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ON MERCURY
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Proposal by the European Union to amend part | of Annex A to the Minamata Convention on mercury
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The European Union proposes to add the following clauses to part I of Annex A:

FreREE = R AR O EH O R
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Mercury containing products Time when the production, import

or export of prohibited products
begins (elimination date)
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zinc silver oxide button battery with mercury content less than
2% and mercury content less than 2% zinc air button battery
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Halogen phosphate phosphor straight tube fluorescent lamp 2023
for general lighting purposes
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Strain gauge used in plethysmograph; tensiometer
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Melt pressure sensor, transmitter and sensor; Mercury 2023 4
vacuum pump
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Polyurethane, including cans for using polyurethane
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The amendment proposal on polyurethane in this table is a supplement to the proposal to add the clause
“production of polyurethane using mercury containing catalyst” in part I of Annex B. The proposed new clause
in part I of Annex B will not prohibit the import of polyurethane cans containing mercury.
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Proposal by the European Union to amend part | of Annex B to the Minamata Convention on mercury
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The European Union proposes to add the following entry to part I of Annex B:
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Production process using mercury or mercury compounds elimination date
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Polyurethane production using mercury containing catalysts

2023 &




Further explanatory note from the European Union regarding the proposed

amendments BRI EEER X FHIBUB IE R 3 — 25 @ RR 1 B

TECHNICAL, ECONOMIC AND ENVIRONMENTAL INFORMATION IN ACCORDANCE WITH ARTICLES4(7) AND 5(9)
TO THE CONVENTION #R4E (AZ1) 4 (7) 4MES5 (9) FRMMEA. LFAKERER

SUBMISSION FROM THE EU ON MERCURY-ADDED PRODUCTS AND MANUFACTURING PROCESSESUSING
MERCURY OF MERCURY COMPOUNDS Rt ¥ $42 It ¢ T4 FH R B 7Rk Ab A W HH (PR TR N 7= i Al il i T 20 30 pF

Production of polyurethane & g4
Summary Overview Hfi®

Polyurethane is a polymer comprised of a series of organic units, which are linked by urethane (ChemEurope,
2019). Polyurethane is available in a number of forms and densities, and is used in bedding, thermal insulation
and in floorings (ibid). However, the primary use of mercury catalysts is in the production of polyurethane
coatings, adhesives, sealants and elastomers (referred to as CASE applications). According to a major
catalyst supplier, elastomers comprise approximately 90% of the mercury catalyst market (Norwegian Climate
and Policy Agency, 2010).
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Mercury catalysts are used for the manufacture of a number of polyurethane elastomers. In particular, mercury
is used in the production of polyurethane elastomers that are cast into complex shapes, or sprayed onto a
surface as insulation (i.e. corrosion protection). It is estimated that polyurethane elastomer castings and
coatings comprise at least 90% of the total applications of polyurethane elastomers (COWI, 2008).
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Under Annex B Part Il of the Minamata Convention, a series of measures are outlined, to reduce the use of
mercury catalysts and conduct research into the use of mercury-free alternatives. However, there is no
prohibition of the use of mercury-containing catalysts in polyurethane production.
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It is estimated that globally, mercury catalysts account for less than 5% of polyurethane production and that
in 2008, 300-350 tonnes of mercury catalyst were used in the global production of polyurethane elastomers
(COWI, 2008).

PfhTh, RIRVEHE N, ARMENFIZE IR ZARE L T & E A 25%, 20084F, A EREREERH AL PR T
300-350M 7 {4677 (COWI, 2008) -

Bismuth and zinc carboxylates, and tertiary amines, are technically an economically viable alternatives to the
use of mercury catalysts, which are already in use internationally. However, both of these alternatives require
additional adjustments, to ensure that they reflect the characteristics of mercury. Relative to mercury, these
alternatives have limited impact on health and the environment.
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Use of mercury compounds in the production of polyurethane is completely prohibited within the EU since 1
January 2018.
H2018F 1 H1H k2, KR seazt b7 Rl A = R &4



