o pmerican Na“‘"?a.rs
o 7
& %

C78.LL 1256-2003 (R2008, R2015)

American National Standard for Electric Lamps—
Procedures for Fluorescent Lamp Sample Preparation and the Toxicity
Characteristic Leaching Procedure

Secretariat:
National Electrical Manufacturers Association
Approved: November 19, 2015

American National Standards Institute, Inc.



NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of persons
engaged in the development and approval of the document at the time it was developed. Consensus
does not necessarily mean that there is unanimous agreement among every person participating in the
development of this document.

ANSI standards and guideline publications, of which the document contained herein is one, are
developed through a voluntary consensus standards development process. This process brings together
volunteers and/or seeks out the views of persons who have an interest in the topic covered by this
publication. While NEMA administers the process to promote fairness in the development of consensus,
it does not write the document and it does not independently test, evaluate, or verify the accuracy or
completeness of any information or the soundness of any judgments contained in its standards and
guideline publications.

NEMA disclaims liability for any personal injury, property, or other damages of any nature whatsoever,
whether special, indirect, consequential, or compensatory, directly or indirectly resulting from the
publication, use of, application, or reliance on this document. NEMA disclaims and makes no guaranty
or warranty, expressed or implied, as to the accuracy or completeness of any information published
herein, and disclaims and makes no warranty that the information in this document will fulfill any of your
particular purposes or needs. NEMA does not undertake to guarantee the performance of any individual
manufacturer or seller’'s products or services by virtue of this standard or guide.

In publishing and making this document available, NEMA is not undertaking to render professional or
other services for or on behalf of any person or entity, nor is NEMA undertaking to perform any duty
owed by any person or entity to someone else. Anyone using this document should rely on his or her
own independent judgment or, as appropriate, seek the advice of a competent professional in
determining the exercise of reasonable care in any given circumstances. Information and other
standards on the topic covered by this publication may be available from other sources, which the user
may wish to consult for additional views or information not covered by this publication.

NEMA has no power, nor does it undertake to police or enforce compliance with the contents of this
document. NEMA does not certify, test, or inspect products, designs, or installations for safety or health
purposes. Any certification or other statement of compliance with any health- or safety-related
information in this document shall not be attributable to NEMA and is solely the responsibility of the
certifier or maker of the statement.
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Approval of an American National Standard requires verification by The
American National Standards Institute, Inc. (ANSI) that the requirements
for due process, consensus, and other criteria for approval have been met
by the standards developer. An American National Standard implies a
consensus of those substantially concerned with its scope and provisions.
Consensus is established when, in the judgment of the ANSI Board of
Standards Review, substantial agreement has been reached by directly,
and materially affected interests. Substantial agreement means much more
than a simple majority, but not necessarily unanimity. Consensus requires
that all views and objections be considered, and that a concerted effort be
made toward their resolution.

The existence of an American National Standard does not in any respect
preclude anyone, whether s/he has approved the standard or not, from
manufacturing, marketing, purchasing, or using products, processes, or
procedures not conforming to the standards. It is intended as a guide to aid
the manufacturer, the consumer, and the general public.

The American National Standards Institute, Inc., does not develop
standards and will in no circumstances give an interpretation of any
American National Standard. Moreover, no person shall have the right or
authority to issue an interpretation of an American National Standard in the
name of the American National Standards Institute, Inc. Requests for
interpretations should be addressed to the secretariat or sponsor whose
name appears on this title page.

CAUTION NOTICE: This American National Standard may be revised or
withdrawn at any time. The procedures of the American National Standards
Institute, Inc., require that action be taken periodically to reaffirm, revise, or
withdraw this standard. Purchasers of American National Standards may
receive current information on all standards by calling or writing the
American National Standards Institute, Inc.

National Electrical Manufacturers Association
1300 North 17th Street, Suite 900
Rosslyn, Virginia 22209

© 2015 National Electrical Manufacturers Association

All rights, including translation into other languages, reserved under the Universal Copyright
Convention, the Berne Convention for the Protection of Literary and Artistic Works, and the
International and Pan American copyright conventions.

