve especially when planting period reaches 80 days; there was an
increase of 345.6% in growth (Table 1.). It showed that bagasse can be improved by mixing
with additive and through Composting-free technology it can be applied directly into soil,
greatly help the growth and nutrition absorption of plants.
Table1. The increasing percentage of cabbage shoot dry weight through different applied
volume of bassage that added with fertilizer and beneficial microorganism.
% of shoot dry weight
Treatment

Control
NPK
1% bagasse
5% bagasse
10% bagasse
NPK+1% bagasse
NPK+5% bagasse
NPK+10% bagasse
NPK+1% bagasse+B.subtilis
NPK+5% bagasse+B.subtilis
NPK+10% bagasse+B.subtils

40 days
1st
cropping
100.0
108.1
51.1
16.7
2.3
110.9
62.9
33.7
97.0
92.7
119.1

80 days
2nd
cropping
100.0
120.9
158.1
46.6
19.9
185.8
91.6
62.3
217.8
284.3
345.6

120 days
3rd
cropping
100.0
213.6
136.5
142.1
119.6
119.2
190.2
143.9
242.9
164.5
292.5

200 days
4th
cropping
100.0
204.1
126.6
244.9
303.8
127.7
221.4
311.2
113.9
217.6
303.4

Average

100.0
161.7
118.1
112.6
111.4
135.9
141.5
137.8
167.9
189.8
265.2

Application Examples: Composting-free liquid fertilizer
The newest liquid fertilizer treatment system has made dramatic changes on slow fermenting
speed, low treatment efficiency, and possible toxic substances of nitrogen, methane and waste
water generated in the process of fermentation from traditional compost . This system is
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capable of completely producing liquid fertilizer within 3 to 6 hours, depending on the type
operated. As the feature of this composting-free liquid fertilizer is only fermentable after put
into soil, besides its rapid produce process, it also free of toxic material thus will not result
any toxic crops or toxin in the soil to solve the problem from kitchen waste and secondary
pollution which completly reach the requirement of environment-protection.
Kitchen waste liquid type system also teams up with updated fermentation-free techniques,
directly developed organic liquid fertilizer, and because kitchen wastes contain large amounts
of water, 70~95%. While in the process of conventional treatment, the greasy water is hard to
separate, also it is not suitable for composts, landfill, and it is even more difficult to
incinerate, thus liquid fertilizer promotion will be the best way to treat kitchen wastes.
In this research kitchen waste liquid fertilizer through rapid treatment and made into different
fertilizers for various plants. The bioassay of lettuce seeds showed that kitchen waste fluid
fertilizers of different diluted concentration (200X, 500X, 1000X, 2000X) significantly
improve 7% ~50% of the growth of young roots and young stems.
Table 2. Bioassay effect of four formulas of kitchen waste fluid fertilizers on lettuce
seedlings.

Treatment
Control (water)
Fluid Fertilizer # 1
Fluid Fertilizer #2
Fluid Fertilizer #3
Fluid Fertilizer #4

Growth percentage of young seedlings
200 X
500 X
1000 X
2000 X
dilution
dilution
dilution
dilution
100
100
100
100
124
163
119
127
145
124
118
126
120
131
127
133
102
120
131
121

Table 3. Bioassays effect of four formulas of kitchen waste fluid fertilizers on lettuce
seedlings.

Treatment
Control(water)
Fluid Fertilizer # 1

Growth percentage of young roots
200 X
500 X
1000 X
dilution
dilution
dilution
100
100
100
94
125
101

