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I. Waste GenerationI. Waste Generation

Industrial WasteIndustrial Waste
• 2004 forecast: 3.2 million tons (0.5 million tons
hazardous) in 2010hazardous) in 2010
• 2008 report from 35/63 provinces: 7.5 million tons (0.7
million tons hazardous)million tons hazardous)
70% hazardous industrial waste arising from the Southern
Key Economic ZoneKey Economic Zone
HealthcareHealthcare wastewaste
•• 20042004 forecastforecast:: 7575 thousandthousand tonstons inin 20102010•• 20042004 forecastforecast:: 7575 thousandthousand tonstons inin 20102010
•• 20082008 reportreport fromfrom 3535//6363 provincesprovinces:: 11..7979 millionmillion tonstons



II. Legal Framework in Vietnam II. Legal Framework in Vietnam 
11 TheThe NationalNational StrategyStrategy onon EnvironmentalEnvironmental ProtectionProtection1.1. TheThe NationalNational StrategyStrategy onon EnvironmentalEnvironmental ProtectionProtection

((20032003)):: coveringcovering allall fieldsfields ofof environmentalenvironmental
protection,protection, includingincluding hazardoushazardous wasteswastes management,management,

li tili ti ff i t lli t ll f i dlf i dl t h l it h l iapplicationapplication ofof environmentallyenvironmentally friendlyfriendly technologiestechnologies
andand environmentalenvironmental pollutionpollution treatmenttreatment andand recoveryrecovery..

22 TheThe LawLaw onon EnvironmentalEnvironmental ProtectionProtection (amended(amended inin2.2. TheThe LawLaw onon EnvironmentalEnvironmental ProtectionProtection (amended(amended inin
20052005)) stipulatesstipulates thatthat::
-- HazardousHazardous wastewaste (HW)(HW) meanmean wasteswastes containingcontainingHazardousHazardous wastewaste (HW)(HW) meanmean wasteswastes containingcontaining
elementselements thatthat areare toxic,toxic, radioactive,radioactive, imflammable,imflammable,
explosive,explosive, abrasive,abrasive, contagious,contagious, poisonouspoisonous ofof otherother
h f lh f lharmfulharmful
-- TheThe MinistryMinistry ofof NaturalNatural ResourcesResources andand thethe
EnvironmentEnvironment isis responsibleresponsible forfor managementmanagement ofof HWHWEnvironmentEnvironment isis responsibleresponsible forfor managementmanagement ofof HWHW
-- TheThe MinistryMinistry ofof Construction,Construction, inin collaborationcollaboration withwith
thethe MinistryMinistry ofof NaturalNatural ResourcesResources andand Environment,Environment,thethe MinistryMinistry ofof NaturalNatural ResourcesResources andand Environment,Environment,
responsibleresponsible forfor technicaltechnical criteriacriteria andand guideguide ofof
designingdesigning HWHW landfilllandfill..



II. Legal Framework in VietnamII. Legal Framework in Vietnam

33 DD 8080//20062006/NĐ/NĐ CPCP l tl t llll tt ff thth33.. DecreeDecree 8080//20062006/NĐ/NĐ--CP,CP, regulatesregulates allall stagesstages ofof thethe
hazardoushazardous wasteswastes lifelife--cycle,cycle,..

44 CircularCircular NoNo 1212//20112011/TT/TT BTNMTBTNMT ofof MONREMONRE44.. CircularCircular NoNo 1212//20112011/TT/TT--BTNMTBTNMT ofof MONREMONRE..
-- GeneratorsGenerators ofof HWHW mustmust registerregister withwith provincialprovincial
DepartmentDepartment ofof NaturalNatural ResourcesResources andand EnvironmentEnvironmentDepartmentDepartment ofof NaturalNatural ResourcesResources andand EnvironmentEnvironment
(DONRE)(DONRE) andand mustmust transfertransfer wastewaste toto licensedlicensed
transporterstransporters andand treatmenttreatment facilityfacility operatorsoperators..
-- HWHW collectors,collectors, transporters,transporters, andand treatmenttreatment facilityfacility
operatorsoperators (including(including recyclers)recyclers) mustmust applyapply forfor
professionalprofessional licenselicenseprofessionalprofessional licenselicense..