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without prior written

permission of the publisher.
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Foreword (This foreword is not part of American National Standard/NEMA C78.LL1256-2003)

Suggestions for improvement of this standard should be submitted to:

Secretariat C78

National Electrical Manufacturers Association
1300 North 17" Street, Suite 900

Rosslyn, Virginia22209

This standard was processed and approved by Accredited Standards Committee (ASC) on Electric
Lamps, C78.

Committee approval of the standard does not necessarily imply that all committee members voted
for that approval.

Much attention continues to be focused on the disposal of mercury containing lamps, particularly
fluorescent lamps. The United States Environmental Protection Agency’s Toxicity Characteristic
Leaching Procedure is used at both the Federal level and by most states to determine whether or
not spent fluorescent lamps should be classified as hazardous waste. This Standard was developed
by technical experts in the lamp industry in order to establish a uniform method of sample
preparation for fluorescent lamps in order to minimize the inherent variability associated with TCLP
testing of such lamps. This document also specifies other important aspects related to the leaching
process that are not specifically defined for lamps by SW-846, “Test Methods for Evaluating Solid
Waste Physical/Chemical Methods,” but that have been shown in practice to contribute to test
variability, if not properly controlled.
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1 Scope

Procedures for preparation of fluorescent lamps for Toxicity Characteristic Leaching
Procedure (TCLP) are presented below. These guidelines are intended to
supplement the TCLP by supplying specific instructions for size reduction of lamps
including integral electronic compact, pin-based compact, linear and U-shaped
fluorescent lamps.

This standard specifically covers integral electronic compact, pin-based compact,
linear and U-shaped fluorescent lamp types. Additional standards have been
prepared and are in preparation for high intensity discharge lamps, and other lamp
types that require specific sample preparation instructions because of their design
or construction. It consolidates and supersedes the following four NEMA
standards: NEMA LL 1-1997, Procedures for Linear Fluorescent Lamp Sample
Preparation and the TCLP; NEMA LL 2-1997, Procedures for Pin-Based Compact
Fluorescent Lamp Sample Preparation and the TCLP; NEMA LL 5-1999,
Procedures for U-shaped Fluorescent Lamp Sample Preparation and the TCLP;
and NEMA LL 6-1996, Procedures for Integral Electronic Compact Fluorescent
Lamp Sample Preparation and the TCLP.

The protocol that follows is grouped to include general requirements, safety
considerations, lamp preparation, leaching, filtration, storage, and leaching vessel reuse.