2000 X
dilution
100
97

Fluid Fertilizer #2

136

133

109

107

Fluid Fertilizer #3

128

112

117

123

Fluid Fertilizer #4

126
124
150
128
(Published in Taichung Prison, Ministry of Law, December 5th, 2000)
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5.2 Technical Report on Organic waste Composting-free Technology Treatment System
Motivation
The 21st century is bubbling up with tremendous advances in science and technology. The
amount of breakthrough in different fields of science has widened the scope of many possible
applications which were previously thought to be impossible technologies. The outcome of
such advances has put the nature under severe stress due to unsustainable planning. On the
other hand the nature reacted back on its own way by climate changes and many other
associated disasters. As a result, human mindset has changed towards sustainable resource
management.
A recent statistical report of UN on environmental protection reported that each person in the
world, currently world population is approximate 6.5 billion, generates an average of about 1
kg of waste per day. About 30-40% of this waste includes one or the other kind of organic
material, signifying that 2 billion kg of organic waste is generated everyday, which does not
includes the industrial, agricultural, and other type of organic wastes. Hence a serious
attention should be given to solve this problem associated with the accumulation of organic
waste in nature.
Food waste generally comprises grease, water, and other organic residues, to treat wastes
containing high water content become a very difficult task. Among the currently available
treatments, incineration being very expensive; land-filling generates not only the methane and
related problems from gas emissions, but also create under ground water-pollution issues ;
while high-temperature drying takes 2~3 days to complete the process, and also will generate
waste water pollution, the conventional compost in need of huge space and more energy
which is usually not economic. Hence the Composting-free Technology is proposed to solve
the problems associated with recycling of such voluminous food wastes and is developed to
be an economical, fast, efficient, and zero pollution technology.
Scientific Background about R&D
The Composting-free Technology, which was developed to treat and recycle organic wastes,
is a complicated issue in science and technology. It is an innovation that combines microbial
enzymes, biological treatment, organic chemistry and incorporates advanced technology in
soil science to produce a high quality organic fertilizer or animal feed within 3~8 hours from
organic waste and achieve the goal of stabilization, non-hazardh and effectiveness.
The food waste is one of organic wastes that generally contains high amount of grease and
water which are difficult to handle, because the major portion is water (70%~90%) and the
rest is organic matters (10%~30%) which include grease, carbohydrates (starch, fiber),
organic acids, proteins, nucleotides, lignin, bones, shells, sodium salts and other inorganic
materials. Among them, lignin, bones, shells and grease cannot easily be decomposed.
Organic wastes should not be applied directly into soil, because : (1) grease, that can spread
and endanger plant growth by causing root suffocation and will also inhibits nutrient delivrey
in soil; (2) problems caused by the proliferation of soil microorganism, pathogens, nutrients,
and hazardous substances; (3) variations in carbon/nitrogen ratio and (4) associated sodium
salts.
The Composting-free technology utilizes enzymes from microorganisms, biochemistry of the
degrading material, organic chemistry reactions and incorporates advanced technology in soil