••Within one province: license issued by DONREWithin one province: license issued by DONRE
••InterInter--provinces: license issued by MONREprovinces: license issued by MONRE••InterInter--provinces: license issued by MONREprovinces: license issued by MONRE

–– No transportation permit anymoreNo transportation permit anymore
–– Incinerator with capacity under of 100 kg/h notIncinerator with capacity under of 100 kg/h not–– Incinerator with capacity under of 100 kg/h not Incinerator with capacity under of 100 kg/h not 

allowedallowed



II. Legal Framework in VietnamII. Legal Framework in Vietnam
55.. VietnamVietnam NationalNational TechnicalTechnical RegulationRegulation onon HWHW thresholdsthresholds

QCVNQCVN 0707:: 20092009/BTNMT/BTNMT:: usedused toto identifyidentify whetherwhether aa
suspicioussuspicious wastewaste isis HazardousHazardous oror notnot (( specifiedspecified inin AnnexAnnex 88pp (( pp
ofof CircularCircular NoNo 1212//20112011/TT/TT--BTNMT)BTNMT)

66.. VietnamVietnam NationalNational TechnicalTechnical RegulationRegulation onon emissionemission ofof healthhealth
carecare solidsolid wastewaste incineratorsincinerators QCVNQCVN 0202:: 20082008/BTNMT/BTNMTcarecare solidsolid wastewaste incineratorsincinerators QCVNQCVN 0202:: 20082008/BTNMT/BTNMT

77.. VietnamVietnam NationalNational TechnicalTechnical RegulationRegulation onon emissionemission ofof
industrialindustrial wastewaste incineratorsincinerators QCVNQCVN 3030:: 20102010/BTNMT/BTNMT

88.. VietnamVietnam ConstructionConstruction StandardStandard onon hazardoushazardous solidsolid wastewaste
landfilllandfill designdesign TCXDVNTCXDVN 320320:: 20042004

99.. VietnamVietnam NationalNational StandardStandard onon HWHW warningwarning signssigns TCVNTCVN99.. VietnamVietnam NationalNational StandardStandard onon HWHW warningwarning signssigns TCVNTCVN
67076707:: 20092009

1010.. LegalLegal documentsdocuments areare beingbeing developeddeveloped::
i ii i ii ii i ii i ii-- TheThe DecisionDecision toto bebe issuedissued byby thethe PrimePrime MinisterMinister whichwhich

requiresrequires thethe manufacturersmanufacturers andand importersimporters ofof ElectricalElectrical andand
ElectronicElectronic EquipmentEquipment toto havehave responsibilityresponsibility onon collectioncollection ofof
theirtheir productsproducts whenwhen theythey becomebecome ee--wastewaste..
-- NationalNational TechnicalTechnical RegulationRegulation onon coco--processingprocessing ofof HWHW inin
cementcement kilnkiln:: toto bebe issuedissued inin DecemberDecember 20112011..



III. Situation of HW management in VietnamIII. Situation of HW management in Vietnam

9696 companiescompanies ofof HWHW transporttransport andand treatmenttreatment areare-- 9696 companiescompanies ofof HWHW transporttransport andand treatmenttreatment areare
licensedlicensed byby VEAVEA ((4444 combinedcombined companies,companies, 4949
transportationtransportation companies,companies, andand 33 treatmenttreatment facilities)facilities)..

-- As of August 2011, treatment capacity of facilities that are As of August 2011, treatment capacity of facilities that are 
granted by VEA is 960 thousands ton/year Real volume ofgranted by VEA is 960 thousands ton/year Real volume ofgranted by VEA is 960 thousands ton/year. Real volume of granted by VEA is 960 thousands ton/year. Real volume of 
waste treated by those facilities is 130 thousand ton/year. waste treated by those facilities is 130 thousand ton/year. 
Capacity is not enough for waste generated due to:Capacity is not enough for waste generated due to:p y g gp y g g

-- Capacity of some kinds of waste is over the need, such Capacity of some kinds of waste is over the need, such 
as waste oil lead batteriesas waste oil lead batteriesas  waste oil, lead batteries, …as  waste oil, lead batteries, …

-- Treatment capacity of some kind of waste such as POP, Treatment capacity of some kind of waste such as POP, 
PCB is not low.PCB is not low.

-- Some facilities has high capacity but do not have Some facilities has high capacity but do not have So e ac t es as g capac ty but do ot a eSo e ac t es as g capac ty but do ot a e
enough waste to treat due to price offers..   enough waste to treat due to price offers..   