© 2015 National Electrical Manufacturers Association
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	1 Scope
	Procedures for preparation of fluorescent lamps for Toxicity Characteristic Leaching Procedure (TCLP) are presented below. These guidelines are intended to supplement the TCLP by supplying specific instructions for size reduction of lamps including integral electronic compact, pin-based compact, linear and U-shaped fluorescent lamps.
	This standard specifically covers integral electronic compact, pin-based compact, linear and U-shaped fluorescent lamp types. Additional standards have been prepared and are in preparation for high intensity discharge lamps, and other lamp types that require specific sample preparation instructions because of their design or construction. It consolidates and supersedes the following four NEMA standards: NEMA LL 1-1997, Procedures for Linear Fluorescent Lamp Sample Preparation and the TCLP; NEMA LL 2-1997, Procedures for Pin-Based Compact Fluorescent Lamp Sample Preparation and the TCLP; NEMA LL 5-1999, Procedures for U-shaped Fluorescent Lamp Sample Preparation and the TCLP; and NEMA LL 6-1996, Procedures for Integral Electronic Compact Fluorescent Lamp Sample Preparation and the TCLP.
	The protocol that follows is grouped to include general requirements, safety considerations, lamp preparation, leaching, filtration, storage, and leaching vessel reuse.
	2 Normative references
	The following standards contain provisions which, through reference in this text, constitute provisions of this American National Standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this American National Standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below.
	Toxicity Characteristic Leaching Procedure (TCLP), 55 FR 126, pp. 26987-26998, June 29, 1990
	United States Environmental Protection Agency—SW-846, Test Methods for Evaluating Solid Waste Physical/Chemical Methods 
	3 Definitions  
	compact fluorescent lamp: A low pressure mercury electric-discharge source in which a fluorescing coating transforms some of the ultraviolet energy generated by the mercury discharge into visible light. These sources are intended to replace many incandescent lamps. There are two broad classes of compact fluorescent lamps, integral and pin-based. 
	integral electronic compact fluorescent lamp: This class combines a lamp, electronic ballast, and adapter (usually as a screw-in base which fits an incandescent lamp’s holder or socket) in a single sealed assembly, which must be discarded when the lamp burns out. See Figure 1 for examples of integral electronic compact fluorescent lamps.
	Note: The most discernable difference between integral electronic and magnetic compact fluorescent lamps is that the electrical part of the electronic lamp consists of a large number of relatively small and light-weight electronic components (e.g., resistors, capacitors, switching devices, coils, transistors, etc.), while the electrical part of the magnetic lamp consists of one relatively big and heavy copper-iron transformer and some small components (e.g., diodes, capacitors, and resistors). Electronic lamps operate at a frequency that is much higher (typically 20 kHz or higher) than the mains frequency, whereby magnetic lamps operate at a frequency that is approximately the same as the mains or input frequency (60 Hz).
	pin-based compact fluorescent lamp: This class includes those lamps that are separate from an adapter and ballast combination. Unless otherwise noted, compact fluorescent lamp in the remainder of this standard refers to the pin-based class of lamps.
	U-shaped fluorescent lamp: A low pressure mercury electric-discharge, U-shaped source in which a fluorescing coating transforms some of the ultraviolet energy generated by the mercury discharge into visible light. U-shaped types include lamps with a nominal overall length of 57 cm (22 7/16 in) from base to bend. See Figure 2 for a diagram of a U-shaped fluorescent lamp with the various parts mentioned in this Standards Publication labeled
	linear fluorescent lamp: A low pressure mercury electric-discharge, straight-shaped source in which a fluorescing coating transforms some of the ultraviolet energy generated by the mercury discharge into visible light. Linear types include four-foot lamps, with a nominal overall length of 121.9 cm (48 in.), and eight-foot lamps, with a nominal overall length of 243.8 cm (96 in.). See Figure 3 for a diagram of a linear fluorescent lamp with the various parts mentioned in this standard’s publication labeled.
	Figure 1 — Example of Integral Electronic Compact Fluorescent Lamps
	Figure 2 — Example of a U-shaped Fluorescent Lamp
	/
	Figure 3 — Example of a Linear Fluorescent Lamp
	4 General requirements 
	TCLP must be performed on the entire lamp in a single leaching vessel large enough to contain an amount equal to 20 times the weight of the lamp. In cases where the weight of a single whole lamp is less than 100 grams, a number of whole lamps must be combined to provide a sample of at least 100 grams.
	As an alternative, TCLP may be performed on the entire lamp using two leaching vessels large enough to contain an amount equal to 20 times the weight of one-half the lamp. (Annex 1 provides a method for using two vessels)
	All lamp components must be reduced in size to pass through a 0.95 cm (3/8 in) sieve.
	5 Safety considerations
	5.1 Safety considerations for integral compact fluorescent lamps

	Integral compact fluorescent lamps with electronic ballasts contain a great variety of components for proper operation of the circuit. Some of these components are capacitors. Before attempting any work on the circuit, these capacitors must be discharged by a short across their leads with a piece of metal, such as a screwdriver with an insulated handle.
	5.2 Safety considerations pin-based compact fluorescent lamps

