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4.24 Exemption No. 18

“Lead as activator in the fluorescent powder (1% lead by weight or less) of discharge
lamps when used as sun tanning lamps containing phosphors such as BSP (Ba-
Si205:Pb) as well as when used as speciality lamps for diazo-printing reprography,
lithography, insect traps, photochemical and curing processes containing phosphors
such as SMS ((Sr,Ba)2MgSi207:Pb)”

4.241 Description of exemption

Following a request of the European Lamp Companies Federation (ELC), an exemption had
been granted for lead activated UV emitting phosphors as used in low pressure Hg based
fluorescent lamps. The functionality of this substance can be described as follows: the lead
containing solid phosphor matrix determines both effective UV-C absorption (from the low
pressure mercury discharge) and effective generation of (mainly) UV-A emission.

Applications for lamps containing lead as activator in the fluorescent powder are:

»= sun tanning lamps, containing phosphors such as BSP (BaSi205:Pb) with an emission
peak of 350 nm (ELC quoted in [1]).

= certain specialty lamps (applications: diazo-printing reprography, lithography, insect
traps, photochemical and curing processes), containing phosphors such as SMS
((Sr,Ba)2MgSi207:Pb) and generating a broad emission peak centred at 360 nm (ELC
quoted in [1]).

= pet care fluorescent lamps (e.g. for reptiles and birds) [2].

The specific energy demand of these kinds of lamps ranges from 4 to 200 W.

According to the current information brought forward by ELC, the total annual amount of lead
put on the EU market is less than 1 ton. In the previous review of the request for this exemp-
tion, ELC had numbered the total annual amount of lead in these applications being approx.
600 kg (total EU market, 2004 figures) [1].

4.24.2 Justification by stakeholders

ELC forwarded the only contributions within this review [2] [3]: according to the information
provided by ELC, a powder without lead is currently under development, however, proof of
functionality and performance for different applications is needed. Possible substitutes could
be rare earth phosphates, activated by rare earth ions®**. However, ELC comments that a
simple material substitution was not feasible, since a broad lamp product range and applica-

% YPOQO4:Ce as an example for a lead-free UV emitting phosphor, La(PO4):Ce as an example for a UV-B emitter.
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tion range needed to be covered. A change to lead-free powder was not going to not change
the energy efficiency.

The lamp industry (manufacturers and suppliers) searches for alternatives. Technical feasi-
bility has not been demonstrated so far beyond development status. Especially in the case of
sun tanning lamps there are specific requirements of safety standards which are explained
by ELC as follows [2]:

“In accordance with EN standard 61228 Ed.2 (2008-01) sun tanning lamps need to be mark-
ed with indicators for the erythemally-weighed UV radiation, so-called X and Y marking. In
order to satisfy the requirements for new lamps and for retrofit lamps for existing sun beds,
sun tanning lamps usually contain a mixture of two fluorescent powders, one emitting primar-
ily UV-A and one primary emitting UV-B. When properly mixed, desired output spectrum
arises. The lead-free phosphor however emits both UVA and B. In practice not all required
spectra can be created. The abovementioned EN standard forms the basis of lamp marking,
and is required. It clearly limits room for substitution by lead-free phosphors. The regulatory
demands come from the LVD ADCO group.™

Against this background, ELC calls for a continuation of the existing exemption for sun tan-
ning lamps. For other applications a feasible expiring date of the existing exemption should
be 18 months after publication.

4.24.3 Critical review

According to the information provided by the branch association, substitution of lead in UV
emitting phosphors seems to be feasible from a scientific point of view. The time frame for
implementation of 18 months after publication would be considered technically as challeng-
ing but practicable.

Unlike all other applications, sun tanning lamps need to fulfil specific safety requirements,
and corresponding standards make substitution more difficult. This does not eliminate the
possibility that consumer safety benefits are outweighed through substitution of lead acti-
vated UV emitting phosphors. Taking this situation into account and against the background
that the amounts of lead are relatively small, a continuation of the current exemption seems
appropriate.

4.24.4 Recommendation

Taking the above-mentioned implications into account, the existing exemption covering a
broad range of applications should not be continued. A transition period of 18 months after
publication (mid 2011) should be granted in order to ensure the technical implementation of

40 http://ec.europa.eu/enterprise/electr_equipment/lv/guides/index.htm
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substitutes. In order to ensure consumer safety in the case of sun tanning lamps, we recom-
mend a revised wording of the current exemption as follows:

Lead as activator in the fluorescent powder (1% lead by weight or less) of discharge lamps
when used as sun tanning lamps containing phosphors such as BSP (BaSi,Os:Pb).

