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Co-processing of Waste

In 2019: domestic solid waste volume ~ 64,000 tons/day 

(about 23.3 million tons/year), of which:

- MSW is 35,600 tons/day (~12.8 million tons/year)

- Rural solid waste is 28,400 tons/day (~10.2 million 

tons/year)

Currently: the amount of MSW ~ 68,500 tons/day (about 

25.5 million tons/year), of which:

- MSW is 38,000 tons/day (60-70% solid waste)

- Rural solid waste is 30,500 tons/day.

High provinces/cities: Ho Chi Minh City ~ 9,500 tons/day, 

Hanoi ~ 6,500 tons/day, Thanh Hoa: 2,500 tons/day, Binh

Duong: 1,800 tons/day, Dong Nai: 1,900 tons/day, ...

Low generated provinces: Bac Kan: 190 tons/day, Kontum: 

210 tons/day, Lai Chau: 260 tons/day, Ha Nam: 270 tons/day, 

etc.

DOMESTIC SOLID WASTE

The rate of solid waste collection and treatment in urban

areas is about 85%, in rural areas is about 40% - 55%.

(Source: MONRE)
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INDICATION OF WASTE GENERATION IN URBAN AND RURAL AREA IN VIETNAM



Co-processing of Waste

Normal industrial solid waste is about 25 million 

tons/year, of which:

- The volume of solid waste generated from industrial 

zones is about 9-13.5 million tons/year.

- Solid waste from industrial zones, craft villages, etc.

Currently: about 563 concentrated industrial zones, 

1,700 industrial clusters and craft villages, of which:

High areas: Southeast (32%), Red River Delta (24%), 

Central Coast (18%).

Low areas: Northern Midlands and Mountains (8%), Central 

Highlands (2.5%)

- The proportion of the manufacturing industry 

increased (from 13.4% to 16.7%) in the industrial 

structure.

INDUSTRIAL WASTE
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Co-processing of Waste

Vietnam generates about 90-160 million tons/year of 

biomass from agriculture, of which 40% is used to meet 

energy demand, of which:

- From straw and rice husk about 76 million tons.

- From corn is 4.5 million tons.

- From sugarcane is 2.8 million tons.

- 61.4 million tons of cattle and poultry manure from the 

livestock industry (accounting for 39.1%)…

High areas: the Red River Delta has the largest amount of 

generation; the North Central and Central Coast regions; 

Mekong Delta region;

Low areas: the Central Highlands has the smallest 

generation.

WASTE FROM AGRICULTURE

The rate of burning agricultural by-products in the field

ranges from 35-70%.

(Mai Văn Trịnh, Agriculture and Rural Development, 2021)
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Co-processing of Waste

01 02

03 04

(1) Urban waste.

(2) Rural waste.

DOMESTIC SOLID WASTE

(1) Shoes leather waste.

(2) Garment garbage.

INDUSTRIAL SOLID WASTE

(1) Straw.

(2) Rice husk.

(3) Nut shell, coconut fiber...

SOLID WASTE FROM 
AGRICULTURE

(1) Waste rubber.

(2) Waste oil.

(3) Dried sewage sludge.

OTHER WASTE



In general, domestic solid waste in Vietnam has the following 

characteristics:

- Organic substances: 55 - 70% (quite high)

- Size: various

- Density: 420 – 580 kg/m3 (quite high)

- Humidity: 30 – 45 % (high)

- Calorific value: about 900 – 1,400 kcal/kg (low level)

- Ash: 4- 15%

- Main pollutant components: CL,Cd,Cr,Hg

1. DOMESTIC SOLID WASTE



DOMESTIC WASTE COMPOSITION IN SOME PROVINCES (% by weight)

(Source: MONRE, 2011)

