
W2S TECHNOLOGY
A CIRCULAR "3 IN 1"  
ECOSYSTEM.
PRODUCING SYNTHETIC SOIL & 
STONE FROM WASTE.

NO WASTE WASTED !
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Overview of MSW pollution

- In Vietnam, about 25.5 million tons
of MSW were generated in 2018
according to statistics of the
Ministry of Natural Resources and
Environment (2017 statistics).
MSW will increase to 54 million
tons by 2030 (World Bank
forecast, 2019). Chart of total
volume of waste.

-

0%

200%

Tỷ lệ CTR

The percentage of MSW 
generation varied according to 

the income of the country

Nước thu nhập cao & Bắc Mỹ Nước thu nhập trung bình
Nước thu nhập thấp

Middle income countries
%  of  MSW

THE TREND OF MSW GENERATION  IS INCREASING IN 
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Wastewater pollution overview

WASTEWATER SOURCES TEND TO BE 
INCREASING IN VIETNAM

Water pollution creates risks for the economic development of countries  

• In addition, there are hundreds of millions of m3 of
rivers and ponds water that are severely polluted due
to livestock waste, agriculture, fisheries, aquaculture ,
mining industry and trade villages that need to be

treated.
It is forecast that wastewater pollution in Vietnam will
become more and more serious, especially:
Pollution of surface water sources of Nhuê - Day river
basin, Bac Hung Hai, Cau, Vu Gia - Thu Bon, Dong

Nai-Saigon;
The amount of urban wastewater in development is

increasing;

Many surface water sources have exhausted their
ability to receive waste;
Many rivers can no longer clean themselves and
become sewerage drainage and storage systems.

•

1 TRIỆU NƯỚC THẢI 
CÔNG NGHIỆP

Nước được xử lý Nước không xử lý

13%
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HOẠT
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1 MILLION M3 OF INDUSTRIAL 
WASTEWATER PER DAY 7 MILLION M3 DOMESTIC WASTEWATER/DAY
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Overview of air pollution & greenhouse gas emissions

In Vietnam:
Air pollution, especially dust
pollution (PM10, PM2.5) is an
alarming issue, directly adversely
affecting health, causing
psychological insecurity and
anxiety for the people.

Total greenhouse gas (GHG)
emissions in 2014 were 284 million
tonnes of CO2 equivalent to land
use, land use and agriculture
(LULUCF) and 321.5 million tonnes
of CO2 equivalent excluding
(LULUCF).

53.827.9
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TECHNICAL REPORT ON NATIONAL INVENTORY 
OF GHG IN AREAS WITH EMISSIONS
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Scenario to reduce Vietnam's greenhouse gas emissions by 
2030

Goal 1: With domestic resources.
Reduce total GHG emissions by 8% compared to the
normal development scenario,
- 20% reduction in emission intensity per unit of GDP
compared to 2010
- Increase coverage by 45%.

Goal 2: With international assistance
- The 8% contribution will be increased to 25%
- 30% reduction in emission intensity per unit of GDP
compared to 2010.



HYBRID W2S –W2E SOLUTION – INTEGRATED CO-PROCESSING "3 IN 1"
SOLID – LIQUID – GASEOUS WASTE. 

This is the latest and unique technology from the current known waste treatment technologies in 
the world today, in all 3 ways: substance, method and processing time.

Material 
95% - 97% of input materials are of any waste, in a solid – liquid – gaseous
states or combined thereof, without pre-sorting at source, without limiting
the volume of waste.
The output product is a green, bio-clean material with outstanding
physico-mechanical performances vs similar materials.

Method • Conversion (no burning, no burial, no secondary emissions, 
negative carbon - low heat);

•

Time length • Fast & Efficient: create synthetic  soil/ stone in just a few hours 
or days (Natural soil/ rock takes billions of years to transform)

•



Recovered 
Combustible 

materials

SYNGASIFICATION 



Considered syngasification plant for energy recovery from combustible materials 
such as waste plastics, rubber, fabrics and cellulose.

Standard feed with max  25% 
moisture content

Material recovered from MSW 
float & sink separation process.