45

science to deal with organic composition associated with organic wastes through shattering,
decomposing, detoxifying and pH adjustment etc. in a continuous system. Once the grease
is partially eliminated from the food wastes, the slurry of waste will be first mixed with
liquid-A (which contains active natural products, detoxifying enzymes) and liquid-B (which
contains complex enzymes). Then, the following reactions are involved: decomposition,
detoxification, neutralization, and hydrolysis. In order to prevent excess bacterial growth and
to ensure that all bacteria are killed in the organic wastes, a high-temperature hydrolysis is
applied to the pre-processed organic wastes. At this stage, the “organic liquid fertilizer from
food wastes” is produced. If the system is simultaneously tuned to evaporate and drain the
water, the product will be solidified to organic fertilizer or animal feed. According to
requirements, one can mix fertilizer, beneficial microorganisms, various biofertilizers or
nutrients. Within 3~8 hours, ready-to-use form of bioorganic fertilizer will be generated.
During this process the grease content in the food waste will be transformed to the materials
which will not cause problems of root suffocation and obstruct nutrient delivery in the soil.
Generally, the sodium content in food wastes is below 0.09%. Sodium is commonly present
in many of potassium and phosphate fertilizers. For instance, sodium nitrate or Chile saltpeter
contains 25% sodium, Rhenania rock phosphate contains 12% sodium, and a fertilizer from
pasture contains about 3-15% sodium. Sodium is needed for many crops and is substituted for
potassium nutrient in crops such as halophytes, wax apple, coconuts, tomato, sugar beet and
cabbages. Soils contain 0.4 –150 mM sodium (0.0023~0.087% NaCl) whereas, seawater
contains 480 mM sodium (2.78% NaCl). In our contemporary technology we use organic
materials to adsorb sodium and utilize potassium ion as antagonist to sodium ion. The
experimental results suggested that organic fertilizers generated by this waste treatment
method can be applied directly to soil and were found to be non-hazardous to the plant.
Characteristics of Composting-free Technology
The Composting-free Technology is a newer approach and most appropriate step for
protecting the environment. It has unique characteristics such as rapid reaction time,
minimum establishment space and no secondary pollution (no waste water, no undesirable
odor and non-hazardous products) by recycled sources. Furthermore, the products generated
by Composting-free Technology are organic fertilizers or animal feed additives. This
technology is most suitable for processing food wastes, which have maximum nutrient
content and can be a very good organic fertilizer or animal feed additives. However, nutrient
concentrations within organic wastes are not evenly balanced, one need to adjust the nutrient
composition of the product before application. The other aim of composting-free technology
is to adopt the most economical formula to produce a nutrient-balanced organic fertilizer or
animal feed with maximum effect.
Effectiveness of Fertilizer from Composting-free technology
The composition of composting-free fertilizer produced from organic wastes is approximately
1%-1%-1% of N-P2O5-K2O as the basic ingredients. Organic wastes from a variety of sources
might contain about 10%~30% of organic material and 70~90% of water. The N-P2O5-K2O
ratio can be adjusted according to the nutritional requirement of various crops. The method of
application of composting-free fertilizer from organic wastes is similar to any ordinary
organic fertilizers with bottom and top addressing fertilizations. The quantity to be applied
depends on type of crops and soil characteristics. The experimental results suggests that the
application with dilutions of 200~600 fold is recommended for liquid organic fertilizer
whereas, 0.5~2.0 tons/ha for solid organic fertilizer.
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The composting-free liquid fertilizer contains soluble organic matter and organic acid, which
can penetrate deep down the soil, hence is capable of improving the soil quality at greater
depths. In addition, Composting-free technology can also be used in sustainable agricultural
practices to slow down the degradation of soil quality, to reach the goal of permanent
operation/management, application with big quantity is recommended.
The effectiveness of composting-free fertilizer from organic wastes is similar to any other
organic fertilizer, including the supply of soil organic matter, the release of nutrients, the
improvement of root growth, the increase in crop yield, etc. For the special application,
organic fertilizer can be mixed with other fertilizers. It can also be used to increase the
effectiveness of other fertilizers and curtail the applied quantity of chemical fertilizers.
Animal feed or its additives produced from Composting-free
The animal feed or its additives produced from organic wastes are rich in amino acids,
proteins, fatty acids, carbohydrates (such as starch and cellulose), minerals and trace elements
hence, form a good source of animal nutrition. Practically the composting-free technology
requires minimum processing time (3~8 hrs) and higher temperature (100-300℃) to
evaporate water. This technology produces the animal feed or feed additives of fine quality
which can effortlessly be absorbed or uptaken by animals.
The composting-free animal feed products need to be further adjusted/ modified for the best
nutritional formulation based on the requirements of different kinds of animals and age
groups. This product can substitute up to 1/2 of animal feed and can save production cost
with increased nutritional quantity and quality.
Conclusions
It is a common understanding by the people who use the recycling technology that, no real
garbage in the nature can exist if garbage is put in the right place and treated correctly. Only
reused and recycled resources can fulfill the environmental protection criterion and
sustainable resource management.
Many developments in science and technology in the world either bring happiness to our
lives or disasters. It is hard to demonstrate best results in a short duration. Sophistication of
civilization brings lot of luxury, comfort and happiness into our life and this can be viewed as
development but those developments are at the cost of environment and by environmental
pollution. If we do better with conservation and protection of natural resources, we can have
a better future.
Though many government administration, public affairs department and new energy
technology agencies pay much attention in recycling wastes, they sometimes just transform
them into another form. In other words, they change one form of pollutant to another form of
pollutant. In such kind of approach the meaning of resource reutilization has lost its meaning.
We are extremely pleased to share the innovative approach of composting-free technology
with concerned individuals and business sectors with our full cooperation to create a better
world and a better tomorrow.
Therefore, developing a multi-processing mechanism for organic wastes is indeed a very
important policy issue in environmental protection. Organic wastes should not be applied
directly to the fields. The composting-free technology enables the rapid production of organic
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fertilizer from organic wastes that can directly applied to the fields. It is indeed a
breakthrough in the world of innovation. The Composting-free technology is an innovation
that combines microbial enzymes, biological treatment, organic chemistry and incorporates
technological advances in soil science. It requires short processing time, minimum space and
will not cause any secondary pollution. Furthermore, during processing stage, It will not
produce any waste, bad odor and the product is non-hazardous. Depending on the specific
need of the case in the food waste treatment, the composting-free technology provides a new
alternative that is most compatible with environmental standards. In addition to solving the
problems in environmental protection, the fertilizer produced by this novel technology can
also be directly applied to the agricultural fields to enhance the soil fertility, to obtain
increased yields and to reduce land degradation. This technology also produces the animal
feed or feed additives of fine quality and animals can absorb or uptake them effortlessly.
These multiple functions are very practical in sustainable agriculture and can create a Green
world.
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5.3 Paper Published on Nature by Dr. C.C. Young
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6.3 Comparation Table of Organic Waste Treatemts