Tỉnh
Province

Có thể phân hủy sinh
học

Biodegradable

Giấy
Paper

Kim loại
Metal

Kính
Glass

Vải
Cloth

Nhựa, cao su
Plastic,

Rubber

Gạch, gốm
Brick and 

pottery

Độc hại
Hazardous 

materials

Khác
Other materials

Can Tho 79.65 2.79 0.70 1.52 1.86 9.57 3.10 0.03 0.76

Ca Mau 57.30 4.50 0.10 0.50 1.40 6.10 2.10 - 28.00

Soc Trang 70.35 4.12 0.78 0.66 3.11 7.24 9.63 - 4.11

Tien Giang 77.53 3.89 0.23 0.21 - 6.37 2.14 0.06 9.57

Long An 76.3 5.1 0.37 0.7 - 13.63 2.68 0.15 4.08

Ben T re 73.85 6.5 1.75 0.85 - 5.2 1.6 0.3 9.95

Tra Vinh 87.25 2.05 0.45 - - 3.16 2.04 - 5.05

Vinh Long 66.25 11.5 0.55 4.00 6.5 9.45 0.75 - 1.00

Bac Lieu 53.34 4.51 4.59 4.91 - 4.44 10.81 2.78 14.62

Hau Giang 82.60 1.8 0.4 0.9 1.5 5.7 1.6 4.0 1.5

Kien Giang 72.52 6.38 1.27 1.64 1.29 7.69 7.49 - 1.72

Dong Thap NA NA NA NA NA NA NA NA NA

An Giang NA NA NA NA NA NA NA NA NA



DOMESTIC WASTE COMPOSITION IN SOME CITIES IN VIETNAM (% by weight)

(Source: WOLRD BANK, 2018)



Footwear solid waste in Vietnam has the following characteristics:

- Ingredients: leather, fabric, imitation leather, rubber,  

PU, PVC, packaging...

- Size: varied, from a few centimeters to several tens 

of centimeters.

- Density ranges from 300 to 400 kg/m3.

- The calorific value of leather and shoe industry waste 

usually ranges from 28-30 GJ/ton. (high level)

2. INDUSTRIAL SOLID WASTE (1)

SHOES LEATHER WASTE:



Garment trash in Vietnam has the following characteristics:

- Composition: mainly rags of all kinds.

- Size: from a few to several tens of centimeters.

- Density ranges from 300 to 500 kg/m3.

- The calorific value of garment trash usually ranges 

from 25-29 GJ/ton. (high level)

2. INDUSTRIAL SOLID WASTE (2)

Garment Trash:



DISTRIBUTION IN REGIONS

At the time of harvest, the moisture content of rice straw is usually as 

high as 60%, however in dry weather conditions the straw can become 

dry quickly reaching a equilibrium moisture state of about 10-12%.

- Straw, with high ash content (over 22%) and low protein content.

- Normally, the calorific value of rice straw fluctuates at 6.5GJ/ton.

Estimated volume: about 60 ~ 64 million tons/year.

3. AGRICULTURAL SOLID WASTE (1)

STRAW:



- The organic matter of rice husk is very long chain of 

polysaccharides, these components are very flammable so they can 

be used as fuel. After burning, rice husk ash contains more than 80% 

silicon oxide, which is used in many fields.

- The calorific of rice husks usually ranges from 14-16 GJ/ton, 

depending on the moisture content and characteristics of each rice 

variety.

- Estimated volume: about 9 ~ 10 million tons/year.

3. AGRICULTURAL SOLID WASTE (2) 

RICE HUSH:



- Cashew shell, Coconut fiber and coco peat …

- Calorific value ranges from 16 ~ 19 GJ/ton, depending on the 

moisture content and characteristics of each type.

- However, the exhaust gas of cashew nut shells and residues is 

very toxic because there is fenol in the composition of cashew nut 

shell oil.

- Waste volume from coconut processing in Vietnam is low 

because it is used for by-products and exports..