IV. HW treatment technologies in VietnamIV. HW treatment technologies in Vietnamgg

TTTT TechnologyTechnology
Number of Number of 

appliedapplied
Number of Number of 

systemssystems C itC itTTTT TechnologyTechnology applied applied 
companies companies 

systemssystems CapacityCapacity

11 Incineration(static incinerator Incineration(static incinerator 
i h b i h b )i h b i h b )

2121 2626 5050 -- 2000 kg/h2000 kg/hwith two combustion chambers)with two combustion chambers) 50 50 2000 kg/h2000 kg/h

22 CoCo--processing in the cement kilnprocessing in the cement kiln 22 22 30 tons/h30 tons/h

33 LandfillLandfill 22 33 15 000 m315 000 m333 LandfillLandfill 22 33 15.000 m315.000 m3

44 SolidificationSolidification 1717 1717 1 1 -- 5 m3/h5 m3/h

55 Waste oil recyclingWaste oil recycling 1313 1414 33--5 tons/day5 tons/dayy gy g 33 5 tons/day5 tons/day

66 Waste fluorescent tube treatmentWaste fluorescent tube treatment 88 88 0,2 tons/day0,2 tons/day

77 EE--waste treatmentwaste treatment 44 44 0,3 0,3 -- 5 tons/day5 tons/dayyy

88 Lead batterries reclamationLead batterries reclamation 66 66 0,5 0,5 -- 200 tons/day200 tons/day



IV. HW treatment technologies in VietnamIV. HW treatment technologies in Vietnam
1 Static incinerator with two combustion chambers1. Static incinerator with two combustion chambers

Characteristics: The primary combustion chamber (400-800ooC),
the secondary combustion chamber (1100-1300ooC) Somethe secondary combustion chamber (1100 1300 C). Some
incinerator have an additional combustion chamber after the
secondary combustion chamber. The incinerators are equipped
with exhaust gas treatment system and heat exchanger
Advantages: Simple technology, available, reasonable
investment cost, easy to operate, treatment many types of HW
Disadvantages: Burning in batches so the economic efficiency is

t hi h d ti t t t d h td thnot high, need more time at startup and shutdown the
incinerator, process control is manual, difficult to burn sludge
and POPsand POPs
Solution: Remove ashes. slag during combustion to prolong the
operation time, install continuously automatic monitoringoperation time, install continuously automatic monitoring
system, enhance the automatic waste feeding system and
control system



Combustion chambers



Controlling box and cooling systemControlling box and cooling system



Stack and gas treatment equpment



IV. HW treatment technologies in VietnamIV. HW treatment technologies in Vietnam
2 Co-processing in the cement kiln2. Co processing in the cement kiln

Characteristics: Destruction temperature is over 1300ooC.
Cylindrical furnace rotates around an axis The rate of wasteCylindrical furnace rotates around an axis. The rate of waste
loading is about 30 tons/h. Exhaust gas treatment system
includes cyclone (crude dust filtering) electrostaticincludes cyclone (crude dust filtering), electrostatic
precipitator/cloth bag (small sized dust filtering), then use
the method of alkali absorptionthe method of alkali absorption.
Advantages: High capacity and destruction efficiency,

f HW h PCBtreatment many types of HW such as PCB
Disadvantages: Capacity of HW treatment depends on the
production of cement and the rate of loading. The waste
feeding is quite complicated.
Solution: Equip with loading system for each group of HW
and control the waste loading



Cement kiln and waste feeding system of Holcim 
Company

IV. HW treatment technologies in VietnamIV. HW treatment technologies in Vietnam



IV. HW treatment technologies in VietnamIV. HW treatment technologies in Vietnam
3 Landfill3. Landfill

Characteristics: Landfill is designed based on TCXDVNTCXDVN
320320:: 20042004 (hazardoushazardous solidsolid wastewaste landfilllandfill design)design) andand320320:: 20042004 (hazardoushazardous solidsolid wastewaste landfilllandfill design)design) andand
LandfillLandfill TTechnical Guidance issued by Decision No
60/2002/QD-BKHCNMT on 7th, August 2002 of the
Minister of Science, Technology and Environment.
Advantages: Isolate HW which is not capable of
treatment with other technologies, high capacity, can
be dug up for treatment if having appropriate
technology in the futuretechnology in the future
Disadvantages: Large areas, waste can not be treated
thoroughly; need long-term monitoring after closingthoroughly; need long term monitoring after closing
the landfill, ensure the strict conditions of area,
distance to residential areas
Solution: Need revising and editing the current
technical standards relating to the actual conditions



HW landfill of URENCO



IV. HW treatment technologies in VietnamIV. HW treatment technologies in Vietnam
4. Solidification (concretion)( )

Characteristics: Cement additive is used for solidification of
inorganic HW such as incinerator ashes, slags from metal
refining Two types of solidification technology: forcedrefining. Two types of solidification technology: forced
compression and normal solidification (poured concrete).
Advantages: Simple technology, available, easy toAdvantages: Simple technology, available, easy to
operate; economic efficiency (can make production of
construction materials)
Disadvantages: Safe treatment of for inorganic HW onlyDisadvantages: Safe treatment of for inorganic HW only ,
need spaces to store the solidified material
Solution: Control the type of HW which need to beSolution: Control the type of HW which need to be
solidified (ensuring to be inorganic), monitor the output
product to ensure that it do not exceed the HW
thresholdsthresholds QCVNQCVN 0707:: 20092009/BTNMT/BTNMT use all of the outputthresholdsthresholds QCVNQCVN 0707:: 20092009/BTNMT/BTNMT, use all of the output
product to avoid making an another mass of solid waste
should be controlled.



