LINEAMIENTOS PARA EL DESECHO DE PRODUCTOS QUIMICOS

Prevencion de la contaminacion de aguas

Esta prohibido echar los residuos en tarjas y drenajes. Las plantas de tratamiento de aguas
no pueden degradar la mayoria de los quimicos de uso comin en un laboratorio.

Reciclado de productos quimicos usados

Antes de enviar a recoleccidon los remanentes de reactivos quimicos y de sus soluciones,
considere la posibilidad de reciclarlos, ya sea implementando métodos de destilacion,
filtracion, precipitacion, transformacion, etc.

Recoleccion de desechos de laboratorio

Los desechos de laboratorio deberdn recolectarse en contenedores separados y etiquetados
de acuerdo a los reactivos quimicos involucrados. A continuacién se proporciona un
método para etiquetarlos y se recomienda que ademads de la letra (A-K) haya una pequena
descripcion del tipo de desecho. También hay que asegurarse de que los reactivos
recolectados en cualquier categoria no reaccionen con los otros, y de ser posible neutralizar
las soluciones antes de su desecho.

A Solventes y soluciones de substancias orgdnicas no-halogenadas

B Solventes y soluciones de substancias orgéanicas halogenadas. En esta categoria no
usar contenedores de aluminio!

C Residuos solidos de reactivos organicos.
D Sales en solucion; el contenedor deberd mantenerse a pH 6.8

E Residuos toxicos de substancias inorganicas y de sales y soluciones de metales
pesados.

F Compuestos toxicos inflamables.
G Mercurio y sales inorganicas de mercurio.

H Residuos de sales metalicas; cada metal debe recolectarse por separado (Ejem cloruro
de Ti, nitrato de Ti, sulfato de Ti)

I Sélidos inorganicos

K Recolectar los desechos de vidrio, metal y plastico por separado.

Los contenedores deberan estar etiquetados y dar informacion sobre los posibles peligros.
Algunos tendran doble etiqueta como por ejemplo si los liquidos son inflamables (F) y se
colectan en soluciones acuosas de la categoria D.



Contenedores para residuos:

Se recomienda que los recipientes y el lugar de coleccion cumplan los siguientes criterios:
0 Contenedores resistentes a los quimicos involucrados

Irrompibles

A prueba de fugas

Colocados en lugares bien ventilados

Deben mantenerse bien cerrados para evitar la presencia de vapores peligrosos

O O O O O

De tamaiio apropiado para evitar que los residuos se almacenen por mucho
tiempo.

En base a la experiencia de muchos laboratorios se recomiendan los siguientes
contenedores (Catalogo de Meck):

Contenedores para desechos de liquidos organicos:
Combi-container, 10 1 with PE inliner,

Cat. No. 9.43442.1013 or PE container,

Cat. No. 9.54528. 1010.

Contenedores para desechos acuosos:
Combi-container, 10 1 with PE inliner,
Cat. No. 9.43442.1013 or PE container,
Cat. No. 9.54528. 1010.

Contenedores para desechos de acidos y bases:
Combi-container, 10 1 with PE inliner,

Cat. No. 9.43442.1013 or PE container,

Cat. No. 9.54528.1010.

Contenedores para residuos quimicos sélidos:
De ser posible utilizar el mismo material (vidrio, metal, plastico) del recipiente original del
reactivo.

Tips para colectar y neutralizar residuos de laboratorio

0 El propdsito es convertir pequefias cantidades de reactivos quimicos en productos
secundarios no peligrosos. Ya que en el proceso se generan mas desechos, pida una
segunda opinion autorizada de que si vale la pena hacerlo.

0 La neutralizacion usualmente involucra reacciones violentas, por lo que se tiene que
llevar a cabo con el equipo de protecciéon adecuado, en campanas con extractores
eficientes.

0 El método de neutralizacion debera probarse primero en pequefla escala, para
asegurarse de que eventos no planeados no tienen lugar. Usar como referencia la Hoja
de Seguridad del Reactivo.



La siguiente informacion se proporciona en el idioma original, contiene criterios Utiles que
vale la pena considerar, asi como precauciones concretas en la recoleccion y neutralizacion
de desechos.

1 Strongly contaminated halogen-free organic solvents: container A.

2 Organic halogenated solvents and solutions of organic halogen-containing substances: For
strongly contaminated or mixed halogenated solvents container B. Caution: Do not use
aluminium containers; in addition, in the case of water-containing chlorinated waste
materials do not use stainless-steel containers (danger of leaks caused by corrosion).

3 Relatively unreactive organic reagents should be collected in container A. If halogenated,
they should be collected in container B. For solid residues use container C.