Method

Compost

Fast Fermention

Mechanism

Microbes decomposition

Microbes decomposition

Biogas

Composting-free

Anaerobic bacteria
Enzyme reaction
decomposition
Time

3~18 Months

1~3 Days + 30~60 Days

15~30 Days

3~24 Hours

Space

100 m2/ton

20 m2/ton + 50 m2/ton

50 m2/ton

5 m2/ton

Construction

$50,000~$60,000/ton

$25,000~$50,000/ton

$100,000~$200,000/ton

$50,000~$100,000/ton

Treatment Cost

$25~$50/ton

$25-35/ton

$25-35/ton

$25~$40/ton

End Product

Soil Conditioner

Soil conditioner

CH4
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HQ organic fertilizer
& Carbon right
Product Value

$5/ton treated

$5/ton treated

$10/ton treated

$120/ton treated

Re-Processing

High BOD wastewater

Required

& Bad Smell

High BOD wastewater

Organic sludge(~40%)

N/A

$5~$10/ton treated

$5~$10/ton treated

$15~$30/ton treated

N/A

CO2、Bad Smell

CO2、Bad Smell

Greenhouse gas emissions

Low Carbon emission

High BOD wastewater

High BOD wastewater

Wastewater with sludge

Clean water

Advantages

Reduce waste volume

Reduce waste volume

Generate energy

Fast, Pollution-free

Disadvantages

Time & Space

Extra Storage Required

Re-processing for sludge

N/A

Process

Manual or Half-Automatic

Half-Automatic

Half-Automatic

Full Automatic

High lignin content

Hard organic matter
High oil or salt content

N/A

Hgh fiber content

High oil or salt content

Lifetime

Less than 5 years

5 years

5 years

More than 10 years

Environment

Breed mosquitoes and odor

Breed mosquitoes

Depends on equipments

Totally No Pollution

Re-Processing
Cost
Air Pollution
Water
Pollution

Limitations

7. Intellectual Property
7.1 Patents
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EU

Japan

USA

USA

South Korean

India
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Russian

Russian

China

China

Russian

China

China
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Taiwan

Taiwan

Taiwan

Taiwan

Taiwan

Taiwan

8. Market Value of Organic Waste
8.1 The Type of Organic Waste from Different Category of Industry
Origin of the Waste
Agriculture,
forestry, fishery,
poultry, and
livestock waste Waste from
processing of
animals or
cultivating of plants

Industrial Waste Waste from business
activities for food,
entertainment,
service, culture,
medication, etc.

Category of the Industry

Types Of the Wastes

Agriculture and horticulture:
Residue of crop
Cereals, grains, mushrooms, vegetables, fruits, palm,
olive, flowers, beans, etc.
Forestry:
Forest logging, wood processing, driftwood, etc.

Residue from forestry

Fishery:
Fish, shrimp, shellfish, ornamental fish, etc.

Waste from breeding

Poultry:
Chicken, duck, bird, goose, etc.

Manure

Livestock:
pig, cow, cattle, goat, sheep, horse, rabbit, deer, etc.

Manure

Food processing:
Vegetable, cookies, drink, frozen, coffee, tea, dairy,
grains, cereal, beans, etc.
Slaughterhouse, fresh-caught processing, cannery,
meat processing, etc.
Winery, distiller, vineyard, sugar refinery, oil
extraction factory, pharmaceutics biotechnology,
energy mining, industrial parks, etc.

Residue of processing

Paper mill, biogas, polluted water treatment, leather
industry, etc.
Hotels, resorts, restaurants, central kitchens,
hospitals, nursing homes, etc.
Super market, wholesale market, hypermarket,
traditional markets, department stores, etc.
Zoo, parks, road greenness, construction, decoration,
furniture manufacturing, etc.
Golf courses, field, playground, airports, etc.
Organizations, environmental agencies, local
Daily Waste governments, etc.
Waste from daily
life, food, drink, etc. Army, ships, ports, defense agencies, military
schools, etc.
Communities, apartment, houses, buildings, villages,
etc.
Elementary school, high schools, colleges,
universities, institutions, kindergartens, etc.
Prisons, detention centers, etc.

