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I. E-WASTE IN VIETNAM

The properties of e-waste in Vietnam

Does include electronic and electrical waste

Does not classified by law yet

Is considered as valuable things rather than

waste by public

Is considered as hazardous wastes by law

Is related to the transboundary flow (legal and

illegal)

There is no official data or statistic index

considering the amount of e-waste.

Have high increasing rate 
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I. E-WASTE IN VIETNAM

The properties of e-waste in Vietnam (cont’)

Can be classified by the way to handle:

• Home appliances (TV, refrigerator, washing machine,

air conditioner, PC, laptop, etc.)

• Office appliances (photocopier, scanner, printer, etc)

• Multimedia appliances – small appliances (cellphone,

mp3 player, cameras, etc.)

Come from:
• Household
• Office
• Industry
• Oversea
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Using

GSO, 2011
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Second-hand market

Estimated of second-hand buying appliance in household

Quang, et.al, 2010
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Number of discarded appliances

Unit: piece, URENCO, 2007
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Number of discarded appliances
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Tranboundary flow

Sunichi Honda, 2010 Hanoi University of Science and Technology



Tranboundary flow

Sunichi Honda, 2010 
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II. E-WASTE RECYCLING IN VIETNAM

Involved stake holders:

Producer/importer; 

Consumer; 

Collector/dismantler; 

Service shop; 

Recycler; 

Exporter
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II. E-WASTE RECYCLING IN VIETNAM
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Related Activities

Related activities:

Disposal (customer)

Collection (collector)

Repairing and Refurbishing (service shop)

Dismantling (dismantling center, service shop)

Recycling (craft village for basis metals, plastic)

Burning, landfill (disposal of part/devices)

Storing, keep at home (user)

Exporting (exporter, illegal/legal)
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Disposal

Major manners:

Sell/give to next user

Sell to the collector or service shop

Keep at home

Open dumping/disposing with domestic waste (for small)
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Disposal
Quang, et.al., 2009



Collection

Conducted by:

Private collector and collection agent

Service shop

Sell agent (by program)

URENCO
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Disposal Collection by private collector

… and agent
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Domestic 

waste

Disposal

Collection Service shop
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Dismantling

Conducted to recover some basic materials (ferrous 

copper, aluminum, plastic, lead-free glass, part/device)

Conducted in some dismantling centers (Trang Minh, 

HP; Bui Dau, Phan Boi, HY; Te Lo, VP; Văn Môn, BN, 

v.v.) and the service shop

Under the control of private sector

Is considered as the major recycling activity of e-waste
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General flow of WEEE dismantling
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The common dismantling process of TV 
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• Back cover, PCB and a part of whole CRT are exported 

• Other small parts can be reused or disposed to landfill

• Rate of recycling is about 20% weight

• Valuable recycling 

material : ~ 0.3 - 0.5 kg/unit 

copper, < 1 kg steel and 

aluminum, front cover (vary)

• CRT is dumped or exported

Television (TV)
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Refrigerator

Type 80 liter 140 liter 200 liter

Weight (in kg)

The whole ~ 30 ~ 40 ~ 60

Compressor ~ 7 ~ 10 ~ 15

Case ~ 18 ~ 20 - 22 ~ 30 - 35 

Condenser ~ 2 ~ 3 ~ 4

Others ~ 3 ~ 5 ~ 6
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Refrigerator

• Valuable recycling material: steel:

10-15 kg/unit, copper: 1.5 - 2 kg,

aluminum < 1 kg

• Hard plastic > 10 kg can be

exported or disposed

• Other small parts can be reused or

dumped into landfill

• The recycling rate is about < 40 %

weight
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Washing machine

Part Total PCB Motor and 

pump

Drum and 

agitator

Case and 

hose

Wire

Weight (in kg) ~ 30 ~ 0.5 ~ 12 ~ 5 ~ 10 ~ 0.5
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Washing machine

• Valuable recycling material: steel: ~

10 kg/unit, copper: ~1 kg, aluminum

~ 0.5 - 1 kg

• Hard plastic ~ 10 kg can be

exported or disposed

• Other small parts can be reused or

dumped into landfill

• The recycling rate is about 30 %

weight
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Air conditioner

• Valuable recycling material:

steel: up to 20 kg/unit, copper:

~2 - 3 kg, aluminum < 1.5 kg

• Small amount of plastic can

be recycled

• The recycling rate is about

75 % weight
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Recycling

Conducted by the craft village (private sector) and some 

producers that used e-waste as the secondary material 

source

Conducted by informal and back-dated technology and 

equipment, which is effected to environment and public 

health, and produced low quality products

It is lacked of research and research development for e-

waste recycling

Out of number of the licensed companies for e-waste 

treatment, there are only 3 companies have the 

possessing e-waste treatment line 

Hanoi University of Science and Technology



Common process for treatment/recycling of WEEE
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Example (1): recycling process of WEEE

The common process for treat PCB and ribbon cable 



Common process for production of metal by-products from waste of PCB

Example (2): recycling process of WEEE

Acid leachingH2SO4

ReductionFe

Magnetic 

separation

Weight separation

Crushing

Combustion

Cu powder

Solution



Environmental impact to the public health

N.M. Tue et.al, 2010 
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Environmental impact

INEST, 2009 
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Lost of natural resources 

Nguồn: DOWA Eco-system Co. Ltd, 2006



Properties of Recycling system

Dismantling is major activities:

- Based on the private sector

- The use of backward technology and 

rudimentary equipment; 

- The employment of manual labor; 

- Only treat the ordinary material

The lack of proper environmental protection, which are 

considered as the cause of harmful effect on 

environment and public health. 

Separated with the science research
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The defined problems related to 
e-waste recycling

Environmental impact to the public health in the 

dismantling process, which is done manually without any 

prevention manner 

Lost of natural resources due to ineffective recycling 

process

Limit the development of environmental 

technology/industry. 

It is needed the proper recycling technology
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III. PROPER RECYCLING TECHNOLOGY 

Vietnam Nat. Project, Huynh et al., 2012-2014
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III. PROPER RECYCLING TECHNOLOGY 

Proper 

Recycling Technology 

for WEEE

CRTs

Recycling

Treatment of 

hazardous waste

Collection

SystemPre-treatment/

Dismantling

Bakelite 

Recycling

Protection of Secondary Contamination

Economical Consideration of Process

Development of Effective

Pretreatment Technology

Economical Consideration

of Process  

Hydrometallurgical

process Precious metals recovery

 Nonferrous metal Leaching &

recovery

 Harmful Element Removal

Economical Consideration of Process

Development of glass recycling

Technology

Environmental benefit

Consideration of Process  

Construction of Collecting System

Informatics of Discarding Step

Development of Bakelite

recycling Technology

Environmental benefit

Consideration of Process  

Vietnam Nat. Project, Huynh et al., 2012-2014
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Pre-treatment / Dismantling of TV

III. PROPER RECYCLING TECHNOLOGY 

Vietnam Nat. Project, Huynh et al., 2012-2014



Pre-treatment / Dismantling of PC

III. PROPER RECYCLING TECHNOLOGY 

Vietnam Nat. Project, Huynh et al., 2012-2014



CRTs monitor Fe removal

Neck and electro-gun 

Glass funnel Grinding

Glass panel 

Container

Fluorescent 

powder removal 
Grinding Container

Mixing materials Shaping Stable for 24h

Shape 

Dismantling
Stable for 28 

days

Light concrete 

material 

CRTs Recycling

Vietnam Nat. Project, Huynh et al., 2012-2014

III. PROPER RECYCLING TECHNOLOGY 



Hydrometallurgical process

III. PROPER RECYCLING TECHNOLOGY 

Cu

Pb, Sn
leaching

cutting, grinding

Cu 
leaching

Pb 

precipitatio

n

SnO2 

Precipitation 

PbCl2SnO2
Bakelite residue

Vietnam Nat. Project, Huynh et al., 2012-2014



Treatment process of hazardous waste

III. PROPER RECYCLING TECHNOLOGY 

Vietnam Nat. Project, Huynh et al., 2012-2014



Bakelite Recycling

III. PROPER RECYCLING TECHNOLOGY 

Bakelite 

Mechanical treatment, cleaning 

Mixing 

Shaping, pressing  

Recycled composite 

productions

Foundation Plastic



IV. CONCLUSION REMARKS

E-waste is rising as emerge issue in Vietnam, due to its 

increasing rate and environmental impacts, and the co-

benefits obtained from its treatment;

Dismantling is major activities: based on the private 

sector; the use of backward technology and rudimentary 

equipment; only treat the ordinary material; harmful 

effect on environment and public health.

Existing recycling process is ineffective, lost of natural 

resources;

It is needed to develop the proper recycling technology.
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