Fly ash 

MSW Red mud

BBã thạch 
cao

PERFECT SOURCE 
OF FEED 

MATERIALS  ARE 
95%OF 

ENVIRONMENTAL 
POLLUTION WASTE

Phosphogypsum
DAP



Legal backgrounds

- Integrating technologies in the
petrochemical or mineral processing
industries, based on the principle of “zero
waste and zero carbon".

- Ensuring the principle of development of the
circular economy.

-

This new W2S (Waste to Soil & Stone) technology for domestic waste treatment originated from the
Invention "Synthetic Soil and Methods for Producing Same from Waste"
March 3, 2021: U.S Patent and Trade Mark office (USPTO) granted Nonprovisional patent Application
certificate to Mr. Pham Van Hung with the number USPTO17/119.477
December 16, 2020: WIPO (World Intellectual Property Organization) confirms the application under the
PCT Agreement to recognize each other in 153 member countries in the confirmation form No.
PCT/IB2020/061786.

CIRCULAR TECHNOLOGY PROCESS





Principle of operation

Float & ssink separation (plastics, 
inorganic solids, soft tissue organic 
matter) and deodorization. Using active 
red  mud  (ARM) made from Red Mud 
derived from Central Highlands Bauxite
as a  floating media , hydrolytic catalyst, 
absorber and binder.. 

Hydrolysis of organic matter in the 
alkaline environment (amino acids, 
fulvic acid, humic acid,...),destruction   
pathogens, vectors and  weed seeds 
Recovery of ammonium, phosphorus 
for mineral fertilizers formation.

I-on exchange to  absorb heavy metals, 
creating organic chelate complexes of cystic 
metals with zeolite gels and polymerizing, 
solidifying , drying into soil.
Synthetic stone is a by-product.

PRE-TREATMENT  REFINING                  REFORMING 

Results of 
testing of 
bio sludge 
samples 
after the 
treatment 
of leachate 
water at 
Nam Son 
landfill 
according 
to QCVN 
50:2013/B
TNMT

The test results showed that synthetic soil produced under W2S technology met or exceeded the criteria of the Ministry of Agriculture
and Rural Development.



Output product #1: Formula Soil – A "5 in 1"
new generation of  organic synthetic soil. 

1
• Clean and disinfected growth media  (no more heavy metals, pathogens, parasitics , insect eggs and weed seeds).

2
• Versatile soil  conditioner (acidic, alum, salty, heavy metal poisoning).

3
• Smart fertilizer – not  decomposable by bacteria that causes greenhouse gas emissions (chemical fertilizer, natural 

manure substitute.

4
• Passive agropharmaceutical (resistant to pests)

5
• Moisturizers (drought resistant)

Especially associating 20%
organic matter (SOM), multi-
quantity, medium quantity
micronutrients and super
micro quantity such as B, Mo
elements and rare earths
(Lanthaneum, Cesium) served
as healthy growth stimulants.

TOTAL INVESTMENT:
1,500,000,000 VND/ 

1000 TONS OF 
SYNTHETIC SOIL.



OVERVIEW OF SYNTHETIC 
SOIL MARKET



1. In order to stabilize output, Vietnam's agriculture is turning to
export to the World. In particular, sets high requirements for the
quality of organic agricultural products.

2. The trend of switching to organic fertilizers instead of inorganic
is increasing, aiming to reach export targets.

3. The market of pesticides continues to grow, showing that there
is still no effective solution to replace the role of pesticides..

4. In the soil market, the presence of "Organic Soil" products
replacing organic fertilizers and pesticides, is trending to grow
well today. However, "Organic soil" is originated from natural
manure or compost with the addition of mineral fertilizers, there
are still many limitations in quality and quantity.

NEW 
SOLUT
IONS

SYNTHETIC  
SOIL

NEW TRENDS 
"ORGANIC - TRUE ORGANIC".



WHY SYNTHETIC SOIL 
DEVELOPMENT IS CRUCIAL?

WHAT IS SYNTHETIC SOIL?
SYNTHETIC soil is a cultivated soil
synthesized by man from refined
wastes, it is the association of minerals
with organometallic complexes formed
by a biogeochemical mineralization
process, it supports the development
of plants and useful microorganisms.