3. AGRICULTURAL SOLID WASTE (3) 

OTHER TYPES:



DISTRIBUTION IN REGIONS

- LCV about 28 ~ 32 MJ/Kg (high level)

- Estimated volume: about 250,000 tons/year

WASTE OIL:

- LCV about 30 ~ 38 MJ/Kg (high level)

- Estimated volume: more than 300,000 tons/year

4. OTHER WASTE (1)

RUBBER WASTE:



DISTRIBUTION OF WASTE SOURCE BY ECONOMY IN VIETNAM (Source: VIBM, 2014)



- LCV about 10 MJ/Kg (10% moisture)

- Sewage sludge is mechanical dewatered before being pretreated. After 

dewatering, the dry solids content increases from 2-5% to 20-40%, depending 

on the raw sludge characteristics and the method used to separate the water.

Estimated volume: (see attached table)

4. OTHER WASTE (2)

DRIED SEWAGE SLUDGE:



NUMBER OF WASTE WATER TREATMENT PLANT IN VIETNAM PROVINCE AND 

ESTIMATE SEWAGE SLUDGE (M3/YEAR) WITH DRY WEIGHT 15% (Source: WB, 2018)
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METHODS OF WASTE TREATMENT IN VIETNAM

& WASTE CO-PROCESSING IN CEMENT PLANT

❖ SIMPLE TREATMENT METHOD:

Collection, transportation, treatment and final disposal.

❖ METHODS OF REUSE, RECYCLING AND RECOVERY:

Segregate waste at source, reuse, recycle, incineration or landfill.

➢ PROPORTION OF METHODS USED:

84% of the total volume of waste is treated on 381 incinerators, 904 landfills. The remaining 16% is 

treated by the composting process (recycle, reuse). The average rate of waste packaging, plastic bags at the 

landfill accounts for about 6 - 8%.

➢ CO-PROCESSING OF WASTE IN CEMENT KILNS:

The choice of waste incineration technology and solutions in cement kilns is very important, it depends on 

many factors such as (1) waste characteristics, (2) existing kiln technology, (3) investment financial 

investment for processing technology and use of auxiliary equipment, etc. Requirements for co-

prpcessing:

o Emissions from cement plants should not be increased when alternative fuels are used.

o The quality of the cement and its compatibility with the environment should not be impaired.

o Do not increase costs, on the other hand bring profits.



ALTERNATIVE FUEL IN CEMENT PLANT – FACTORS TO CONSIDER AND TEST WASTE



ALTERNATIVE FUEL IN CEMENT PLANT – TECHNICAL REQUIREMENTS FOR WASTE

❖ WASTE QUALITY:

The most important properties are composition (physical and chemical); lower calorific value (LCV).

The composition and LCV of waste also change over time.

Many studies suggest that LCVs need to reach 15 MJ/kg (~3,500 kcal/kg) to be effective as an alternative 

fuel (European Association of Waste Thermal Treatment Companies for Specialised Waste - EURITS).

❖ QCVN 41:2011/BTNMT (NATIONAL TECHNICAL REGULATIONS ON CO-PROCESSING OF 

HAZARDOUS WASTE IN CEMENT KILN): Waste requirements before burning in cement kilns.



WASTE TREATMENT TO ALTERNATIVE FUEL AT CEMENT PLANT

❖ PRE-TREATED SOLID WASTE:

- Homogeneity of ingredients

- Has a stable calorific value

- Low and stable humidity

- Does not contain ingredients such as metals, glass, or minerals

- Having the right size for combustion technology.

➢ Mechanical-biological solid waste pretreatment (MBT) for use in the cement industry.

On average, MBT per ton of MSW yields about 250 kg of RDF, with calorific value up to 30 MJ/kg 

depending on the composition.

❖ INDICATORS NEED TO ANALYZE RDF FOR CO-PROCESSING AT CEMENT PLANT:



EMISSIONS FROM CEMENT PRODUCTION USING ALTERNATIVE FUELS (1)

❖ MAJOR IMPACTS:

- Does not lead to high SO2, NOx concentrations in emissions.

- Proper waste use has only a small effect on metal emissions due to the high retention capacity of metals 

in the product. Non-volatile metals tend to be completely incorporated into clinker.