	Compact fluorescent lamps have a plastic base with either two or four pins. The following applies to two-pin lamps only. Compact fluorescent lamps with two pins contain a globottle and capacitor in the base. The globottle may contain gaseous krypton 85, tritium, solid thorium, or promethium. Therefore, all globottles must be opened in a fume hood as described in Annex 3, clause 4.6.
	6 Lamp preparation
	Refer to the appropriate annex for detailed procedures for lamp preparation. 
	7 Leaching
	7.1 The vessels shall be placed in a rotary tumbler (end-over-end) and be tumbled at a rate of 30 ( 2 revolutions per minute for 18 ( 2 hours.
	7.2 The temperature of the room shall be 23 ( 2( C.
	7.3 After approximately one hour, examine the vessel(s) and if foaming is present crack the seal to relieve any excess pressure.
	8 Filtration
	8.1 Samples may be left to settle for as long as 30 minutes to allow for easier filtration. Immediately decant, after settling, an appropriate amount (a minimum of 150 ml), and filter as soon as possible, but not more than two hours after the leaching step has been completed.
	8.2 Filtering shall be performed using pressure filtration per standard EPA TCLP procedure using recommended materials.
	8.3 The pH of the filtered leachate shall be recorded prior to storage at 4( C or prior to analysis (if immediately analyzed).
	9 Storage of the leachate
	9.1 All samples should be acidified to a pH of less than 2 and held at 4( C until analysis. Acidify using approximately 2 ml concentrated nitric acid to 150 ml of leachate; then test with pH paper. Samples may be held in this manner for as many as 28 days.
	9.2 Warm to room temperature (around 20( C) prior to taking an aliquot for analysis.
	9.3 Analysis of the samples shall be made according to EPA’s SW-846 procedure.
	10 Vessel cleaning
	The leaching vessel shall be cleaned prior to use or re-use by using the following procedure:
	10.1 Add 100-150 ml concentrated nitric acid to the vessel (depending on vessel volume), then rotate the vessel so as to wet all surfaces with the acid.
	10.2 Add 900 ml of water, mix, and repeat rotating the vessel.
	10.3 Rinse at least 3 times with deionized water.
	10.4 Rinse with methanol and air dry.
	10.5 A blank leaching run should be made with each vessel every 20 uses to check for contamination. If the test result is greater than 1 percent of the regulatory threshold for any of the analyzed elements, the vessel should either be re-cleaned or no longer used.
	Annex 1
	(Normative)
	Lamp preparation for linear and U-shaped fluorescent lamps
	Single Vessel Leaching Method
	WARNING—Safety procedures shall be observed in carrying out the procedures given in this section. Safety glasses, gloves, and laboratory coats shall be worn at all times.
	1 Clean the exterior of the lamp using a paper towel, wetted with water and/or an 80% water and 20% acetone combination. This solution is useful to remove any debris, particularly if wax or grease is present on the surface of the lamp. Wipe the surface dry with a second paper towel.
	2 Weigh the lamp (in g). A photocopy of the monogram may be made for record-keeping if necessary.
	3 Obtain the weight (in tare) of a suitably sized leaching vessel with corresponding lid, such as but not limited to those in Table 1-1.
	Table 1-1 — Suitable Vessels for Leaching
	Volume
	Manufacturer
	Catalog number
	2 L
	Nalgene
	2115-2000 (PP)
	4 L
	Cole Parmer
	H-06025-70 (HDPE)
	8 L
	Cole Parmer
	H 06029-50 (PP)
	8 L
	Bel Art
	F10917 (PP)
	4 Perform the following steps to transfer the entire contents of the lamp to the leaching vessel:
	4.1 Use needle-nosed pliers to remove the brass pins from both legs of the lamp, and place them in the tared vessel.
	4.2 Use needle-nosed pliers to remove the cardboard spacer between the pins, cut the spacer, and add it to the vessel.
	WARNING—Wear proper eye protection because sudden piercing of the exhaust tip may cause an implosion.
	4.3 Carefully relieve the vacuum by piercing the exhaust tip with a sharp pointed object.
	4.4 Use tin snips to remove the leg support bar. Cut the bar into the TCLP recommended 0.95 cm (3/8 in) size and place all of the pieces into the vessel.
	4.5 Use a knife edge to lift up the starting aid strip (if present), then peel the strip from the glass. Cut the strip into the TCLP recommended 0.95 cm (3/8 in) size, and place all the pieces in the vessel.
