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Forward.

The American university of Beirut (Campus, Medical Center, & AREC) is committed to providing its patients, students, employees and visitors with an environmental health, safety and risk management services that support the university’s mission of rendering education, research, patient care and public services.  

The Hazardous Materials & Industrial Hygiene Division of the Environmental Health, Safety & Risk Management (EHS&RM) is responsible for implementing the University’s Policy on Environmental Health, Safety and Risk Management by ensuring that campus operations comply with Lebanese and/or US National Safety and environmental regulations, requirements and standards.  

The purpose of this manual is to follow basic general laboratory safety rules in laboratories handling chemicals, bio-hazardous materials, or radioactive materials to establish a reasonable level of safety and property protection from the hazards created in a laboratory setting. 

Important Phone Numbers.

Environmental Health, Safety & Risk Management:

2360
Safety/Environmental Engineer:



2360/2361

Health Physics Services:




2360/2363
Fire Protection Engineer:




2360/2368

Hospital Safety Officer:





2360/6019
Risk Manager:






2360/2369
Protection Office:






2400

Fire:









5555
Ambulance:







7777
Beirut Fire Brigade:
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Civil Defense:
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Environmental Health, Safety, & Risk Management
GENERAL LABORATORY SAFETY

Chemical Hygiene Plan

1. Policy

The American University of Beirut (AUB), comprised of the Campus, AUBMC, and AREC, is committed to provide a safe and healthy working environment for its students, staff, faculty, and the general public.

To minimize the potential exposure to hazardous materials AUB requires its students, staff, and faculty to adhere to basic General Laboratory Safety Rules in laboratories handling chemicals, bio-hazardous materials, or radioactive materials.

2. Responsibility for Safety

It is the responsibility all lab occupants (students, faculty, staff, and visitors) to follow the "Policy on Environmental Health, Safety, and Risk Management". Each individual is responsible for conducting activities in a manner that will not endanger himself/herself or any others. Any difficulty in performing procedures safely is to be reported to the immediate supervisor. Individuals are also expected to take an active part in correcting and reporting hazards.

Supervisors and Principal Investigators are to implement all possible measures to provide a safe working environment for those under their direction and to instruct them in safe work procedures. Situations requiring further assistance should be reported to the Department Head.

Department Heads, Chairs and Deans are responsible for overseeing the application of health and safety programs by ensuring that supervisory personnel reporting to them assume their responsibilities for adhering to safety regulations and guidelines. They are also required to identify those situations requiring further assistance or intervention (eg. from the EHSRM). 

3. Basic Rules, Regulations and Procedures

3.1. DO

1. Wear lab coats (knee-length) and appropriate eye protection (minimum safety goggles).
2. Keep clean work places free of unwanted chemicals, biological specimens, radios, and idle equipment.

3. Keep exits and passageways clear at all time. 
4. Become familiar with the locations and operation of safety and emergency facilities such as the fire extinguishers, first aid kit, emergency wash facilities, fire alarm pull stations, telephone, and emergency exits.

5. Wash hands before leaving the laboratory. 
6. Leave behind protective clothing (lab coats, gloves, etc.) When leaving the laboratory to eat. 
7. Remove contaminated cloths immediately

8. Wash before eating, drinking, smoking, or applying make-up
9. Tie or otherwise restrain long hair when working with chemicals, biohazards, radioisotopes, or moving machinery.
10. Work only with materials when you know their flammability, reactivity, toxicity, safe handling, storage and properly operating emergency procedures. 

11. Perform all procedures involving the liberation of volatile materials or aerosols of a toxic or flammable nature in a fume hood.
12. Place sharp objects (syringe needles, broken glass, blades, etc.) In a labeled rigid container before disposal. Materials contaminated with bio-hazardous agents should first be autoclaved. 
13. Keep wet hands and water away from electrical equipment.
14. Secure your compressed cylinders.
15. Perform a safety check at the end of each experiment - make sure that gas, water, electricity, vacuum lines, air and heaters have been turned off and decontaminate any equipment or work areas which may have been in contact with hazardous materials. 