The consultants propose 31 July 2014 as expiry date, which is beyond the next RoHS Annex
Revision, giving stakeholders the opportunity to submit evidence for the further need of this
exemption.

According to the stakeholder’s contribution, it is not possible to appoint whether and to which
extent applications being attributable to WEEE categories 8 and 9 are affected by this spe-
cific exemption.

4.24.5 References

[1] Gensch et al. 2005; Adaptation to scientific and technical progress under Directive
2002/95/EC. Monthly report 2, final version. Freiburg, 28 October 2005

[2] ELC submission to RoHS exemption #18. Brussels, 31st March 2008

[3] Further ELC input to RoHS Exemptions 5, 7a, 16, 17, 18, 19, 20, 26. Brussels, 8th
August 2008

4.25 Exemption No. 19

“Lead with PbBiSn-Hg and PbInSn-Hg in specific compositions as main amalgam and
with PbSn-Hg as auxiliary amalgam in very compact Energy Saving Lamps (ESL)”

4.251 Description of exemption

The current exemption was granted on request of the ELC for very compact Energy Saving
Lamps (ESL) with PbBiSn-Hg and PbInSn-Hg in specific compositions as main amalgam and
PbSn-Hg as auxiliary amalgam. According to the information provided by ELC to justify the
exemption these substances control the Hg-vapour pressure inside small compact fluores-
cent lamps (especially the types with a closed cover) stabilizing the light output and lamp
efficacy over a wide ambient temperature range, which would make it possible to replace
incandescent lamps by energy saving lamps in a wide range of applications, both indoor and
outdoor. Energy Saving Lamps would only be producible in GLS dimensions and shape
when Pb-containing amalgam could be applied.

The current annual amount of lead is numbered by ELC as 200 kg/yr [2]; this value is corre-
sponding to indication given in 2005 with about 300 kg (assuming that 15 Million out of 150
Million CFL-I lamps sold across Europe contain max. 20 mg Pb contained in amalgam (total
EU market, 2004 figures, [1])).

195




	1 Executive Summary
	2 Background and Objectives
	3 Scope
	4 Recommendations
	4.1 Exemption Nos. 1–4 General considerations on mercury in lamps
	4.1.1 Lamp classification and current exemptions
	4.1.2 Link to EuP
	4.1.3 Category 8&9 aspects
	4.1.4 General considerations on Hg limit values
	4.1.5 Front runner vs. BAT vs. large market segments
	4.1.6 Lamps under RoHS scope
	4.1.7 LED as a possible substitute
	4.1.8 Substitution on application level
	4.1.9 Transition period / expiry date / repaired as produced

	4.2 Exemption 1
	4.2.1 Summary of contributions
	4.2.2 Critical review
	4.2.3 Recommendation

	4.3 Exemption 2
	4.3.1 Summary of contributions for new exemption 2a
	4.3.2 Critical review for exemption 2a
	4.3.3 Recommendation for exemption 2a
	4.3.4 Halophosphates (exemption 2b)
	4.3.5 Other non-linear fluorescent lamps (exemption 2b)
	4.3.6 Critical review for exemption 2b
	4.3.7 Recommendation for exemption 2b

	4.4 Exemption 3
	4.4.1 Critical review
	4.4.2 Recommendation

	4.5 Exemption 4
	4.5.1 High Pressure Sodium (Vapour) discharge Lamps (HPS) (4a-I)
	4.5.2 Critical review (4a-I)
	4.5.3 Recommendation (4a-I)
	4.5.4 High Pressure Mercury (Vapour) lamps (HPMV) (4a-II)
	4.5.5 Critical review (4a-II)
	4.5.6 Recommendation (4a-II)
	4.5.7 Metal halide lamps (MH) (4a-III)
	4.5.8 Critical review (4a-III)
	4.5.9 Recommendation (4a-III)
	4.5.10 Exemption 4b “Mercury in other discharge lamps for special purposes not specifically mentioned in this Annex”
	4.5.11 Critical review exemption 4b
	4.5.12 Recommendation exemption 4b

	4.6 General recommendation
	4.7 References
	4.8 Exemption No. 5
	4.8.1 General approach
	4.8.1.1 Lead in glass of cathode ray tubes
	4.8.1.2 Lead in glass of fluorescent tubes
	4.8.1.3 Lead in glass of electronic components

	4.8.2 Justification by stakeholders
	4.8.3 Critical review
	4.8.3 Critical review
	Wording:


	4.8.4 Recommendation
	4.8.5 References

	4.9 Exemption No. 6
	4.9.1 Description of exemption
	4.9.1.1 Lead as an alloying element in steel containing up to 0,35% lead by weight
	Steel for machining purposes:
	Galvanised steel

