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•

 

Long-range atmospheric 
transport

•

 

Persistence in the environment
•

 

Bio-accumulation
•

 

Significant negative effects on 
human health and environment

A chemical of global concern



Mercury aquatic cycle
courtesy U

niversity A
berdeen-TE

S
LA



Mercury trade flows

the EU as a ‘supplier’

•

 

Redundant mercury from mercury cell processes
•

 

Internal reuse and export to ???
•

 

Export ban



Intentional uses/demands

Global mercury demand by use, 2005 (metric tonnes)

Small-
scale/artisanal 

gold mining
[800-1100]

Vinyl chloride 
monomer 
production
[600-800]

Chlor-alkali 
production
[550-750]

Batteries
[300-600]

Dental use
[240-300]

Other*
[20-60]

Lighting
[100-150]

Electrical and 
electronic
[100-250]

Measuring and 
control

[120-250]
  * Laboratory, pharmaceutical, cosmetic,
    cultural/traditional uses, etc.

TOTAL
3,000 - 3,900 
metric tonnes

P. Maxson, "Mercury flows and safe storage of surplus mercury,” for the Environment 
Directorate, European Commission, August 2006 (with data ranges).  See  
http://ec.europa.eu/environment/chemicals/mercury/pdf/hg_flows_safe_storage.pdf

Driving moves towards mercury-free 
alternatives for products …

… and 
processes



Two complementary activities

http://www.unep.org/hazardoussubstances/Mercury/tabid/434/Default.aspx

President: Fernando Lugris

http://www.unep.org/hazardoussubstances/Mercury/tabid/434/Default.aspx


Scope of the chemical MEAs
 

and agreements

SAICM:
Strategic Approach
To Chemicals
Management

Rotterdam 
Convention: 

Prior 
informed 
consent

Basel Convention:
Control of

 
Transboundary

 

Movements 
of Hazardous Wastes 

and their Disposal

‘life cycle’
 

of chemicals

Chemical 
‘coverage’

Specific 
Halogenated 
Compounds

Other 
chemicals 
of concern

Trade Waste and disposalProduction Use

Stockholm Convention: 
Persistent Organic Pollutants

Mercury (Minamata Convention)



The treaty negotiation process

5 x Intergovernmental Negotiating 
Committee meetings:

2009 2010 2011 2012 2013

INC1 
Stockholm INC2 

Japan INC3

 
Africa INC4 

Uruguay INC5

Diplomatic 
Conference, 
Japan, 2013

UNEP GC 
decision

OEWG
Bangkok

2009-20132001-2008 2014-2017? 2018 onwards

Entry into 
force?

2 x OEWGs

Global mercury

 

assessments

 

for GC

GC = Governing Council
OEWG = Open-ended working group



Managing waste streams

An Open Mercury Cell Chlor Alkali Plant
Source: Centre for Science and the Environment, 
New Delhi, “Down to Earth”

Developing and practising 
environmentally sound 
management for:

elemental mercury

mercury containing waste

Promoting viable storage and waste management 
options - including stabilization



Unintentional releases

Tackling emissions to air 
from key sectors and 
managing resulting 
residues and wastes

45%

25%

20%

Year 2005 emissions by Sector

 (approx. 1,930 t per year)



Global Mercury Partnership

http://www.unep.org/hazardoussubstances/Mercury/GlobalMercuryPartnership/tabid/1253/Default.aspx

Voluntary arrangements and complementary to negotiations for Minamata

 

Convention

http://www.unep.org/hazardoussubstances/Mercury/GlobalMercuryPartnership/tabid/1253/Default.aspx


Presently 7 Partnership Areas

1.
 

Artisanal/small-scale gold mining
2.

 
Coal combustion 

3.
 

Chlor-alkali sector
4.

 
Air transport and fate research

5.
 

Reduction in products 
6.

 
Waste management

7.
 

Supply and storage

Other possible areas:
 -

 
cement production

 -
 

non-ferrous metals mining



Toolkit for release inventories



Mercury
 

waste
 

management partnership

Five countries:

BKF, KHM, CHL, PAK, PHL

Develop national (waste) 
management plans

Comment on Draft technical 
guidelines on mercury waste 
(SBC)

Analytical services through 
an accredited laboratory 
(Tesla, Aberdeen University) 
was offered

http://www.unep.org/hazardoussubstances/Mercury/InterimActivities/Partnerships/WasteMa 
nagement/WasteManagementProject/tabid/3538/language/en-US/Default.aspx

http://www.unep.org/hazardoussubstances/Mercury/InterimActivities/Partnerships/WasteManagement/WasteManagementProject/tabid/3538/language/en-US/Default.aspx
http://www.unep.org/hazardoussubstances/Mercury/InterimActivities/Partnerships/WasteManagement/WasteManagementProject/tabid/3538/language/en-US/Default.aspx


Mercury analysis

Cold Vapour

 

Atomic 
Fluorescence Spectrometry 
(CV-AFS) 

Sn2+

 

+ Hg2+

 