	4.6 Remove the aluminum end caps from both legs. Cut the pieces into the TCLP recommended 0.95 cm (3/8 in) size, and place all the pieces in the vessel.
	4.7 Remove the leg bands from each leg. Cut the pieces into the TCLP recommended 0.95 cm (3/8 in) size, and place all the pieces in the vessel.
	4.8 The lamp shall be sectioned in the following manner:
	WARNING—Eye protection shall be used for protection as cutting glass may generate shards.
	4.8.1 The lamp shall be sectioned by scoring with a diamond- or carbide-tipped glass scoring tool, in such a manner that all the sections fit into an appropriate leaching vessel. The scoring shall be made about the outside circumference of the lamp tube by turning the lamp while the scoring tip is held firmly in place.
	4.8.2 In a similar manner, the lamp shall also be scored approximately 0.64 cm (¼ in) in from each end to remove mount subassemblies.
	4.8.3 Once the sections have been scored, use of a Weller soldering gun (> 300 W), or equivalent, is recommended to aid in separating the sections. The Weller soldering gun shall not have been previously used with lead solder.
	4.8.4 Hold the soldering gun on the scored glass with a gentle rotation about the score. This will result in a clean break into sections. Put the sections into an appropriate leaching vessel, so that the lid can be closed.
	4.8.5 Segregate the two end pieces. Break them by folding them in plastic-lined paper, and hitting the paper with a hammer until the pieces are the TCLP recommended 0.95 cm (3/8 in) size. This step is necessary since the glass stems will most likely not break when shaken. Carefully rinse the plastic-lined paper with leaching fluid (normally fluid #1) to transfer all the pieces to the vessel. Also, cut any large metal parts with tin snips into the TCLP recommended 0.95 cm (3/8 in) size. Place all of the pieces in the vessel.
	4.9 Once the whole lamp is in the vessel, cap the vessel and vigorously shake the contents for at least two minutes. Shaking the vessel shall be performed by holding the ends (bottom and cap) with the hands, and vigorously moving the vessel away from and towards the body for at least two minutes. The shaking results in sizing of the pieces to the TCLP recommended 0.95 cm (3/8 in) size.
	4.10 Weigh and add the appropriate amount (20 times the lamp weight) of the proper leaching fluid (normally fluid #1) to the vessel so that the total weight includes the amounts of leaching fluid used in 4.85. Refer to SW-846, Method 1311 for details.
	4.11 The threads of the lid shall be wiped before tightening. A strap wrench can be used to tighten the lid and duct tape (on the outside of the cap), or Teflon tape (on the threads) can also be applied to prevent leakage.
	Two-Vessel Leaching Method
	5 The weighted average of the readings from both vessels must be used in any further statistical treatment of the data when analyzed by the method of EPA SW-846. The following modifications of the preparation procedure must be made. The test results shall be considered valid only if each vessel is ( 15% of the paired average, or if both halves either pass or fail the test. If the test results are not valid, i.e. the above conditions are not met, then the Single Vessel Leaching Method shall be performed as set forth above.
	WARNING—Safety procedures shall be observed in carrying out the procedures given in this section. Safety glasses, gloves, and laboratory coats shall be worn at all times.
	6 Clean the exterior of the lamp using a paper towel, wetted with water and/or an 80% water and 20% acetone combination. This solution is useful to remove any debris, particularly if wax or grease is present on the surface of the lamp. Wipe the surface dry with a second paper towel.
	7 Weigh the lamp (in g). A photocopy of the monogram may be made for record-keeping if necessary.
	8 Obtain the weight (in tare) of two leaching vessels, each suitably sized to hold one half of the lamp plus 20 times its weight of leaching fluid, with corresponding lids. Record the tare weight of both vessels and label one vessel “A” and the second vessel “B.”
	9 Perform the following steps to transfer the entire contents of the lamp equally into the leaching vessels:
	9.1 Use needle-nosed pliers to remove the brass pins from one leg of the lamp, and place them in tared vessel “A.” Likewise, remove the pins at the other leg of the lamp, and place them in tared vessel “B.”