4  Aqueous solutions of organic acids should be carefully neutralized with sodium hydrogen
carbonate (Cat. No. 1.06323) or with sodium hydroxide (Cat. No 1.06462). Before
filling into container D, check the pH with pH universal indicator strips (Cat. No.
1.09535). Aromatic carboxylic acids should be precipitated with dilute hydrochloric acid
and vacuum-filtered off. Precipitate: container C; filtrate: container D.

5  Bases and amines in solution: container A or B.
To prevent the occurrence of unpleasant odours (fume cupboard), we recommend careful
neutralization with dilute hydrochloric acid or sulfuric acid (Cat. No. 1.00312 and
1.00716, respectively) beforehand. Check the pH with pH universal indicator strips (Cat.
No. 1.09535).

6  Nitriles and mercaptans should be oxidized by stirring for several hours with sodium
hypochlorite solution (Cat. No. 1.05614). Any excess oxidant should be neutralized with
sodium thiosulfate (Cat. No. 1.06513). Organic phase: container A; aqueous phase:
container D. If necessary, designate as "flammable".

7  Water-soluble aldehydes should be converted into bisulfite adducts with a concentrated
aqueous solution of sodium hydrogen sulfite (Cat. No. 8.06356). Container A or B.

8  Hydrolysis-sensitive organometallic compounds, which are as a rule dissolved in organic
solvents, should be carefully stirred dropwise into 1-butanol (Cat. No. 8.22262) in a hood
with the front screen closed. Any flammable gases formed should be fed via a tube
directly into the extractor duct. When gas development has ceased, continue stirring for
one hour and add an excess of water. Organic phase: container A; aqueous phase: D. If
necessary, designate as "flammable".

9  Carcinogenic compounds and flammable compounds labelled "Highly toxic" or "Toxic"
(except solvents): container F.
Alkyl sulfates are carcinogenic; take particular care to avoid inhalation and skin contact.
To neutralize alkyl sulfates, add dropwise (from a dropping funnel) to concentrated ice-
cool ammonia solution (Cat. No. 1.50426) with vigorous stirring. Before placing in
container D, check the pH with pH universal indicator strips (Cat. No. 1.09535).
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Organic peroxides can be easily detected in aqueous solutions and organic solvents using
the Perex-Test® (Cat. No. 1.16206) and safely neutralized with Iron(II)-chloride (Cat. No.
1.03860). Pure peroxides should be dissolved in a suitable solvent and likewise
neutralized with Iron(II)-chloride (Cat. No. 1.03860). Organic residues: container A or B;
aqueous solutions: container D.

Acid halides should be neutralized by adding dropwise to an excess of methanol (Cat. No.
8.22283) to convert them into the corresponding methyl esters. A few drops of
hydrochloric acid (Cat. No. 1.00312) can be added to accelerate the reaction. Neutralize
with sodium hydroxide solution (Cat. No. 1.05587). Before placing in container B, check
the pH with pH universal indicator strips (Cat. No. 1.09535).

Inorganic acids and anhydrides thereof should first be diluted or hydrolyzed by stirring
carefully into ice water and then neutralized (protective gloves, fume cupboard!) with
sodium hydroxide solution (Cat. No. 1.05587). Before placing in container D, check the
pH with pH universal indicator strips (Cat. No. 1.09535).

Fuming sulfuric acid should be carefully stirred a drop at a time into 40 % sulfuric acid
(Cat. No. 1.09286). Have plenty of ice on hand for cooling. When sufficiently cool, treat
the highly concentrated sulfuric acid as described above.

Analogous to this procedure, other anhydrides can be converted into their corresponding
acids.

Acid gases (hydrogen bromide, hydrogen chloride, hydrogen iodide, chlorine, phosgene,
sulfur dioxide) should be bubbled into dilute sodium hydroxide solution and treated as
described under "Inorganic acids" above.

Bases and alcoholates should be diluted if necessary by carefully stirring them into water
and then neutralized (protective gloves, fume cupboard!) with hydrochloric acid (Cat. No.
1.00312). Before placing in container D, check the pH with pH universal indicator strips
(Cat. No. 1.09535).

Inorganic salts: container I. Neutral solutions of these salts: container D. Before placing in
container D, check the pH with pH universal indicator strips (Cat. No. 1.09535).

Heavy metal-containing solutions and solids: container E.

Stir Raney nickel (also: Urushibara nickel) in the form of an aqueous suspension into
hydrochloric acid (Cat. No. 1.00312) until dissolved (container E). Neither Raney nickel
itself nor any filter residues should be allowed to dry out, otherwise they will
spontaneously ignite in air.