16. Lock laboratory when unoccupied.
17. Store coats, packs, etc., in areas provided, not around the lab bench.
18. Pay strict attention to all instructions before undertaking an experiment. If you do not understand, ask.
19. Clean up apparatus and work areas at the end of the lab period.
20. Set up apparatus so that it is not necessary to reach through the assembly to turn water, gas or electricity off.

21. Assemble apparatus so that control valves and switches will remain accessible if a fire should occur.
22. Be aware of what neighboring laboratory personnel are doing.

3.2. DO NOT

1. Wear open shoes, such as sandals, in the lab.
2. Block access to emergency equipment (eyewashes, safety showers and fire extinguishers). 
3. Pipette by mouth. 
4. Pour water into acid
5. Return unused chemicals to stock bottles.
6. Run, walk in the lab. 
7. Carry hazardous chemicals between the lab and storage rooms by hand. Use secondary containers.

8. Place chemicals where they will cause trip hazards, or are liable to cause personal injury. Reagent bottles, empty or full should not be left on the floor.
9. Place chemicals near incompatible substances that may cause them to react.

10. Leave chemicals or experiments unattended.
11. Store food, food containers, drinking glasses in the laboratory.
12. Keep food in refrigerators at the laboratory.
13. Sniff or taste chemicals.
14. Smoke, eat, or drink, food, beverages or tobacco in laboratories. 

15. Apply cosmetics or lip-balm in the laboratory.
16. Engage in horseplay or other act or mischief in the lab.
17. Perform unauthorized experiments.
18. Remove chemicals from the lab unless directed otherwise from the instructor/supervisor.

19. Use damaged or broken equipment when handling or experimenting with chemicals.
4. Eye Protection

It is required that every student, instructor and visitor in labs where experiments or demonstrations are being performed must wear industrial quality eye protective devices.

Approved eye protection devices for people handling chemicals must prevent both chemical splashes and flying particles (e.g. from broken glass) from entering the eye. The minimum eye protection device that meets these requirements is a goggle with hooded ventilation ports.

5. Chemical Procurement, Distribution and Storage

5.1. Procurement
Before a chemical is received, Material Safety Data Sheet (MSDS) including information about proper handling, disposal, protective equipment needs, etc. should be known and available to those who will be handling this chemical. Chemical containers shall be received intact and contain the proper labels (at least the name, hazard warning, & health effects) along with its MSDS.

5.2. Distribution
When chemicals are hand carried, the chemical container should be placed in secondary container or bucket.

5.3. Storage
Chemicals should be segregated in a separate area with local exhaust ventilation. Received chemicals shall be moved as soon as possible to the designated storage area. The storage area shall be illuminated, with storage maintained at or below eye level.

Chemicals shall be stored properly. Proper storage procedures are listed in table 1. hereafter.
1. Read the label carefully before storing a chemical. More detailed storage information is usually provided by the MSDS (Material Safety Data Sheet). 

2. Ensure that incompatible chemicals are not stored in close proximity to each other. 

3. Separate the following types of chemicals from each other according to the segregation scheme in Table1. Note that this is a simplified scheme and that in some instances chemicals of the same category may be incompatible. For more detailed information refer to the reactivity section of the Material Safety Data Sheet or a reference manual on reactive chemical hazards. 

4. Use spill trays under containers of corrosive reagents. 

5. Use National Fire Prevention Association (NFPA) or Underwriters Laboratories (UL) approved storage cabinets for flammable liquids.

6. Flammable chemicals that require refrigeration should be kept in "explosion safe" refrigerators. 

7. Do not store hazardous liquids or large objects on shelves above eye level.

6. Compressed Gases

Compressed gas cylinders contain gases or liquids at very high pressures reaching up to 1000 atmospheres. These cylinders should be handled as high-energy sources or potential explosives. Compressed gases are safe to work with if cylinders are handled properly and the gas dispensed according to established procedures.