	9.2 Use needle-nosed pliers to remove the cardboard spacer between the pins from one leg of the lamp, cut the spacer, and add the spacer to vessel “A.” Likewise, remove and cut the spacer at the other leg of the lamp, and add the pieces to vessel “B.”
	WARNING—Wear proper eye protection because sudden piercing of the exhaust tip may cause an implosion.
	9.3 Carefully relieve the vacuum by piercing the exhaust tip with a sharp pointed object.
	9.4 Use tin snips to cut the leg support bar as close as possible to each leg. Cut the bar into two halves of equal weight, then reduce one half into pieces of the TCLP recommended 0.95 cm (3/8 in) size. Place the pieces from that one half of the bar into vessel A. Reduce the other half of the bar and place those pieces into vessel B. One half of the leg support bar must be in each vessel.
	9.5 Use a knife edge to lift up the starting aid strip, if present, then peel the strip from the glass. Cut the strip into two halves of equal weight, then reduce one half into pieces of the TCLP recommended 0.95 cm (3/8 in) size. Place the pieces from that one half of the strip into vessel A. Reduce the other half of the strip and place those pieces into vessel B. One half of the starting aid strip must be in each vessel.
	9.6 From one leg of the lamp, remove the aluminum end cap with tin snips. Cut the pieces into the TCLP recommended 0.95 cm (3/8 in) size, and place all the pieces in vessel “A.” Perform the same procedure to the other leg of the lamp and place the components into vessel “B.” One mount and end cap must be in each vessel.
	9.7 Remove the metal leg band from one leg using tin snips. Cut the pieces into the TCLP recommended 0.95 cm (3/8 in) size and place the pieces into vessel A. Perform the same procedure on the other leg band and place the pieces into vessel B. One band must be in each vessel.
	9.8 Section the lamp in the following manner.
	WARNING—Eye protection shall be used for protection since cutting glass may generate shards.
	9.8.1 An even number of approximately equal length sections of the lamp shall be made by scoring with a diamond- or carbide-tipped glass scoring tool. The scoring shall be made about the outside circumference of the lamp tube by turning the lamp while the scoring tip is held firmly in place.
	9.8.2 In a similar manner, the lamp shall be scored approximately 0.64 cm (1/4 in) in from the end of each leg to remove mount subassemblies.
	9.8.3 Once the sections have been scored, use of a Weller soldering gun (> 300 W), or equivalent, is recommended to aid in separating the sections. The Weller soldering gun shall not have been previously used with lead solder.
	9.8.4 Hold the soldering gun on the scored glass with a gentle rotation about the score. This will result in a clean break into sections.
	9.8.5 Segregate the two end pieces (mounts and subassemblies). Break them by folding each of them separately in plastic-lined paper, and hitting the paper with a hammer until the pieces are the TCLP recommended 0.95 cm (3/8 in) size. This step is necessary since the glass stems will most likely not break when shaken. Carefully rinse each plastic-lined paper into a different vessel with leaching fluid (normally fluid #1) to transfer all the pieces to the vessels. Also, cut any large metal parts with tin snips into the TCLP recommended 0.95 cm (3/8 in) size. Place all of the pieces from one leg into vessel A, and place all of the pieces from the other leg into vessel B.
	9.8.6 The lamp, sectioned into an even number of pieces and divided equally among the two vessels, shall fit into the vessels such that the lids can be closed.
	9.8.7 Once the whole lamp is placed in both vessels, cap the vessels and vigorously shake the contents for at least two minutes. Shaking the vessel shall be performed by holding the ends (bottom and cap) with the hands, and vigorously moving the vessel away from and towards the body for at least two minutes. The shaking results in sizing of the pieces to the TCLP recommended 0.95 cm (3/8 in) size.
	9.8.8 Weigh and add the appropriate amount to vessel A (20 times the lamp weight in the vessel) of extraction fluid (normally fluid #1), so that the total weight of the vessel includes the amount of leaching fluid used in 9.8.5. Likewise, weigh and add the appropriate amount of extraction fluid to vessel B so that the total weight of the vessel includes the amount of leaching fluid used in 9.85. Refer to SW-846, Method 1311 for details.