Technical Description # AR i3

In the formation of polyurethane, mercury catalysts are used in the reaction between a polyol and an
isocyanate component. During the reaction, mercury catalysts enable a long induction period, followed by a
rapid reaction for curing the product. The catalyst tends to be present in the polyol component. The mercury
catalyst is integrated into the polymer and remains present in the final polyurethane product (Norwegian
Climate and Policy Agency, 2010).
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Organic mercury compounds provide the desired characteristics of catalysts for the majority of polyurethane
applications. Mercury catalysts offer an initial induction period (pot life) where the reaction between
polyurethane and the catalyst is slow or does not occur. This enables sufficient time for the mixture to be cast,
following the addition of the catalyst. This provides the manufacturer with greater oversight of the polyurethane
application (ibid).
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Secondly, mercury catalysts engender a rapid reaction following the initial induction period, which enables
the product to reach its final form and adopt the desired properties in relation to shape, density and
malleability. In addition to allowing the product to take on its desired characteristics, the rapid reaction enables
the production process to occur in a timely manner (COWI, 2008).

HR, RMEFIERIIE S HE S EPOE RN, ™ ik Bl &I, IR, B BRI Jet J5 1 B A
Prifa KIPERE . BR AL i BB TR PR AL, BRod e S BE A A 7 1 A2 S 3k 4T (COWIL, 2008) .
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Range of mercury content/consumption per unit product 540772 K-S 2N FEETEE

The mercury catalyst is typically added to the polyurethane systems at concentration levels of 0.2 % — 1 %.
However, this depends on the specifications of the end product and the other components present (Norwegian
Climate and Policy Agency, 2010).
FRAME A7 5 LLO.2%—1% HIVKR FE KA N 2 R B R Geh o R, TX R T e 2877 b ORI R JHL A 25 63 F) 4
e (RS FIECGR R, 201048)

Availability of non-mercury alternatives £k &% & f 7] 544

Main alternatives: bismuth and zinc carboxylates, tertiary amines, organotin compounds
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According to the European trade association for producers of diisocyanates and polyols (ISOPA) and the
European Aliphatic Isocyanates Producers Association (ALIPA), using the polyurethane systems currently in
place with a non-mercury catalyst does not enable the same level of performance as using these systems
with mercury catalysts. Therefore, designing alternative polyurethane systems, which use alternative polyol

or isocyanate components, with a non-mercury catalyst is preferable (ISOPA, 2009).
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S BIREEZH 73 1) B A IR AR R G TG R AL RIFE IS, &SN (ISOPA, 2009) .

There is also the potential for the development of systems based on other polymers to replace mercury
polyurethane systems. However, due to the wide range of applications required, finding suitable polymers is
expected to be a complex task (Norwegian Climate and Policy Agency, 2010).

BeAh, IERTREIT R I T HAB R SR R, DIBHORRABA R R, BT ZRNHFRR, FHEREER
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In contrast, non-mercury catalysts are available for the majority of applications, and are used as catalysts in
over 95% of polyurethane elastomer applications (ChemEurope, 2019). Several non-mercury catalysts with
distinct properties have been developed for polyurethane elastomers, as a ‘one-size-fits-all’ approach is not
applicable in the case of replacing mercury catalysts for multiple applications (Norwegian Climate and Policy
Agency, 2010).

2N, TERMEAFIAT T RZHNH, A5 I 95% 1) 5 & g 44 8. B e FHAE (4655 (ChemeEurope,
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Bismuth and zinc carboxylates have been used as alternatives to mercury catalysts since the 1980s. Bismuth
and zirconium systems are also available on the market as mercury catalyst alternatives. In addition, tertiary
amines and organotin compounds have also been used as substitutes to mercury catalysts in a range of
applications (ibid).

H 20t 2280 AN LI, FRER AR R B — ELA FHAE AR MEAL AR A B AR Nh o B AN B, 2R Gt th ) F AR i fRE A 77 10 4K
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Technical feasibility of mercury-free alternatives LR XM KT AR 4714

Bismuth and zinc carboxylates have been adopted for many decades, and are designed to replace the use of
mercury, lead and tin catalysts. These catalysts have displayed commercial success, despite their
shortcomings relative to mercury (ChemEurope, 2019). For example, bismuth compounds require
manufacturers to make adjustments to account for the differing reactivity of bismuth relative to mercury. In
addition, bismuth compounds result in greater viscosity relative to mercury, as the reaction occurs. This
produces polymers with different consistencies, relative to the polymers which a mercury catalyst produces.
However, the use of a bismuth neodecanoate and zinc neodecanoate mixture enables users to adjust the
concentration of the two metals, and hence adjust the behaviour of the gel (Norwegian Climate and Policy
Agency, 2010).