	4.9.1.2 Lead as an alloying element in aluminium containing up to 0,4% lead by weight
	4.9.1.3 Lead as a copper alloy containing up to 4% lead by weight

	4.9.2 Justification by stakeholders
	4.9.2.1 Lead as an alloying element in steel containing up to 0,35% lead by weight
	Steel for machining purposes:
	Galvanised steel

	4.9.2.2 Lead as an alloying element in aluminium containing up to 0,4% lead by weight
	Aluminium alloys where lead is intentionally added for improved machinability:
	Aluminium alloys where lead is intentionally added for corrosion prevention:
	Aluminium alloys that contain lead unintentionally due to their production from scrap metal:

	4.9.2.3 Lead as a copper alloy containing up to 4% lead by weight

	4.9.3 Critical review
	4.9.3.1 Lead as an alloying element in steel containing up to 0,35% lead by weight
	Steel for machining purposes:
	Galvanized steel

	4.9.3.2 Lead as an alloying element in aluminium containing up to 0,4% lead by weight
	4.9.3.3 Lead as a copper alloy containing up to 4% lead by weight
	Furthermore, a clause should be added to the new exemption 6 explicitly mentioning that spare parts for what used to be applications covered by exemption 6 are exempted from substance use restrictions.


	4.9.4 Recommendation
	4.9.5 References

	4.10 Exemption No. 7a
	4.10.1 Description of exemption
	4.10.2 Justification by stakeholders
	4.10.2 Justification by stakeholders
	Electrical interconnects
	Thermal interface die attach
	Crystal oscillators


	4.10.3 Critical review
	4.10.4 Recommendation
	4.10.5 References

	4.11 Exemption No. 7b
	4.11.1 Description of exemption
	4.11.2 Justification by stakeholders
	4.11.3 Critical review
	4.11.4 Recommendation
	4.11.5 References

	4.12 Exemption No. 7c
	4.12.1 Abbreviations and definitions
	4.12.2 Description of exemption
	4.12.3 Justification by stakeholders
	4.12.4 Alignment of the RoHS and the ELV Directive
	4.12.5 Critical review
	4.12.6 Recommendation
	4.12.7 References

	4.13 Exemption No. 8
	4.13.1 Description of exemption
	4.13.2 Justification by stakeholders
	4.13.2.1 Specific conditions in automotive electric contacts
	4.13.2.2 Research, supply chain and qualification issues
	4.13.2.3 Inclusion of cat. 8 and 9 equipment into the scope of the RoHS Directive

	4.13.3 Critical review
	4.13.4 Recommendation
	4.13.5 References

	4.14 Exemption No. 9
	4.14.1 Description of exemption
	4.14.2 Justification by stakeholders
	4.14.3 Critical review
	4.14.4 Recommendation
	4.14.5 References

	4.15 Exemption No. 9a
	4.15.1 References

	4.16 Exemption No. 9b
	4.16.1 Description of exemption
	4.16.2 Justification by stakeholders
	4.16.3 Critical review and Recommendation
	4.16.4 References

	4.17 Exemption No. 11
	4.17.1 Description of exemption
	4.17.2 Justification by stakeholders
	4.17.3 Critical review
	4.17.4 Recommendation
	4.17.5 References

	4.18 Exemption No. 12
	4.18.1 Description of exemption
	4.18.2 Justification by stakeholders
	4.18.3 Critical review
	4.18.4 Recommendation
	4.18.5 References

	4.19 Exemption No. 13
	4.19.1 Description of exemption
	4.19.2 Justification by stakeholders
	4.19.3 Critical review and recommendation
	4.19.4 References

	4.20 Exemption No. 14
	4.20.1 Description of exemption
	4.20.2 Justification by stakeholders
	4.20.3 Critical review
	4.20.4 Recommendation
	4.20.5 References

	4.21 Exemption No. 15
	4.21.1 Description of exemption
	4.21.2 Justification by stakeholders
	4.21.2.1 Solder temperature hierarchy
	4.21.2.2 Thermal mismatch
	4.21.2.3 Electromigration
	4.21.2.4 Undercooling and reliability
	4.21.2.5 Impacts of SnAgCu microstructures on reliability and life time
	4.21.2.6 Status and conditions for progress towards lead-free soldered flip chip packages
	4.21.2.7 Necessity of a transition period

	4.21.3 Critical review
	4.21.4 Recommendation
	4.21.5 References

	4.22 Exemption No. 16
	4.22.1 Recommendation
	4.22.1.1 Transition period
	4.22.1.2 Spare parts
	4.22.1.3 Category 8&9

	4.22.2 Reference

	4.23 Exemption No. 17
	4.23.1 Description of exemption
	4.23.2 Justification by stakeholders
	4.23.3 Critical review
	4.23.4 Recommendation
	4.23.5 References