	9.8.9 The threads of the lid shall be wiped before tightening. A strap wrench can be used to tighten the lid and duct tape (on the outside of the cap), or Teflon tape (on the threads) can also be applied to prevent leakage.
	Annex 2
	(Normative)
	Lamp preparation for integral electronic compact fluorescent lamps
	WARNING—Safety procedures shall be observed in carrying out the procedures given in this section. Safety glasses, gloves, and laboratory coats shall be worn at all times.
	1 Clean the exterior of the lamp using a paper towel, wetted with water and/or an 80 percent water and 20 percent acetone combination. This solution is useful to remove any debris, particularly if wax or grease is present on the surface of the lamp. Wipe the surface dry with a second paper towel.
	2 Weigh the lamp(s) [in g]. A photocopy of the monogram may be made for record keeping if necessary.
	3 Obtain the weight (in tare) of a suitably sized leaching vessel, with corresponding lid, such as but not limited to those in Table 2-1.
	Table 2-1
	 Suitable Vessels for Leaching
	Volume
	Manufacturer
	Catalog number
	2 L
	Nalgene
	2115-2000 (PP)
	4 L
	Cole Parmer
	H-06025-70 (HDPE)
	8 L
	Cole Parmer
	H 06029-50 (PP)
	8 L
	Bel Art
	F10917 (PP)
	4 Perform the following steps to transfer the entire contents of the lamp(s) to the leaching vessel:
	5 Place the lamp on a clean sheet of plastic lined laboratory bench paper (an example of which is Fisher, catalog number 12-007-186) approximately 25.4 cm (10 in) wide by 61 cm (24 in) long, with the plastic side toward the lamp. With a pair of pliers, remove the screw-in base from the end of the lamp by rotating it and pulling it out. Cut the base into pieces that will pass a 0.95 cm (3/8 in) sieve and place the pieces in a leaching vessel. Carefully rinse the plastic-lined paper with leaching fluid (normally fluid #1) to transfer all the pieces to the vessel.
	5.1.1 If the lamp does not have an outer cover, using wire cutters or similar, cut through the plastic shell until it is released from the lamp.
	5.1.2 If the lamp has an outer cover made of glass, using wire cutters or similar, cut through the plastic shell until it is released from the lamp. The outer cover will also be released.
	5.1.3 If the lamp contains a plastic outer cover, use a flat blade and cut along the junction between the outer bulb and the shell in order to get them loose from the lamp.
	5.2.1 If the outer cover is made of glass, wrap it in a loose envelope of bench paper and strike it with a heavy object to break it into pieces which would pass through a 0.95 cm (3/8 in) sieve.
	5.2.2 If the outer cover is made of plastic, use a wire cutter or similar and cut all the plastic to size such that the pieces pass a 0.95 cm (3/8 in) sieve.
	5.3 Cut the circuit leads from the lamp.
	5.4 Discharge the capacitors in the circuit by a short across each with a piece of metal.
	5.5 Using wire cutters or similar, cut off and remove all of the circuit components from the printed circuit board. Cut all components free of lead wires. Cut the printed circuit board to size such that the pieces would pass a 0.95 cm (3/8 in) sieve.
	5.6 Place all circuit components which pass through the 0.95 cm (3/8 in) sieve into the leaching vessel. Wrap the rest of the circuit components in a loose envelope of plastic-lined bench paper and strike them with a heavy object to break them or reduce them in size into small pieces which would pass a 0.95 cm (3/8 in) sieve. If some circuit components still do not pass, use a wire cutter or similar and cut them to size such that the pieces would pass through the same size sieve. Carefully rinse the plastic-lined paper with leaching fluid (normally fluid #1) to transfer all the pieces to the vessel.
	5.7 Using wire cutters or similar, break the basing cement, if any, and place it in the leaching vessel. This will release the plastic base from the lamp. Cut all the plastic to size such that the pieces pass a 0.95 cm (3/8 in) sieve.
	5.8 Crush the fused nipple to bring the lamp to atmospheric pressure; this should leave the lamp glass fully intact.
	5.9 Wrap the lamp glass in a loose envelope of bench paper and strike it with a heavy object to break it into pieces which pass a 0.95 cm (3/8 in) sieve.
	5.10 Lift the bench paper and gently shake to move all material to the center. Fold the paper into a chute and pour to transfer all material into the vessel. Rinse the plastic-lined paper with leaching fluid (normally fluid #1) to transfer all the pieces to the vessel.