BAFEER IR L AR 7L, st RBURR . BRI A o R X S i 4 77 5 R A LA AE
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Bismuth and zirconium systems are also used as mercury catalysts for the production of polyurethane
elastomers. However, their sensitivity to moisture renders it difficult for these systems to act as catalysts in
the presence of water.
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Organotin compounds are not considered direct replacements for mercury catalysts, although they have been
used to replace mercury in some applications. For example, organotin compounds are used in polyurethane
systems to produce foams, coatings, adhesive and elastomers. However, these compounds cannot replace
the use of mercury in all applications (ibid).

AV B VAN R BB AN, A BRI LN ] o SR Bk . a0, AL
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Tertiary amines have also been used as catalysts, producing a long pot life, followed by rapid reaction rate, two
characteristics necessary for a suitable alternative to mercury catalysts. These can be used in adhesive, sealant
and elastomer applications. However, the water content of polyurethane systems needs to be controlled, to
ensure that foaming issues do not occur (ibid). The aforementioned catalysts are all currently available on the

market.
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Economic feasibility of non-mercury alternatives LR 4% 5 K2 5Fa] 474

The cost of mercury-free catalysts is expected to be comparable with the cost of mercury catalysts. The cost
of mercury catalysts has increased, and therefore, the price of alternatives is not expected to be a barrier
(COWI, 2008). Broader research and development is expected to engender higher costs, as sourcing
substitutes for a relatively simple polyurethane system is expected to require two months of research from
one researcher (equivalent to €10,000 - €15,000). However, it is not expected that additional machinery costs
will be incurred, as the same machinery can be used for both mercury and non-mercury systems (Norwegian
Climate and Policy Agency, 2010).
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Only non-mercury alternatives are used for manufacturing of polyurethane in the EU.
TEWCER,  RATooR B A T T 18 2 e
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Health/Environmental Risks and benefits of non-mercury alternatives

ToAR B AR it )R R 58 R B 1 2 Ak

All of the mercury catalyst used in polyurethane production remains in the product. This represents 0.2 to 1%
of the polyurethane in products and several hundred tonnes of mercury catalyst globally. In most cases,
polyurethane waste is subject to unspecific waste disposal and therefore represents significant risks of
emissions and releases to the environment.
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There are in some cases health concerns associated with non-mercury alternatives. For example, zinc
neodecanoate is reported to cause potential irritation to skin and eyes. In addition, there are some adverse
effects associated with ingestion of zinc and bismuth. However, bismuth and zirconium are not considered to
be skin irritants (ibid).
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One of the primary environmental concerns associated with the use of mercury in polyurethane elastomers is
the contamination of municipal waste streams and waste incinerators. This contamination is likely to contribute
towards atmospheric mercury releases (COWI, 2008), as well as being toxic to aquatic organisms (Norwegian
Climate and Policy Agency, 2010). In contrast, mercury-free alternatives have minimal impact on the toxicity
of aquatic organisms.
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In relation to both health and environmental impacts, mercury-free alternatives have minimal impact relative
to mercury.
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Examples of regional or national restrictions X5k E 5% FR #1517

In the EU, Regulation (EC) No 2017/852 prohibits manufacturing processes in which mercury or mercury
compounds are used as a catalyst from 1 January 2018.
TERKER, 552017/852'5 1458 (EC) H20184E1 H1 H ek ¥ K 8GR &R E AL R £ 7= T2,

Before Regulation (EC) No 2017/852 came into effect, national legislation in Norway exceeded EU-level
restriction, prohibiting the production, use and sale of mercury compounds, which include polyurethane
elastomers using mercury (COWI, 2008).

TE#52017/852 5k M (EC) AR, HB B KSmE RS Zonidd 1R ik A R &
Y, s R R AR R (COWI, 2008) .

In 2017, Japan implemented the Mercury Pollution Prevention Act, which adopts measures in line with the
Minamata Convention, as well as additional stricter measures. In the National Implementation plan, Japan
states that ‘no manufacturing process using mercury catalysts has been found in the polyurethane production
processes’ (Mercury Convention, 2017, p. 16).
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