1. Avoid dropping cylinders or allowing them to bump each other.

2. Large cylinders must be moved only in approved cylinder cart.

3. Cylinders must be secured with straps or chains to a wall or lab bench, while storage or in use.

4. Cylinders must not be stored near sources of heat.

5. Oxidizing gases and reducing gases should be stored separately from each other.

6. Keep valve protection cap on the cylinder at all times when the pressure regulator is not attached.

7. Use an open-end wrench on cylinder valves.

8. All the cylinders must be marked on the body as to content.

9. The valves on cylinders of flammable gases should be grounded.

10.  Leave a slight pressure of gas in the cylinder to prevent contamination from being sucked into the cylinder, which might form an explosive mixture. NEVER EMPTY A CYLINDER COMPLETELY.
11.  An empty cylinder should be marked with the code “MT” and the date. The regulator should be removed, the valve cap replaced, and arrangement should be made to have it removed from the lab.

12. Never refill a cylinder

13. Never interchange regulator valve and tubing between cylinders containing different gases.
Oxygen cylinders need special oil-free and grease-free valves, regulators, and tubing. It is imperative that only these types of fittings be used with oxygen to avoid explosions.

7. Handling Glassware

Laboratory glassware is fragile and must be handled properly to avoid injury.

1. tubing should be broken as follows:

Scratch with a single stoke of a triangular file.

Moisten scratch and wrap a towel around the glass to protect hands. Place thumbnails against tubing opposite scratch and press while pulling apart. Fire polish ends before using.

2. When fire polish or bending glass tubing, place hot glass on wire gauze. Make sure glass is cool before touching it or handling to another person.

3. Choose a stopper with hole size appropriate to the size of the tubing. Lubricate the tubing and the hole with glycerin or water and wrap tubing in a towel to protect hands incase the tubing should break. Grasp tubing close to point of insertion and apply force while slowly twisting tube. Hold stopper between thumb and forefinger and keep palm of hand away from the area where glass will come through stopper.

4. Apparatus that can roll such as thermometers should be placed on the lab bench braced against other objects at right angles to the edge of the bench, to keep them from rolling onto the floor.

5. Filter flasks used in vacuum filtration should be heavy walled and free from cracks or other imperfections. Vacuum must be released from all parts of apparatus before disconnecting

6. Broken glass should be swept with a brush and dustpan taking care to get all the fragments.

8. Special Precautions and Chemical Handling Procedure

1. Keep volatile chemicals covered wherever possible and work in the hood. Never put your nose directly over a container of volatile chemicals. To sample something by odor, direct some vapors towards the nose with the hand after filling the lung with air.

2. Handle dry ice and items stored in dry ice with tongs or insulating gloves. 

3. Never put your head in a container of dry ice. Sudden suffocation may result.

4. Chemicals should be always rinsed off the outside of the bottle before returning it to the shelf.

5. Unlabeled chemicals must not be used. They should be identified and properly disposed.

6. Keep mercury out of sinks and sewer drains. Mercury spills must be reported and cleaned up immediately with a mercury spill kit (call EHSRM at ext. 2360).

7. Hydrofluoric acid must not be used except under direct supervision of the instructor. Immediate medical attention is necessary if this acid comes into contact with the body.

8.1. Unstable Chemicals
Many chemicals, most notably ethers, are susceptible to decomposition resulting in explosive products. Ethers, liquid paraffins, and olefins form peroxides on exposure to air and light. Since most of these products have been packaged in an air atmosphere, peroxides can form even if the containers have not been opened.

Unopened containers of ethers should be discarded after one year, unless the manufacturer added inhibitors. Containers of ethers should be discarded within six months of opening. Ethers beyond their expiry dates should not be handled; contact EHSRM @ ext. 2360 to arrange to have the material removed. 