Highly toxic thallium salts and aqueous solutions thereof must be handled with extreme
caution: take special care to avoid skin contact. Container E.

Thallium salts in aqueous solution can be treated with sodium hydroxide (Cat. No.
1.06462) to precipitate thallium(III) oxide for reutilization.

Inorganic selenium compounds are toxic and must, therefore, be handled with caution;
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container E.

Elemental selenium can be recovered by first oxidizing the salts in aqueous solution with
concentrated nitric acid (Cat. No. 1.00443). The addition of sodium hydrogen sulfite
solution (Cat. No. 8.06356) then causes elemental selenium to precipitate out. Aqueous
phase: container D.

Carcinogenic beryllium and its salts must be handled with special caution. Take special
care to avoid inhalation and skin contact. Container E.

(deleted)

Cyanides should first be oxidized to cyanates with hydrogen peroxide (Cat. No. 8.22287)
at pH 10-11. Further addition of the oxidant at pH 8-9 oxidizes the cyanates to CO,. The
completeness of the oxidation reaction can be checked using Merckoquant® Cyanide test
strips (Cat. No. 1.10044); container D.

Azides should be decomposed to nitrogen by causing them to react with iodine (Cat. No.
1.04760) in the presence of sodium thiosulfate (Cat. No. 1.06512); container D.

Inorganic peroxides and oxidants as well as bromine and iodine should be rendered
harmless by reduction with acidic sodium thiosulfate solution (Cat. No. 1.06513);
container D.

Hydrogen fluoride and solutions of inorganic fluorides must be handled with extreme
caution. Do not permit contact of any kind under any circumstances and be sure to work
under an efficient fume cupboard with the front screen closed. Precipitate residues with
calcium carbonate (Cat. No. 1.02063) to yield calcium fluoride. Precipitate: container I;
filtrate: container D.

Residues of liquid inorganic halides and hydrolysis-sensitive reagents should be carefully
stirred a drop at a time into ice-cool 10 % sodium hydroxide solution (Cat. No. 1.05587);
container E.

Red phosphorus must not come into contact with oxidizing substances. Container L.

Phosphorus compounds should be oxidized under an inert gas in an efficient hood with the
front screen closed. From each gram of phosphorus compound measure out a 100 ml
aliquot of 5 % sodium hypochlorite solution (Cat. No. 1.05614) containing 5 ml of 50 %
sodium hydroxide solution (Cat. No. 1.06462), and carefully add the substance solution to
be neutralized a drop at a time, cooling with ice. Add calcium hydroxide (Cat. No.
1.02047) and filter off the precipitated phosphates. Precipitate: container I; aqueous
solutions: container D.

Alkali metals should be taken up in an inert solvent and neutralized by adding 2-propanol
(Cat. No. 1.00995) a drop at a time with stirring. Should the reaction be more violent than
expected, conversion should be carried out with tert-butanol or octanol.

Caution: This reaction produces hydrogen, which can form explosive mixtures; take
necessary precautions. When the reaction has ceased, add water a drop at a time; container
D.
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In the case of alkali borohydrides, add methanol (Cat. No. 1.06008) with stirring; in the
case of alkali amides and alkali hydrides add 2-propanol (Cat. No. 1.00995) a drop at a
time. When the respective reaction has ceased, hydrolize with water; container D.

Tip for avoiding waste: Drying solvents with sodium is neither safe nor a modern
technique.

To destroy lithium aluminium hydride, slurry in an ether. Under an inert gas and with
thorough stirring add - one drop at a time - a 1:4 mixture of ethyl acetate (Cat. No.
8.22277) and the ether used to prepare the slurry. Ensure that none of the reagent comes
into contact with the walls of the flask, as this may result in the formation of small pockets
of residue that do not completely react. Container A.

Residues containing valuable recoverable metals should be forwarded for recycling;
container H.

Aqueous solutions: container D.

Aluminium alkyls are extremely hydrolysis-sensitive. They should be diluted with an inert
solvent (e.g. petroleum benzine, Cat. No. 1.00910) under protective gas, followed by the
dropwise addition of 1-octanol (Cat. No. 1.00991) and - once the reaction has ceased -
subsequently of water (dropwise at first). Container F.

The Extran® laboratory cleaning agents are biodegradable.

If during cleaning operations environmentally harmful materials have been collected, the
washwater should be collected in container D.

Natural substances such as e.g. carbohydrates, amino acids, and other aqueous residues
accumulating in the biochemical laboratory: container D. When mixed with organic
solvents or reagents: container A or B.