→ Sn4+

 

+ Hgo



Matrices submitted and results



National Reports -
 

Tailings



SBC Technical Guidelines

Permanent Storage of Wastes containing or contaminated with mercury
Wastes containing or contaminated with mercury (including elemental mercury 
after stabilization or solidifcation, if appropriate after a solidification or 
stabilization, meeting the acceptance criteria for permanent storage can be 
permanently stored in special containers at designated areas, such as an 
underground storage facility.

http://www.basel.int/techmatters/mercury/guidelines/2010-12-01.doc

http://www.basel.int/techmatters/mercury/guidelines/2010-12-01.doc


Hg recovery from municipal waste
Hg waste

Hg lamps

Hg batteries

Liquid Hg products

Crush or cut of lumps
Separation of each parts

Separation of only Hg batteries
Removal of any impurities

Extraction of precipitation/
Liquid and solid separation

Pretreatment Roasting process Refinement

Condenser/
distilla tion

Distillation

Rotary kiln
Multiple hearth process

Recyclable components

Reusable components

Residues

Recycle

Reuse

Residues

Hg

Stabilization/
solidification

Final disposal

Air separation of mercury-
phosphor powder and tubes

Vacuum-sealed roasting 
process

Other Hg waste (ash, slag, etc)

Sewage sludge Dewatering

Pr
e-
th
er
m
al
 

pr
oc
es
s

SBC Technical guidelines, 6th version 

Wastes consisting of 
elemental mercury should 
be solidified or stabilized 
before disposing of in 
such facilities. 



Chloralkali
 

partnership

www.unep.org/hazardoussubstances/Mercury/InterimActivities/Partnerships/Chloralkali ...

World Chlorine Council (WCC) is 
a partner since April 2009

http://www.unep.org/hazardoussubstances/Mercury/InterimActivities/Partnerships/Chloralkali


Partnership objectives and indicators

The objective of this partnership area is to minimize 
significantly and, where feasible, eliminate global 
mercury releases to air, water and land that may occur 
from chlor-alkali production facilities
Indicators
–

 

Percent reduction in mercury use per metric ton of chlorine 
production

–

 

Percent reduction in Hg emissions per metric ton of Cl

 

production
–

 

Percent reduction in mercury use by the chlor-alkali industry, 
–

 

Percent reduction in Hg emissions and use by the chlor-alkali 
industry, 

–

 

Number of chlor-alkali units with mercury-cell technology 
decommissioned.



Partnership reports
Database of global mercury cell chlorine capacity finds:
–

 

100 facilities in 44 nations have mercury cell chlorine capacity. 
–

 

Between 2005 and 2010, global capacity declined by 28 %. 
–

 

6.5 mio

 

t p.a. remain worldwide, 2005 had 9 mio

 

t p.a.
–

 

35 facilities in 13 countries have eliminated 2.6 mio

 

t p.a. of 
mercury cell chlorine capacity since 2005.

–

 

20 facilities in 10 countries have announced to eliminate a total 
of 1.9 million tons per year of mercury cell chlorine capacity in 
the next five years

WCC report on mercury consumption and emissions
–

 

Hg emissions declined from 23.3 t p.a. in 2002 to 6.4 t p.a. in 
2009 (7.4 t for 2008, 8.6 t for 2007)

–

 

The number of MCCA plants dropped to 58 in 2009 
(85 in 2002, 70 in 2007, 60 in 2008).





Consultation on waste and storage

Some funding available 
from government of Norway
Meeting in Geneva, 23 Sep 
2010
Linking UNEP projects on 
mercury waste and storage
Three pilot projects 
proposed (handyness)
–

 

Toolbox on awareness raising 
in households

–

 

Health care sector (video)
–

 

Chloralkali

 

BEP application



Pakistan hair samples

Location n Mean Range

mg / kg

Chlor

 

alkali plant with active amalgam 
technology

23 177 3.3-9,340

Hair samples from people working at chlor

 alkali plant at which amalgam was phased 
out

9 2.30 1.7-20.2

Hair samples from workers in dental clinics 22 2.26 0.45-4.86

Hair samples from control group 18 0.39 0.05-4.73



Cooperation of many partners

United Nations Environment Programme (UNEP) 
–

 
through Global Mercury Partnership

World Chlorine Council (WCC)
–

 
International Council of Chemical Associations (ICCA)

–
 

Chlorosur
Government of Uruguay
–

 
through DINAMA and LATU with Ministry of Industry, 
Ministry of Foreign Affairs

Efice S.A.



Implementation of guidance document in 
the chlor-alkali sector (1)

Starting point:  WCC guidance documents on how to handle metallic mercury 
Objectives

–

 

Check applicability and improve if relevant these existing guidelines 
Process – Plan: identify country, plant, consultant
Check:

–

 

if company is aware of WCC guidelines, what they use, translation necessary? 
–

 

Check flow of mercury –

 

where would metallic mercury come from within the plant 
and would need to be handled safely through the process 

–

 

Check interim/temporary storage on site facilities / spills handling? 
Implementation on site with the expert of the guidelines

–

 

Is the company implementing some guidelines already? Are they the same? If not 
what are the differences? 