Waste with or without oil(fat)
Lees, distiller’s grains,
pharmaceutical wastes, residue of
animal and plants, kitchen waste,
sludge
Organic sludge, fur and leather
Vegetable and fruit, kitchen waste,
garden waste
Vegetable and fruit, expiry food
Animal manure, food waste, garden
waste, wood waste
Garden waste
Fruits and vegetables, kitchen waste,
garden waste
Fruits and vegetables, kitchen waste,
garden waste
Fruits and vegetables, kitchen waste,
garden waste
Fruits and vegetables, kitchen waste,
garden waste
Fruits and vegetables, kitchen waste,
garden waste
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9.2 Total Quantity of Organic Waste and Market Value
Canada

U.K.

Germany

Freance

Italy

Austrilia

Population

人

317,408,015

35,540,419

64,105,654

80,781,000

66,019,000

60,780,377

23,622,400

Total Volume

Ton

158,704,008

17,770,210

32,052,827

40,390,500

33,009,500

30,390,189

11,811,200

Cereals

Ton

356,961,850

50,066,680

19,515,000

44,942,300

70,981,610

19,045,559

43,371,698

Fiber crops

Ton

3,598,000

28,500

13,825

0

53,400

1,700

973,497

Fruit

Ton

26,548,859

706,076

371,730

2,567,164

7,754,173

13,889,219

3,243,725

Seedcake

Ton

70,019,306

13,507,658

1,560,660

2,935,226

4,201,487

474,928

3,027,028

Oil crops

Ton

17,566,882

6,977,916

986,360

1,865,446

2,793,390

845,317

1,636,170

Beans

Ton

2,357,134

4,726,760

565,000

240,300

884,653

158,802

3,892,522

Roots & tubers

Ton

20,368,658

4,590,296

4,553,000

10,665,600

6,340,807

1,602,759

1,330,186

Nuts

Ton

1,547,470

16,000

54,349

242,747

177,612

Vegetables

Ton

35,947,720

2,356,565

2,260,740

3,820,721

5,636,952

12,297,645

1,973,014

Total Volume

Ton

106,983,176

16,592,090

5,965,263

13,410,551

19,740,164

9,711,735

11,925,090

Roundwood

Ton

332,909,000

151,978,164

10,119,547

52,338,130

52,370,652

7,744,463

28,504,000

Sawmills

Ton

64,946,000

40,564,043

3,409,400

21,081,300

8,067,274

1,370,000

4,400,000

Total Volume

Ton

39,785,500

19,254,221

1,352,895

7,341,943

6,043,793

911,446

3,290,400

Capture

Ton

5,128,381

814,946

631,442

207,500

425,694

200,816

157,467

Aquaculture

Ton

420,024

173,452

203,037

26,280

204,860

162,618

80,004

Total Volume

Ton

554,841

98,840

83,448

23,378

63,055

36,343

23,747

Cattle

Ton

90,768,500

12,215,000

9,900,000

12,482,389

19,008,990

6,440,361

28,418,422

Pig

Ton

64,775,000

12,879,000

4,885,000

27,690,100

13,487,588

8,661,500

2,098,147

Poultry

Ton

2,960,700

173,230

155,320

136,308

204,935

165,000

103,301

Sheep & goats

Ton

8,227,000

917,000

32,301,000

1,819,800

8,773,316

7,975,600

78,271,551

Total Volume

Ton

1,042,844,524

143,330,508

117,793,773

157,230,993

219,584,848

78,289,531

326,807,929

Beer

Ton

22,931,400

1,925,500

4,204,900

8,850,266

1,900,000

1,279,100

1,735,000

Edible Oil

Ton

9,395,900

282,700

127,400

1,091,400

583,200

991,600

41,950

Raw sugar

Ton

8,179,000

133,000

1,124,000

4,596,232

4,097,000

372,000

3,733,000

Wine

Ton

2,820,000

57,000

1,500

528,515

5,286,414

4,089,000

1,155,000

Pulp

Ton

49,519,530

17,189,000

224,000

2,636,000

2,755,685

578,936

1,431,000

Fibreboard

Ton

8,131,000

1,290,000

788,000

5,062,870