SYNTHETIC SOIL DELIVERS A SUSTAINABLE
ECONOMY
Selective nutritional compensation for inert, arid soils
affected by carbon escape (SOC) takes place due to
increased atmospheric temperature.
Shorten the time to recondition arid soil, instead of
having to wait millions of years of weathering of the
Earth's crust to get 5cm thick layer of cultivable soil
Fight poverty and disease with rich foods containing
natural phytochemical ingredients brought from the
soil.



AGRICULTURE MARKET
OVERVIEW

The total area of agricultural
land is 27,289,454 ha
� The potential of synthetic
soil market is still huge

Domestic market:
As of 2016, rice consumption per capita in the country reached 8.5kg /
person / month.
Domestic fruits alone now account for 85-90% of the total production
and cultivation, exports only reach 10-15%.

EXPORT:

KIM NGẠCH XUẤT KHẨU NÔNG SẢN CHỦ LỰC NĂM 2020

EXPORT VALUE OF VN AGRICULTURE PRODUCTS  2015-2020



OVERVIEW OF THE 
SOIL INDUSTRY.

Strong brands of SOIL in Vietnam:
VINATAP:
Each month supplying to the market from 420 -
1000 tons / month
Reuse of scrap sources in industries for clean soil
TRIBAT:
Specializes in treating sludge from wastewater
treatment plants, water supply ... as input
materials for production of soil.
Tribat can supply to the market about 150,000 m3
/ year, ~ 218 tons / month of soil per month.

• The ”Soil for Planting" market has 
grown in the past year

• In particular, "Vegetable garden soil 
" and "Clean soil" tend to look for 

the most.
•

”
DANGER" FROM CLEAN SOIL IN THE MARKET:
Undegradable organic matter creates an environment 
for bacteria, viruses to grow, causing emissions of 
odors and greenhouse gases 
Contains many heavy metals and pathogens, insect 
eggs and harmful grass seeds 
Affects human health as well as the ecological 
environment.



OVERVIEW OF
FERTILIZER INDUSTRY The demand for fertilizer in Vietnam is

currently about over 10 million tons of all
kinds.
In particular, more than 90% of the market
share belongs to inorganic fertilizers
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- The results of a 2004-2007 investigation of The Soils and Fertilizers Institute showed that
among heavy metals such as mercury, lead, chromium, arsenic, cadmium, nickel, copper
... in the free form are toxic and the harmful microorganisms such as Coliform, pathogens,
parasitic eggs, germs, weed seeds are factors that often exceed the level allowed in many
samples of organic fertilizer examined in the above group.

- Most farmers nowadays have too much Urea, causing the phenomenon of tire rice,
increasing the process of infection with pests and diseases, prone to falling.

- Chemical fertilizer and natural manure when contact with microbes would be decomposed
freeing Nitrogen oxide – a 289 times more powerful GHG than CO2 that causes climate
change. As a result only 15% of the nutrients taken up by plant while 85% get lost to
atmosphere and surface & underground water. source http://www.moit.gov.vn/

organic



According to the Institute for 
Strategic and Competitive Research 
in collaboration with Vibiz.vn

The trend of limiting the use of
pesticides because:
Environmental pollution issues
Sterilized soil, impaired
biodiversity, poisoning pesticides
in humans
Pest outbreaks caused by the
destruction of ecosystems
originating from excessive use of
chemicals.

Vietnam does not export pesticides
while importing up to 100,000-
120,000 tons of pesticides per year.
Statistics show that up to 70-80% of
chemicals and pesticides used in the
country are imported goods, of which
mainly from China.

OVERVIEW  OF PLANT PROTECTION 

INDUSTRY.
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SYNTHETIC SOIL – ORIENTATION FOR SUSTAINABLE 
AGRICULTURAL DEVELOPMENT 

The area of agricultural 
land is 27,289,454 ha

30,000 – 40,000 
thousand tons of 

pesticides consumed  
400 million USD/year.

More than 10 million 
tons of fertilizer of all 

kinds ~ 4 billion 
USD/year.

Synthetic soil market: 
Estimated 5 billion 

USD /year



SYNTHETIC SOIL – ORIENTATION 
FOR SUSTAINABLE AGRICULTURAL 
DEVELOPMENT Đặc biệt tích hợp

20% chất hữu cơ và

các nguyên tố siêu vi

lượng như BO & và đất

hiếm (Lanthaneum,

Cesium) đóng vai trò

như là các chất kích

thích tăng trưởng

lành mạnh,

tâng dinh dưỡng.