Diff t lidifi ti i tDiff t lidifi ti i tDifferent solidification equipmentsDifferent solidification equipments



IV. HW treatment technologies in VietnamIV. HW treatment technologies in Vietnam
5 Waste oil recycling5. Waste oil recycling

Characteristics: Different technologies
- Oil distillation (fractional distillation and simple distillation),( p )
- Oil water separation by mechanical method (centrifugation) 
and heat. Fractional distillation used commonly.  
Advantages:Advantages:
- Simple distillation technology: Simple equipment, easy to
manufacture, install and operate, low investment
- Fractional distillation technology: good quality of recycled
oil, saving resources, thorough treatment of waste oil.
Disadvantages:Disadvantages:
- Simple distillation technology: Product quality not high
- Fractional distillation technology: High investment cost,Fractional distillation technology: High investment cost,
complex operation
Solution: Simple distillation technology need to be installed
additional temperature control system ensuring temperatureadditional temperature control system, ensuring temperature
control, minimizing the risk of fire/explosion.



Fractional distillation system of waste 
il lioil recycling



Cooling equipment of simple distillation Cooling equipment of simple distillation 
systemsystemsystemsystem



IV. HW treatment technologies in VietnamIV. HW treatment technologies in Vietnam
6. Waste fluorescent tube treatment

Characteristics: Treatment system consists of grindingCharacteristics: Treatment system consists of grinding
device, cloth bag filter (fluorescent powder recovering),
device of mercury vapor absorbability and exhaust fandevice of mercury vapor absorbability and exhaust fan
Advantages: Reasonable investment cost, easy to operate.
Fl t d d l b d t i l iFluorescent powder and glass can be used as raw material in
cement production or recycle clean glass
Disadvantages: Absorption of mercury vapor in the tube
will create new waste (mercury salt) and need to be treated
Solution: Desorption of the saturated absorbent to recover
mercury and reuse the absorbent



System of Waste fluorescent tube treatment 



IV. HW treatment technologies in VietnamIV. HW treatment technologies in Vietnam

7. E-Waste treatment
Characteristics: Combine manual demolition (separating
each type of electronic components) and mechanization.yp p )
Depending on the type of components will have the
corresponding treatment technologies such as grinding,p g g g g,
sorting machine, ... )
Advantages: Recovery of metals like gold tin copperAdvantages: Recovery of metals like gold, tin, copper,
aluminum, ... simple technology, easy to operate
Disadvantages: Low economic efficiency (manualDisadvantages: Low economic efficiency (manual
demolition), affect the health of workers due to contact
with wastewith waste
Solution: Mechanize all stages of process.



E-waste treatment system



IV. HW treatment technologies in VietnamIV. HW treatment technologies in Vietnam
8. Lead batterries reclamation

Characteristics: Battery with acidic solution is put
into the mill and add base (soda) to neutralize.
Then the mixture is taken to separate system toThen the mixture is taken to separate system to
separate lead and plastic
Advantages: Easy operation high economicAdvantages: Easy operation, high economic
efficiency, save resources
Disadvantages: The process of battery dismantlingDisadvantages: The process of battery dismantling
generates acid vapor and emissions from lead
refining can cause environmental pollution

l ll h f dSolution: install the treatment system of acid vapor
and gases from the lead refining, and auto
environmental monitoring equipment for exhaustenvironmental monitoring equipment for exhaust
gas treatment system



System of Lead batterries reclamation



V. ConclusionV. Conclusion
Waste generated increasing rapidly;
Some licensed transporters still discard HW toSome licensed transporters still discard HW to
environment without treatment. MONRE stop issuing
licenses to transporters hopefully will improve the
situation;situation;
The current technologies in Vietnam are not really
advanced and at moderate size:advanced and at moderate size:

Not meet the demand of HW treatment in Vietnam.
Do not focus on treatment efficiency, but only to meety, y
customer demand.

Lack of appropriate treatment technology and lack of
regulation and guidance on treatment and recyclingregulation and guidance on treatment and recycling
technologies (including national technical regulations)