1,070,610

730,000

459,000

Total Volume

Ton

20,195,366

4,175,440

1,293,960

4,553,057

3,138,582

1,608,127

1,710,990

Treatment Cost

USD/Ton

60

75

80

82

90

70

40

Annual Cost

USD/Year

82,144,044,798

15,091,598,089

12,683,373,216

18,281,934,644

25,342,194,784

8,502,600,220

14,222,774,258

Total Volume

Ton

19,298,449

2,613,755

1,801,000

2,594,327

3,968,000

1,432,642

2,279,590

Total Amount

USD/Year

6,754,457,150

914,814,250

630,350,000

908,014,450

1,388,800,000

501,424,700

797,856,500

Daily

Unit

Fertilizer

USA

Item

Treatment

Category

Agriculture

80

Forestry
Fisheries
Livestock
Industrial

Barzil

Russia

23,404,243

201,032,714

143,551,289

1,247,923,065

1,361,218,941

25,211,978

11,702,122

100,516,357

71,775,645

623,961,533

680,609,471

11,729,460

6,621,269

1,836,050

89,908,244

68,766,551

286,500,000

542,642,762

Ton

0

18

650

1,827,610

98,565

7,351,000

7,141,650

Fruit

Ton

3,056,920

2,766,940

2,609,149

38,368,678

2,919,810

71,072,580

139,680,899

Seedcake

Ton

194,057

123,938

38,711

54,200,498

6,095,835

22,521,250

34,567,821

Oil crops

Ton

48,363

38,561

29,048

13,332,705

4,157,164

10,760,590

17,437,180

Beans

Ton

87,470

13,787

10,698

2,804,169

2,219,538

16,280,000

4,260,698

Roots & tubers

Ton

3,781,900

950,202

345,014

27,501,780

29,532,530

54,220,000

165,683,079

Nuts

Ton

20,900

99,400

132,947

14,100

720,000

3,625,750

Vegetables

Ton

11,351,200

9,927,232

2,685,650

11,054,949

16,084,372

109,140,990

576,658,849

Total Volume

Ton

6,054,054

4,108,269

1,510,994

47,826,316

25,977,693

115,713,282

298,339,738

Roundwood

Ton

18,559,120

6,338,257

1,461,590

291,820,168

192,055,000

357,760,881

326,135,265

Sawmills

Ton

8,372,000

3,113,000

25,000

15,167,000

32,230,000

6,889,000

55,740,000

Total Volume

Ton

2,693,112

945,126

148,659

30,698,717

22,428,500

36,464,988

38,187,527

Capture

Ton

3,644,328

1,670,385

907,638

842,987

4,311,398

4,862,861

16,167,443

Aquaculture

Ton

633,047

484,404

344,404

707,461

144,874

4,209,415

41,108,306

Total Volume

Ton

427,738

215,479

125,204

155,045

445,627

907,228

5,727,575

Cattle

Ton

4,172,000

3,478,714

141,400

212,541,004

20,140,368

333,400,000

138,393,300

Pig

Ton

9,685,000

9,912,204

6,150,000

39,040,000

18,816,357

9,300,000

482,248,000

Poultry

Ton

174,952

158,014

107,385,000

1,277,369

473,388

974,000

6,562,135

Sheep & goats

Ton

28,800

251,400

185,200

25,435,955

22,857,965

235,000,000

372,185,889

Total Volume

Ton

52,768,256

45,381,770

11,977,341

2,360,471,921

238,413,440

3,699,872,570

1,934,802,052

Beer

Ton

3,050,000

1,887,500

546,100

13,280,000

9,740,000

600,000

51,099,022

Edible Oil

Ton

377,100

151,600

418,000

7,273,300

4,029,900

1,761,900

11,375,022

Raw sugar

Ton

683,000

67,000

40,219,000

5,167,000

28,830,000

14,260,000

Wine

Ton

80,000

350,000

700,000

Pulp

Ton

8,664,000

562,000

370,200

14,060,000

7,572,000

4,047,900

19,212,200

Fibreboard

Ton

824,000

1,712,000

37,000

4,104,000

2,291,000

286,200

56,935,000

Total Volume

Ton

2,735,620

862,620

287,660

15,857,260

5,899,980

7,105,200

30,906,249

Treatment

Treatment Cost

USD/Ton

80