đ

d

50.000
TON 

ORGANIC 
WASTE/

DAY
+ W2S

= SYNTHETIC SOILS

10 TONS OF 
SYNTHETIC 

SOIL
SUBSTITUTE

1 TON OF 
FERTILIZERS &  

PESTICIDES, 
SOIL 

CONDITIONER



Gabion with 
rock in the 

mold

Casting with 
Zeolite Gels

Polymerization  
- curing and 
solidifying 

Output products #2: Formula Stone – Multi purposed  
synthetic stone, new generation materials.

TOTAL INVESTMENT:
1,500,000,000 VND/ 

1000 TONS OF 
STONE

FLYASH + GBFS
(Al2O3.SiO2.CaO)

DRY ALKALINE
ACTIVATOR
(Na2O.SiO2)

H2O

ZEOLITE GELS

GABION FILLED WITH 
AGGREGATE, 

CONGLOMERATE

FORMULA STONE

LIQUIDIFIED  TO FORM GELS

CASTABLE, CURING, HARDENED 

FORMULA STONE IS THE SYNTHETIC SEDIMENTARY CONGLOMERATE STONE WHICH WERE CEMENTED TOGETHER BY POLYMERIZED ZEOLITE GELS (FELSPAR).



SYNTHETIC STONE APPLICATION

High temperature 
refractory, fire retardant, 
molten metal precision 

moldingmaterial.

Construction of sea 
embankments, island 
works, roads, bridges, 

dams against sea level rise 
and earthquake resistance.

Accurately cast artifact 

structures, eternal stone 
monuments.

Permanently burying 
Currently untreatable  
toxic substances to 

avoid leak to the 
environment.

50,000 tons
Inorganic 

waste/day + W2S

= Synthetic stone



OVERVIEW OF SYNTHETIC 
STONE MARKET



According to Decision No. 1469/QD-TTG issued by
the Prime Minister on the master plan for
development of the construction materials industry
by 2020, the total demand for construction stone is
estimated to increase to 181 million m3 by 2020.

Oriented to 2030, the total expected investment
value for highways is USD 20 billion. With those
factors, enterprises in the construction stone
industry are still highly evaluated with many
development potentials.

OVERVIEW OF CONSTRUCTION 
STONE INDUSTRY

(CAGR)annual forecast for double growth period 2018-2021

Value of construction in 2015-2016

others

Synthetic 
stone

natural
stone

Compress 
wood

Synthetic 
plastic

Value of construction(1000 billion 
vnd

Growth rate/%

Source: General Dept. of 
Statistics



W2S - A LEAP FORWARD 
FOR THE 
ENVIRONMENTAL 
INDUSTRY 

Reforming synthetic soil, stone from
available waste sources by returning to
nature anything that belongs to it
naturally in order to:
• Reduce environmental pollution
• Repell climate change
• Enhance security and safety of foods

& foodstuffs.
• .Save resources for the country
• .Create millions of jobs.



CLIMATE IMPACT 
SIGNIFICANTLY REDUCES 

GREENHOUSE GASES

1 TON 
OF 

WASTE

2.58 TONS 
of CO2 

emission 
reduction

W2S
Tech-

nology

U.S. Environmental Protection
Agency EPA says each ton of
waste gives up an additional 2.85
greenhouse gases



W2S TECHNOLOGY - NO WASTE WASTED.

Protecting
Environm-
ent

Ensuring 
food 

security 
and food 

safety

Combating 
climate 

change

The way to creating synthetic soil is the  of future sustainable development



DEVELOPMENT OF 
CIRCULAR 

ECONOMY.

WASTEWATER –
WASTE GAS 

TREATMENT -

Waste

SYNTHETIC 
STONE

SYNTHETIC 
SOILS

"3-in-1” integrated 
waste treatment 

technology – Build 
a perfect circular 

ecosystem: 
Combating 

environmental 
pollution - climate 
change - poverty 

and disease.  

CONCLUSIONS



THANK YOU!