–

 

Are things missing from guidelines? how can these be improved?
–

 

Are they useful to the company? 
–

 

What are the gaps in storage? handling? 
Meeting with relevant authorities and industry and stakeholders for wider 
awareness raising



Courtesy: WCC

http://www.eurochlor.org/animations/mercury-cell.asp


Publications/guidelines for facilities
1.

 

Determination of Mercury in Gasses
2.

 

Determination of Mercury in Liquids
3.

 

Determination of the total weight of mercury in the electrolysis

 

cells by 
radiosotopes

4.

 

Determination of Mercury and Creatinine

 

in Urine
5.

 

Decommissioning of Mercury Chlor-Alkali Plants
6.

 

Guidelines for the measurement of air flow and mercury in cellroom

 
ventilation

7.

 

Code of practice mercury housekeeping
8.

 

Guidelines for making a mercury balance in a chlorine plant
9.

 

Guideline for the minimisation

 

of mercury emissions and wastes from 
mercury chloralkali

 

plants
10.Management of mercury contaminated sites
11.Guideline for preparing an audit of the mercury balance in a chlorine plant
12.Guidelines for the preparation for permanent storage of metallic

 

mercury 
above ground or in underground mines



Chlorine Institute Publications

Guidelines for Conducting a Mercury Balance
Guidelines for Mercury Cell Chlor-Alkali Plants 
Emission Control - Practices and Techniques
Guidelines for Technologies to Reduce Mercury in 
Sodium Hydroxide
Guidelines for the Optimization of Mercury Treatment -
Ed 1 - Final Dec 2003
Pamphlet 125 - Medical Surveillance and Hygiene 
Monitoring Practices - Mercury – Ed4 - (JAN 2004)
Country Initiatives on chlor alkali technology 
changeover: Sao Paolo, Brazil



Pilot project (2)

Potential benefits
–

 
Applicability of guidelines validated and improved

–
 

Plant assisted to apply safe handling 
–

 
Transparency provided for government, public etc

–
 

Potential reduction on mercury emissions from 
handling/storage 

–
 

Increased awareness
Applications for consideration (at the meeting)
–

 
Uruguay (WCC member)

–
 

Pakistan (non-member) 



WCC cooperation agreement

“Negotiated” between WCC (Arseen Seys) and UNEP 
(HF) at end 2010/early 2011
WCC to provide expertise
UNEP signed agreement with DINAMA through LATU 
for local arrangements
UNEP to sign agreement with MoU Pakistan for 
arrangements on site visits
UNEP to pay for travel/daily allowance for WCC expert 
and UNEP staff
Uruguay site visit: 4-8 April 2011
Pakistan: Visit to Germany (2-5 May 2011) followed by 
site visit in PAK (June 2011)



Activities undertaken

Formal endorsement by company received Nov 2010
UNEP agreement with DINAMA/LATU on 25 Feb 2011
Objectives:
–

 

Assess and communicate application of industry guidelines on 
best practices with respect to use and handling of mercury.

Outputs
–

 

Report of compliance visit at the chloralkali

 

plant, signed by 
industry and experts;

–

 

Government of Uruguay and relevant stakeholders aware on 
best practices on mercury handling in the chloralkali

 

industry; 
–

 

Contribution by the Government of Uruguay to the 
intergovernmental negotiations on a legally binding instrument 
on mercury



Endorsement Uruguay –
 

Nov 2010



Outline of plan for Efice
Monday, 4 April 2011
–

 

Morning:  UNEP-WCC (Consultant and Chlorosur

 

Director)
–

 

Afternoon:  UNEP-WCC-DINAMA: At Efice

 

headquarters to learn to 
know the structure of the company and agree plan

Tuesday, 5 April 2011
–

 

Site visit at plant
–

 

Interviews with managers, verification of records, documents
Wednesday, 6 April 2011
–

 

Continue Wednesday activities
–

 

Evening: Debriefing at plant
Thursday, 7 April 2011
–

 

Mercury workshop Montevideo
Friday, 8 April 2011
–

 

Debriefing at Efice

 

Headquarters (UNEP-WCC-DINAMA)
⇒ Serve as a model for other plants and sectors



Objectives -
 

Outcomes
Cooperation between private sector and government or 
Industrial NGO and Intergovernmental organization 
(ICCA/WCC and UNEP)
Contribution to international negotiation process (policy 
and content, e.g., development of guidelines, BAT)
Agreed inspection protocol for chloralkali sector to be 
used in other countries (and transfer to other 
industries?)
Better understanding of industrial processes and 
operations

⇒Demonstrated process of transparency and openness 
between stakeholders to improve mutual understanding 
and communication.



Outputs for UNEP

Agreements successfully implemented
(deadline: 30 June 2011)
Report on site-visit to Efice plant and national 
cooperation
Assessment report published
Checklist and protocols for replication 
elsewhere



Thank you
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