40

30

18

20

10

16

Annual Cost

USD/Year

10,255,902,389

3,069,009,660

772,559,391

45,999,461,081

7,298,817,699

44,840,248,002

48,713,733,555

Fertilizer

Total Volume

Ton

1,284,000

689,901

1,159,000

7,682,000

1,474,000

16,122,582

39,604,667

Total Amount

USD/Year

449,400,000

241,465,350

405,650,000

2,688,700,000

515,900,000

5,642,903,700

13,861,633,450

Category

Japan

Korean

Taiwan

Daily

Item

Unit

Population

人

127,040,000

50,423,955

Total Volume

Ton

63,520,000

Cereals

Ton

Fiber crops

India

China

Agriculture
Forestry
Fisheries
Livestock
Industrial

1,650,000

81

Unit

Population

人

42,669,500

119,713,203

76,667,864

80,781,000

30,770,375

54,002,000

87,275,700

Total Volume

Ton

21,334,750

59,856,602

38,333,932

40,390,500

15,385,188

27,001,000

43,637,850

Cereals

Ton

40,964,211

33,610,733

33,371,844

20,833,000

1,470,000

14,266,240

23,755,745

Fiber crops

Ton

214,200

246,113

851,013

67,000

16,728

125,700

Fruit

Ton

8,259,600

15,917,806

14,974,561

11,971,650

1,715,500

6,299,879

10,683,057

Seedcake

Ton

33,820,592

689,846

1,569,686

482,802

3,004

897,963

219,508

Oil crops

Ton

8,960,115

468,385

1,296,217

242,806

2,492

432,802

221,052

Beans

Ton

472,560

1,500,052

1,308,527

745,000

13,000

71,595

232,299

Roots & tubers

Ton

2,787,000

2,067,957

4,822,878

5,400,000

450,000

2,306,073

4,939,759

Nuts

Ton

13,450

175,088

1,141,642

1,044,874

18,000

39,544

Vegetables

Ton

3,556,600

13,599,497

27,818,918

23,485,675

2,358,500

2,746,823

19,825,388

Total Volume

Ton

19,809,666

13,655,095

17,431,057

12,854,561

1,202,499

5,411,221

12,008,410

Roundwood

Ton

14,615,140

43,786,860

21,959,000

782,000

260,807

27,906,387

17,868,575

Sawmills

Ton

2,151,000

2,349,000

6,682,000

33,000

1,566,795

12,000

Total Volume

Ton

1,676,614

4,613,586

2,864,100

81,500

26,081

2,947,318

1,788,058

Capture

Ton

738,060

1,575,409

432,444

542,378

65,000

701,711

354,237

Aquaculture

Ton

2,958

143,747

212,805

296,575

25,960

3,999

1,027,738

Total Volume

Ton

74,102

171,916

64,525

83,895

9,096

70,571

138,198

Cattle

Ton

47,500,000

31,925,181

12,483,969

9,025,000

500,000

13,887,898

8,785,000

Pig

Ton

2,440,000

16,038,000

2,986

1,600,000

10,600

Poultry

Ton

110,837

529,076

241,498

929,600

184,700

201,053

163,505

Sheep & goats

Ton

20,650,000

17,149,846

32,309,518

72,750,000

14,400,000

30,532,929

9,790,000

Total Volume

Ton

571,133,846

362,098,473

146,094,506

132,183,651

17,923,098

163,902,363

99,498,590

Beer

Ton

1,670,000

8,735,966

1,020,180

0

3,150,000

157,000

Edible Oil

Ton

7,920,400

411,800

1,264,127

101,492

337,700

346,100

Raw sugar

Ton

2,189,000

5,048,469

2,315,000

1,310,000

2,118,619

2,057,000

Wine

Ton

1,177,800

38,900

30,000

1,010,000

4,000

Pulp

Ton

770,000

142,000

116,000

298,000

1,615,000

161,000

Fibreboard

Ton

642,000

94,000

3,915,000

374,000

131,742

18,000

Total Volume

Ton

2,873,840

2,894,227

1,732,061

416,698

0

1,672,612

548,620

Treatment Cost

USD/Ton

40

17

40

20

20

12

20

Annual Cost

USD/Year

24,676,112,697

7,535,928,281

8,260,807,267

3,720,216,122

690,919,223

2,412,061,023

