Mercury Containing Products Found in Laboratories

Table 1.  Alternatives for Mercury-Containing Laboratory Chemicals

	Compound
	Possible Alternatives

	Histological fixatives (such as B5 and Zenker’s Solution) with mercury (II) chloride as a tissue preservative
	Freeze drying, Zinc formalin; other products are available that are both Hg-free and formaldehyde-free.

	Mercury (II) chloride as an oxidizer in hematoxylin
	Sodium Iodate as oxidizer

	Chemical used for acidic drug analysis of barbiturates and benzodiazepines by thin layer chromatography (such as Toxi-Dip B3)
	Gas chromatography/mass spectrometry method. A hospital may need to send samples to a lab that has the equipment and specially trained staff required.

	Thimerosal (Trademark Merthiolate) as a preservative in stains and other products in the pH neutral range
	Methyl paraben, propyl paraben.

	Mercury (II) Oxide, Mercury (II) Sulfate, Mercury Iodide, Mercury Nitrate
	Appropriate alternatives for these compounds should be based on your procedure.  Possible alternatives include Silver Nitrate/Potassium/Chromium- (III) Sulfate instead of Mercury (II) Sulfate.

	Staining solutions and preservatives such a as Immu-sal, Carbol-fuchin stain, Gram iodine stain, phenolic mercuric acetate, alum, Hematoxylin “Solution A”
	Replace with a variety of chemical compounds. Some substitutes such as Copper, Tin, and Chromium compounds also have a risk, but less than the risk associate with Mercury.

	Mercury Iodide
	Phenate method

	Sulfuric Acid (commercial grade; mercury as impurity)
	Sulfuric acid from a cleaner source.


	Table 2.  Alternatives for Mercury sources in Laboratory Tests

Test Type
	Reagent
	Mercury
	Alternative

	Anti Bacterial Agent
	Mercurochrome
	
	OTC Neosporin, Sulfa

	Antifungal/Anti-infective/Bacteriostatic Enzyme/Ammonia
	Merthiolate

Mercury Nitrate
	Thimerosal (26% Hg)
	Neosporin, Mysin, Ammonia, Copper Sulfate

	Colorimetric Chloride Analysis
	
	
	Ion-Selective Method

	Flame Photometer
	Mercury (11) Sulfate
	
	Silver Nitrate, Potassium Sulfate, Chromium (111) Sulfate

	Gangolion Cell
	Cajol’s
	
	Possible substitute is Proclain for Hg compound

	Harris Hematoxylin
	Mercuric Oxide
	
	Sodium Iodate, Copper Catalyst

	Histology
	Mercuric (11) Chloride
	
	Zinc Formalin, Freeze Drying

	Histology
	Stains:

Carbol-Fuchin

Mercury Chloride

Carbol Gentian Violet

Gomori’s
	Mercuric Chloride or Thimerosal
	Possible substitute is Proclain for Hg compound


Table 3.  Alternatives for Mercury-Containing Laboratory Manometers

	Type of Manometer
	Cost
	Comments

	Electronic (digital)
	Several hundred dollars
	An order of magnitude more accurate than sphygmomanometers. Used in biomedical laboratory to calibrate other devices.  A traceable calibration must be performed with a mercury manometer, onsite or offsite, on a regular schedule.

	Aneroid (Bourdon, diaphragm, piston or capsule types)
	Price varies depending on accuracy
	Manufactures recommend calibration at least annually.

	Liquid filled
	Price varies depending on accuracy
	Inadvisable to more them from place to place. Manufacturers recommend calibration at least annually.

	Mercury
	$100-$150 range
	One meter tall. An order of magnitude more accurate than sphygmomanometers.  Use din biomedical laboratory to calibrate devices. Annual calibration recommended.


Table 4.  Dental Amalgams

	Product
	Alternative


	Dental Amalgam in capsule or as waste
	Gold, silver, porcelain and polymer



Table 5.  Other Processes and Reagents found to Contain Mercury

The following information was originally published by Robert k. Gingras, P.E., DEE, Earth Tech, Inc., Concord Massachusetts, and presented at the Pollution Prevention Strategies for Health Care Industry meeting in 1998, sponsored by the Boston University Corporate Education Center.  This list should not be assumed complete.  It must also be pointed out that the regulatory limit for mercury is 200 parts per billion (ppb) or .20 mg/L.

	Autoanalyzers
	ppb
	Reagents
	ppb

	Autodelfia
	3.1
	Trichrome Blue Stain
	7.1

	Iris
	0.3
	TB Decolorizer
	65.6

	Cotter
	0.3
	Formalin
	25.8

	Technicon H2
	0.4
	Bouins
	46.6

	Hitachi
	0.3
	B-5 Fixative
	148.4

	Chem-Array
	0.4
	Effect II
	23.3

	Chem-IMX-1
	0.4
	Aldex
	99.9

	Chem-IMX-2
	0.4
	RDO
	24.6

	Chem-654
	0.4
	Sponge Exudate
	124.6

	Chem-Autodelfia
	0.8
	
	

	Chem-SEC 
	0.9
	
	

	HEME MDA
	2.1
	
	


Table 6.  Additional Chemicals that May Contain Mercury

This list is intended to demonstrate the wide variety of laboratory chemicals that may contain mercury.  The mercury may have either been added or, the product may contain mercury as a contaminant in a feedstock.  If mercury is a contamination, its presence or absence may vary from lot to lot.  In the case of kits, it is necessary to consider separately each of the reagents that may make up the kit.  This list should not be assumed to be complete.

	Acetic Acid
	Immu-sal

	Ammonium reagent/Stone analysis kit
	Liquid substrate concentrates and diluents

	Antibody test kits
	Negative control kits

	Antigens
	Phenobarbital reagent

	Antiserums
	Phenytoin reagent

	Buffers
	Positive control kits

	Calibration kits
	Potassium hydroxide

	Calibrators
	Pregnancy kits

	Chloride
	Rabbit serum

	Conjugate kits
	Shigella bacteria

	Diluents
	Sodium hypochloride

	Enzyme immunoassay test kits
	Stains

	Enzyme tracers
	Standards

	Ethanol
	Substance abuse test kits

	Extraction enzymes
	Sulfuric acid

	Fixatives
	Thimerosal

	Hematology reagents
	Tracer kits

	Hormones
	Urine analysis reagents

	Immunoelectrophoresis reagents
	Wash solutions

	Immunofixationphoresis reagents
	