	6 Next, weigh and add the appropriate amount (twenty times the lamp weight in the vessel) of leaching fluid (normally fluid #1) so that the total weight of the vessel includes the amount of extraction fluid used in 5 and 5.10. Refer to SW-846, Method 1311 for details.
	7 The threads of the lid shall be wiped before tightening. A strap wrench can be used to tighten the lid and duct tape (on the outside of the cap) or Teflon tape (on the threads) may also be applied to prevent leakage.
	Annex 3
	(Normative)
	Lamp preparation for pin-based compact fluorescent lamps
	WARNING—Safety procedures shall be observed in carrying out the procedures given in this section. Safety glasses, gloves, and laboratory coats shall be worn at all times.
	1 Clean the exterior of the lamp using a paper towel, wetted with water and/or an 80 percent water and 20 percent acetone combination. This solution is useful to remove any debris, particularly if wax or grease is present on the surface of the lamp. Wipe the surface dry with a second paper towel.
	2 Weigh the lamp(s) [in g]. A photocopy of the monogram may be made for record keeping if necessary.
	3 Obtain the weight (in tare) of a suitably sized leaching vessel with corresponding lid, such as but not limited to those in Table 3-1.
	Table 3-1
	Suitable Vessels for Leaching
	Volume
	Manufacturer
	Catalog number
	2 L
	Nalgene
	2115-2000 (PP)
	4 L
	Cole Parmer
	H-06025-70 (HDPE)
	8 L
	Cole Parmer
	H 06029-50 (PP)
	8 L
	Bel Art
	F10917 (PP)
	4 Perform the following steps to transfer the entire contents of the lamp(s) to the leaching vessel:
	4.1 Place the lamp on a clean sheet of plastic lined laboratory bench paper (an example of which is Fisher, catalog number 12-007-186) approximately 25.4 cm (10 in.) wide by 61 cm (24 in.) long, with the plastic side toward the lamp. With a pair of needle-nosed pliers, remove the contact pins from one end of the lamp by twisting the posts outward; place these into the leaching vessel.
	4.2 For lamps having an aluminum band securing the two components of the plastic base, cut the aluminum band across its width to free it from the plastic base. Cut the aluminum into pieces which will pass a 0.95 cm (3/8 in.) sieve and place the pieces in the leaching vessel.
	4.3 Open the plastic base with a flat-bladed spatula. Slide the blade into the seam on the plastic base and twist the blade so as to crack the plastic. Repeat this step, as needed, until the base can be opened and separated into pieces. Pull the sections of the base apart to expose the fused nipple which seals the glass body of the lamp and the capacitor and the globottle (if present).
	4.4 Crush the fused nipple to release the reduced pressure within the lamp; this should leave the lamp glass fully intact.
	4.5 Discharge the capacitor (if present) by a short across it with a piece of metal, and cut it free of the lead wires, and place it into the leaching vessel.
	4.6 Cut the globottle (if present) free from the lead wires. Do not cut the leads into smaller pieces. Since the globottle may contain a radioactive material, it shall be opened in a fume hood. Place the globottle in the jaws of common pliers and hold it down into the mouth of the leaching vessel which has been located in the fume hood. Crush the globottle in such a manner that the pieces fall into the vessel. Allow a few moments for any radioactive gas to escape, then the vessel may be removed from the hood.
	4.7 Using wire cutters or the like, break the basing cement and place it in the leaching vessel. This will release the remaining half of the plastic base from the lamp. Cut all the plastic to size such that the pieces would pass a 0.95 cm (3/8 in.) sieve.
	4.8 Wrap the remainder of the lamp in a loose envelope of bench paper and strike it with a heavy object to break it into pieces which would pass a 0.95 cm (3/8 in.) sieve.
	4.9 Lift the bench paper and gently shake to move all material to the center. Fold the paper into a “chute” and pour to transfer all material into the vessel.
	5 Next, the appropriate amount (20 times the lamp weight) of the proper leaching fluid (normally fluid #1) shall be weighed and added to the vessel. Refer to SW846 for details.
	6 The threads of the lid shall be wiped before tightening. A strap wrench can be used to tighten the lid and duct tape (on the outside of the cap) or Teflon tape (on the threads) can be also applied to prevent leakage.
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