	4.24 Exemption No. 18
	4.24.1 Description of exemption
	4.24.2 Justification by stakeholders
	4.24.3 Critical review
	4.24.4 Recommendation
	4.24.5 References

	4.25 Exemption No. 19
	4.25.1 Description of exemption
	4.25.2 Justification by stakeholders
	4.25.3 Critical review and recommendation
	4.25.4 References

	4.26 Exemption No. 20
	4.26.1 Description of exemption
	4.26.2 Justification by stakeholders
	4.26.3 Critical review and recommendation
	4.26.4 References

	4.27 Exemption No. 21
	4.27.1 Description of exemption
	4.27.2 Justification by stakeholders
	4.27.3 Critical review and recommendation
	4.27.3.1 Transition period and expiry date
	4.27.3.2 Spare parts
	4.27.3.3 Category 8&9

	4.27.4 References

	4.28 Exemption No. 22
	4.28.1 Description of the requested exemption
	4.28.2 Summary of justification for the exemption
	4.28.2.1 Applicant's criteria for justification
	Qualification procedure along the supply chain
	Reference time for 36 months moratorium

	4.28.2.2 Critical review of data and information given by the applicant or stakeholders

	4.28.3 Recommendation
	4.28.4 References

	4.29 Exemption No. 23
	4.29.1 Description of exemption
	4.29.1 Description of exemption
	Substance
	Function
	Specific application


	4.29.2 Justification by stakeholders
	4.29.3 Critical review
	4.29.4 Recommendation
	4.29.5 References

	4.30 Exemption No. 24
	4.30.1 Description of the requested exemption
	4.30.2 Summary of justification for the exemption
	4.30.2 Summary of justification for the exemption
	Lead-free solder alloys
	Use of spring clips
	Conductive epoxies
	Conclusion


	4.30.3 Critical review
	4.30.4 Recommendation
	4.30.5 References

	4.31 Exemption No. 25
	4.31.1 Description of exemption
	4.31.2 Justification by stakeholders
	4.31.3 Critical review and recommendation
	4.31.4 References

	4.32 Exemption No. 26
	4.32.1 Description of exemption
	4.32.2 Justification by stakeholders
	4.32.3 Critical review and recommendation
	4.32.4 References

	4.33 Exemption No. 27
	4.33.1 Description of the exemption
	4.33.2 Justification and critical review
	4.33.3 Recommendation

	4.34 Exemption No. 28
	4.35 Exemption No. 29
	4.35.1 Recommendation
	4.35.2 Expiry date
	4.35.3 References

	4.36 Exemption request No. 1
	4.36.1 Description of the requested exemption
	4.36.2 Summary of justification for the exemption
	4.36.3 Recommendation
	4.36.4 References

	4.37 Exemption request No. 2
	4.37.1 Description of the requested exemption
	4.37.2 Applicant's criteria for justification
	4.37.3 Critical review of data and information given by the applicant or stakeholders
	4.37.4 Recommendation
	4.37.5 References

	4.38 Exemption request No. 3
	4.38.1 Description of request
	4.38.2 Justification by stakeholders
	4.38.3 Critical review
	4.38.4 Recommendation

	4.39 Exemption request No. 4
	4.39.1 Description of request
	4.39.2 Justification by stakeholder
	4.39.2 Justification by stakeholder
	Reduce the quantity of heavy metals released into the environment
	Reduce the amount of energy needed via an improved energy efficiency
	Reduce the quantity of electronic waste (reduction of volume and number of electronic components)


	4.39.3 Critical review
	4.39.3 Critical review
	Comparison with other lamps (Fluorescent lamps & conventional LEDs):
	Environmental Risks:
	Research for Substitution of Cd


	4.39.4 Recommendation
	4.39.5 References

	4.40 Exemption request No. 5
	4.40.1 Description of request
	4.40.2 Justification by stakeholders
	4.40.2 Justification by stakeholders
	Advantages of the CCAW solders that have been brought forward by D&M PSS as summarised in the following:


	4.40.3 Critical review
	4.40.3 Critical review
	Research for substitution possibilities:


	4.40.4 Recommendation
	4.40.5 References


	5 Overall aspects and conclusions
	5.1 General procedural observations
	5.2 Category 8&9
	5.3 Transition period
	5.4 Expiry dates
	5.5 Adaptation of Art. 2 (3) to the scientific and technical progress
	5.6 “Grandfathering” and whole product units as spare parts
	5.7 References

	6 Annexes
	6.1 Stakeholder documents
	6.2 Overview on stakeholder involvement of current exemptions 1–4