Refer to the label and Material Safety Data Sheet (MSDS) of the chemical since they will also indicate if a chemical is unstable. 

8.2. Explosive Chemicals
Many chemicals are susceptible to rapid decomposition or explosion when subjected to forces such as being struck, vibrated, agitated or heated. Some become increasingly shock sensitive with age.

1. Refer to the label and the Material Safety Data Sheet to determine if a chemical is explosive. 

2. Write the dates received and opened on all containers of explosive or shock-sensitive chemicals 

3. Discard opened containers after six months, and closed containers after one year, unless the manufacturer has added inhibitors. 

4. Wear appropriate personal protective equipment and perform experiments behind face shield.

5. Work with small quantities. 

The following are atomic groupings that are associated with the possibility of explosion: 

1. acetylide 

2. hypohalite 

3. amine oxide 

4. nitrate 

5. azide 

6. nitrite 

7. chlorate 

8. nitro 

9. diazo 

10. nitroso 

11. diazonium 

12. ozonide 

13. fulminate 

14. perchlorate 

15. N-haloamine 

16. peroxide 

17. hydroperoxide 

18. picrate 

The following are common examples of materials known to be shock-sensitive and explosive: 

1. ammonium perchlorate 

2. ammonium nitrate 

3. copper acetylide 

4. dinitrotoluene 

5. fulminate of mercury 

6. lead azide 

7. nitroglycerine 

8. picric acid (when dry) 

9. trinitrotoluene 

8.3. Perchloric Acid
This is a powerful oxidizing agent which may react explosively with reducing agents and organic matter. Perchloric acid vapors tend to condense on the insides of fume hoods and the inner linings of ducts, eventually forming perchlorate crystals which are shock-sensitive explosives. Many accidents, some of them fatal, involving the use of perchloric acid have been recorded.

1.  Perchloric acid should only be used in a water wash down hood of non-combustible construction.

2. Do not perform perchloric acid digestions in an ordinary fume hood. 

3. Organic materials should not be stored in a perchloric acid hood. 

4. In wet digestions, organic matter should first be treated with nitric acid to destroy easily oxidizable matter. 

5. Do not allow perchloric acid to come into contact with strong dehydrating agents (concentrated sulphuric acid, phosphorus pentoxide, etc.) 

6. Anhydrous perchloric acid (greater than 85%) should be handled only by experienced research workers who are thoroughly familiar with its properties. 

9. Waste Minimization
Although hazardous waste disposal services are not charged to the department directly, it is still a great financial burden to the University as a whole and drains funds that could be utilized elsewhere. Good management of hazardous materials will help minimize disposal costs and can be achieved by observing the following:

1. Label all materials: If the identity of a material is not known, it must be analyzed before disposal, the costs of which are prohibitive. 

2. Do not overstock: One of the main sources of laboratory waste is surplus stock - the result of over-buying. It may be tempting to take advantage of lower unit prices by buying quantity, but costs of surplus chemical disposal may ultimately exceed any savings realized at the time of purchase. 

3. Return test materials to their sources: If you are receiving pesticides, herbicides, or other test materials of a hazardous nature, ensure that the organizations supplying them accept responsibility for the disposal costs. 

4. Do not accept donations of materials that you don't plan to use. Many companies have traditionally unloaded unwanted reagents by donating them to universities, who eventually absorb the costs of disposal. 

5. Never discharge wastes into the sewer unless you have contacted EHSRM ext. 2360 prior to disposal.

6. Substitute hazardous experimental materials for non-hazardous ones. For example, use aqueous-based, biodegradable scintillation fluids whenever possible. 

10. Waste Disposal

In general, no chemical waste should be disposed of into the sink, sewer, or regular trash container. Chemical wastes should be collected, labeled, dated, and disposed of through the EHSRM. Kindly refer to the Hazardous Materials Management Plan.
As a general rule in the lab, wastes should be disposed of as listed below. Check with your instructor for deviation from these guidelines.