3,152,394,510

Fertilizer

Total Volume

Ton

739,526

1,711,900

1,743,173

1,291,547

381,300

965,100

1,268,803

Total Amount

USD/Year

258,834,100

599,165,000

610,110,550

452,041,450

133,455,000

337,785,000

444,081,050

Daily

Item

Treatment

Category

Argentina

Mexico

Turkey

Iran

Saudi-Arabia

S. Afica

Agriculture
Forestry
Fisheries
Livestock

0

Egypt

82

Industrial

Category

Daily
Agriculture
Forestry

Item

Unit

Nigerian

Indonesia

Pakistan

Bangladesh

Malaysia

Global

Population

人

178,517,000

237,556,363

188,020,000

157,097,000

30,361,200

7,216,579,424

Total Volume

Ton

89,258,500

118,778,182

94,010,000

78,548,500

15,180,600

3,608,289,712

Cereals

Ton

26,333,000

88,422,171

38,032,000

36,195,325

2,802,885

2,566,255,418

Fiber crops

Ton

112,888

59,387

2,215,441

1,473,369

0

30,860,940

Fruit

Ton

11,055,000

17,744,411

6,399,681

3,655,885

1,016,357

636,544,884

Seedcake

Ton

2,751,146

5,846,180

2,536,540

255,999

2,678,764

306,689,621

Oil crops

Ton

2,880,568

29,438,018

1,108,145

148,339

21,149,070

180,985,872

Beans

Ton

2,560,000

289,217

614,000

315,259

Roots & tubers

Ton

100,000,000

27,874,342

4,594,400

8,458,361

Nuts

Ton

843,500

223,957

37,243

Vegetables

Ton

11,940,600

10,507,836

5,084,946

Total Volume

Ton

31,695,340

36,081,104

Roundwood

Ton

73,417,115

Sawmills

Ton

Total Volume

72,935,578

Fisheries
Livestock
Industrial

69,598

822,105,594

16,000

14,366,641

4,155,399

1,217,267

1,106,133,866

12,124,479

10,931,587

5,789,988

1,147,375,683

117,522,499

32,650,000

27,252,764

20,534,329

3,568,078,347

2,002,000

4,169,000

1,381,000

388,000

3,849,000

399,666,308

Ton

7,541,912

12,169,150

3,403,100

2,764,076

2,438,333

396,774,466

Capture

Ton

668,754

5,813,800

469,290

1,535,715

1,477,281

91,336,230

Aquaculture

Ton

253,898

3,067,660

142,832

1,726,066

283,780

66,633,253

Total Volume

Ton

92,265

888,146

61,212

326,178

176,106

15,796,948

Cattle

Ton

19,200,000

17,412,700

69,600,000

24,593,000

907,403

1,676,811,506

Pig

Ton

8,080,000

8,080,000

1,725,000

977,020,798

Poultry

Ton

205,000

1,599,121

358,700

285,000

301,778

23,399,353,000

Sheep & goats

Ton

96,100,000

30,630,400

91,500,000

56,890,000

629,821

2,159,986,369

Total Volume

Ton

234,619,325

203,506,398

783,099,229

308,048,425

23,801,969

20,043,636,952

Beer

Ton

2,400,000

265,000

4,750

270,000

189,991,954

Edible Oil

Ton

943,600

24,127,522

189,807

0

18,894,632

113,074,181

Raw sugar

Ton

45,000

1,830,000

5,077,000

75,000

48,000

179,573,152

Wine

Ton

Pulp

Ton

Fibreboard

Ton

Total Volume

Ton

26,404,435
6,710,000

452,000

65,000

145,000

183,640,103

447,000

80,000

5,100

1,697,000

105,991,360

682,320

6,675,904

1,160,711

29,020

4,210,926

159,735,037

Treatment

Treatment Cost

USD/Ton

20

2

10

5

10

30

Annual Cost

USD/Year

7,277,793,242

756,197,766

8,938,587,313

2,003,238,934

515,979,226

761,148,263,932

Fertilizer

23,000

Total Volume

Ton

166,200

2,992,000

2,962,780

1,423,600

1,230,000

141,282,131

Total Amount

USD/Year

58,170,000

1,047,200,000

1,036,973,000

498,260,000

430,500,000

49,448,745,850
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