- PCDD and PCDF are likely to form if chlorine is present in the fuel or feedstock stream. However, the 

formation can be restrained, by high temperature and long residence time in the cement kiln.

- Dust emissions are not affected by waste co-processing.

- The alkaline environment in the furnace removes the HCl and HF generated during combustion.

- CO is not significantly affected.

- There is no association between renewable energy use and total organic carbon (TOC) emissions.

Reference source:

- CEMBUREAU (The European Cement Association), "Sustainable Cement Production: Co-processing of Alternative Fuels and Raw Materials in the 

European Cement Industry," 2009)

- G. v. E. B. Genon, "Perspectives and Limits for cement kilns as a destination for RDF," Waste Management, vol. 28, pp. 2375-2385, 2008

- EIPPCB (European Integrated Pollution Prevention and Control Bureau) , "Reference Document on Best Available Techniques in the Cement, Lime and 

Magnesium Oxide Manufacturing Industries," European Comission, 2010

- K. H. Karstensen, "Formation, Release and Control of dioxins in cement kilns," Chemosphere, vol. 70, pp. 543-560, 2008

Note:      POP (persistent organic pollutant): chất hữu cơ ô nhiễm khó phân hủy; PCDD (polychlorinated dibenzo-p-dioxin): gọi chung là dioxin

PCDF (polychlorinated dibenzo-p-furan): gọi chung là furan; I-TEQ (International Toxic Equivalent Basis): đơn vị đo độ độc quốc tế, qui đổi có trọng số 

các loại dioxin và furan khác nhau.



❖ EXAMPLE: EMISSIONS FROM A CEMENT PLANT USING RDF

(Reference source: Stantec, "Waste to Energy: A Technical Review of Municipal Solid Waste Thermal Treatment Practices," 2011)

EMISSIONS FROM CEMENT PRODUCTION USING ALTERNATIVE FUELS (2)



WASTE TREATMENT TO ALTERNATIVE FUEL AT CEMENT PLANT – SEWAGE SLUDGE

❖ PRE-TREATMENT OF SEWAGE SLUDGE:

The sludge undergoes mechanical dewatering before being pretreated. After dewatering, the dry solids 

content increases from 2-5% to 20-40%, depending on the raw sludge characteristics and the method used 

to separate the water.

There are many techniques to dry sludge: For example, using excess heat from cement kiln gas, drying 

barrels, using biogas, mixing dewatered sludge with quicklime, drying by solar energy, grinding dry 

sludge...

❖ CO2 ELIGIBILITY REDUCTION WHEN CO-PROCESSING SEWAGE SLUDGE:

(Reference source: HeildebergCement, "Potential of PAD to further improve CO2 efficiency sewage sludge in cement 

kilns," BioValor Symposium, Arnhem, the Netherlands, 2011)



LOW COST DOMESTIC SOLID WASTE TREATMENT OPTION

RESEARCH BY WOLRD BANK

(Assessment of the management of domestic solid waste and hazardous industrial waste – options 

and actions, 2018)



COMMENTS AND SUGGESTIONS

❖ GENERAL TECHNICAL ASSESSMENT:

✓ Some sources of waste/material can basically meet the co-processing requirements for cement kilns in

Vietnam.

✓ However, depending on the specific type of waste, or the requirements for renewable energy, it may be

necessary to pre-treat it before use (for example, producing RDF with calorific value up to 5,400 -

6,200 kcal/kg; quite competitive with temperature of coal).

✓ In addition, for some components classified as hazardous waste, factories must be licensed to treat

hazardous wastes in accordance with the law.

❖ SUGGESTIONS:

➢ Calculation and design of the technology line, furnace system and RDF feeder system requires a

combination of theoretical knowledge and consideration of design guidelines and designs from

industry experts.

➢ For each case, the plant or project needs to conduct a survey and evaluate the actual waste and waste

sources to have a basis for designing and making a specific plan.

➢ The waste incineration treatment process can consider the calculation of the mixing of waste types to

achieve the best technical and economic efficiency.



THANK YOU


