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Energy efficiency

Waste prevention (long life)
Toxicity reduction (mercury, lead)
Recycling (“takeback”)
Sustainable manufacturing
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Why Is mercury in lighting equipment?

What types of lamps contain mercury?

low much mercury do they contain?
How can you find mercury content data?

What strategies can reduce the mercury-
content of lamps?



Mercury Is added to lamps to form a vapor
which produces light when current is
passed through it under a vacuum.
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Mercury
— Power plant emissions (2 mg net reduction from CFLS)
— All fluorescent lamps (higher in older models)

— Most HID lamps (mercury vapor,
metal halide, high-pressure sodium)

— Neon signs

Lead

— Solder of screw-in bases
— Glass

PCBs (in ballasts sold before 1979)
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Manufacturing
Especially if hand dosing/liquid mercury used

Transportation
Factory to retail to consumer to disposal

Installation/storage
Accidental breakage

Disposal
In dumpsters, garbage cans, incinerators, landfills
Recycling

During crushing, mercury recovery, metal smelting



Linear tubes

—T12 (1.5” diameter)
— T8 (1” diameter)

— T5 (5/8” diameter)
— T2 (1/4 diameter)

U-bent tubes

—T12 (1.5” diameter)
— T8 (1" diameter)
Circular tubes

—T9 (1.5” diameter)
—T5 (5/8” diameter)
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Age matters: modern lamps = lower mercury

— Avoid older lamps such as T12s and preheat models
Lamp life doesn’t matter

— Rated life rarely linked to low-mercury content

Shape matters: Avoid lamps with odd shapes

— Circular and u-bent lamps often have more mercury
Size matters: Avoid lamps with odd sizes

— 67, 187, 5-, 6- and 7-foot lamps often have more meury
— 2-, 3- and 4-foot fluorescents often have less mergu

Brand matters: shop around
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Usually a “win-win” -- most efficient types of
fluorescent lamps have LOWEST mercury content

Lamp Type Lowest Highest
4-foot linear T12 (low-efficiency) 4.4 mg 10 mg
4-foot, Linear T8, (high-efficiency)1.7 mg 5 mg
4-foot Linear T5 (high-efficiency 1.4 mg 5 mg
Circular T9 (low-efficiency) 15 mg 10-50 mg

Circular T5 (high-efficiency) 5 mg 9 mg
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No trade-off between efficiency and lamp life
among similar models of T8s

Sylvania example:

Sylvania’s less-efficient 4-foot T8s have 8 mg of m  ercury
(FO32/741/ECO)

Sylvania’s more-efficient 4-foot T8s have 3.5 mg of mercury
(FO32/841/ECO; FO32/841/XP/ECO)

Philips example (no tradeoff):

All of Philips 4-foot T8s contain 1.7 mg of mercury

Includes standard grade (2800 lumens); high-perform  ance
(2950 lumens) and “Super T8s” (Advantage line)
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Again a “win-win”: long-life lamps do not tend to have more
mercury; mercury is rarely the determining factor;
long-life lamps reduce replacement and disposal css

GE’s F32T8, F32T8/XL and F32T8/SXL all have 5 mg nreury;
they last 20, OOO 24,000 and 30,000 hours, respeely

Philips’ 4-foot T8 fluorescent lamps all have 1.7 mgf mercury
even though some are rated at 24,000 hours, some@ID hours
and some 36,000 hours

Sylvania’s standard T8s last 15,000 hours

(on modern electronic instant start ballasts)

and have 8 mg of mercury; its high-performance
XP T8’s last 18,000 hours and have only 3.5 mg
of mercury
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Often have relatively high mercury content
EXxit sign lamps
UV/Disinfection lamps
Black lights
Tanning lights
Natural spectrum fluorescents
Colored fluorescent lamps

Aguarium and plant lamps

LCD backlights for TVs,
computer monitors, copiers, etc.
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Current RoHS limitis 5 mg

CFLs sold in US have less than 5 mg, including:
— Philips: 1.23 to 2.7 mg /\
— Osram-Sylvania: 1.5 to 6 mg (many models are underrdg) S
—MaxLite: 1.2 to 2.5 mg (reported in its Jan 2008 nesgletter) \J,%
— Litetronics: 1 mg of mercury listed on package >

e —EEEEE‘JEFFE T2 Compact Fluorescent Lamps
RATED LIFE APPLICATIONS FEATURES AND BENEFITS

10,000 -12,000 hours - General Lighting - 1 millligram of m arcury
- Recessed (ans - Dirextly replaces incandescent lamps.

-Table Lamps - Extremely low M.0LL., can fit more applications




In January 2008, Sierra Club adopted comprehensive
Guidelines for Selecting Distributing and Recycling
Environmentally Preferable Light Bulbs During Mass

Giveaways

— ENERGY STAR

— Long-life (10,000 hours +)

— Preference for 3 mg or less, lead-free

— Sustainable manufacturing (encapsulated dosing)

— Recycling (preferably via retail/private sector pragrams)
www.sierraclub.org/policy/conservation/cfl-quidelinegpdf
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Long-lasting (15,000-25,000 hours)
Dimmable
Low-mercury (some 1 mg)

Generally used for low-watt,
small-size applications

— Bathroom vanities, marquees, LCD
backlights

Some less efficient than CFLs (40 LPW
vs 60 LPW) but more than incandescents
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Also called “electrodeless”
Low mercury per lumen hour (18 mqg)

Very long-lasting (up to 100,000 hours or
11.4 years of continuous operation)

Generally used for high-bay applications
such as warehouses or places where it Is
difficult to change lamps(e.g., jails)

High initial cost
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Mercury vapor (obsolete)

High-pressure sodium

Metal halide

Low-pressure sodium
(N0 mercury)

18



% O -$ % -/

Often very yellow due to low CRI

Used extensively for street
lighting

Mercury varies by wattage, brand

Low- and zero-mercury models
available
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GE LU100 = 11-30 mg
GE LU100/ECO = 1-10 mg

Sylvania LU100/ECO =11 mg
Sylvania LU100/PLUS/ECO = 0.9 mg
Sylvania LU100/HgFree = 0.001 mg

Philips 100-watt HPS = 22.1 mg
Philips new line of low-mercury HPS
(~1 mg for 100-watt model)
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Standard metal halide

— Relatively energy-efficient

—Very bright (stadiums, parking lots)

— Highest mercury per lumen hour

— Can have up to 1000 mg in 1500-watt MH lamps

Ceramic metal halide

— More efficient than standard MH

— Lower in mercury content (2.5 mg — 30 mg)
— High color quality, used in retall

— High initial cost

— Not available in very high wattages
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Extremely high mercury
content (up to 500 mg/4-foot)
Often made by artisans
Inefficient compared to LEDs
(30-100 watts versus 10-30 watts)
Often use leaded glass
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Require disclosure of mercury content
Set mercury caps (best in class)
Increase energy efficiency of lamps
Support R&D for mercury-free lamps
Establish minimum rated life standards
Require safe dosing of lamps

Improve lamp recycling infrastructure
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