1. dry or solid chemicals should be disposed of in rigid containers

2. Paper should be disposed of in regular trash.

3. Aqueous wastes containing heavy metals or other toxic substances should be disposed of in bottles that can tightly hold liquids.

4. Acids and bases can be disposed down the sinks with running water. Common acids; hydrochloric, nitric, sulfuric, and acetic; may be neutralized or diluted to pH 6 and flushed down the sink. Common bases may be diluted to pH 8 or neutralized and flushed down the sink with running water.

5. Organic solvents should be separated in containers.

11. Personal Accidents & Injuries
11.1. Accident/Incident Reporting Procedure

All accidents, dangerous incidents (hazardous materials spills, etc.) or suspected occupational diseases should be reported using the Incident Report Form.
Forms should be completed within 24 hours of the incident and forwarded to the EHSRM.

All incidents, including those involving only minor injuries, "close calls" without injury, damage to equipment, chemical odors, or spills and leaks of hazardous materials should also be reported.
11.2. Skin Contact with Chemicals and Burns on the Skin
Rinse the affected area thoroughly with large amounts of cool water. Remember that heat may be generated when water comes into contact with some chemicals, so make sure the rinsing is continued for at least 15 minutes. Do not apply ointment. Go to the Infirmary or the Emergency Room.
11.3. Excessive Vapor Inhalation
 If safe, move victim to fresh air immediately and loosen tight clothing. A person trained in CPR techniques should monitor the person's airway. Transport to Emergency Room
11.4. Clothing Fires
STOP (where you are), DROP (to the floor), and ROLL (to smother the flames). Do not proceed to the shower until the flames have been extinguished. After the fire has been put out, go to the nearest shower or drench hose and cool the burned areas with water.

11.5. Chemical Contact with Eyes
Proceed to the eyewash immediately and activate it by pushing the lever forward. Hold the lids apart and wash the eye(s) with plenty of running water for at least 15 minutes. If a tap or drench hose is used, run the water gently to avoid damaging the eyes due to excess water pressure. Go to Emergency Room.
11.6. Cuts
Apply pressure to the cut with a sterile pressure dressing except when there is an object protruding from the wound, in which case apply pressure around the wound. Obtain medical assistance for even small cuts, as infection may develop if not treated properly.

11.7. Animal Bite
Immediately after treating wound (see CUTS, above), seek medical attention.

12. Maintenance & Inspections

Maintenance
Eye wash fountains should be inspected and operated on weekly basis. Safety showers should be tested routinely on monthly basis, and other safety equipment (e.g. extinguishers) should be inspected regularly. All the maintenance and inspections of these equipment should be recorded in a log book at the department concerned 
Fume Hoods: The performance standard for fume hoods at AUB is the delivery of a minimum face velocity of 100 linear feet per minute with a door opening of 30 cm (approximately half sash height). An anemometer is available from the EHSRM or Physical Plant to determine a fume hood's performance. EHSRM shall perform periodical inspection and evaluation of fume hoods at least twice per year.

To ensure your fume hood provides the highest degree of protection, observe the following guidelines:

1. Only materials being used in an ongoing experiment should be kept in the fume hood.

2. Cluttering of the hood will create airflow disturbances. 

3. Large apparatus inside a hood should be placed on blocks or legs to allow air to flow underneath. 

4. Operate the fume hood with the door as low as practical. Reducing the open face will increase the face velocity. 

5. Work with your hands as far into the hood as possible. The contents should be at least 15 cm inside the hood. 

6. Keep your head outside of the hood. 

7. Avoid cross drafts at the face of the hood. Even pedestrian traffic may be sufficient current to cause air turbulence. 

8. Keep fume hood door closed when not attended. 

13. Emergency Procedures

13.1. In Case of Fire

1. Remain calm – Do not shout “Fire”.

2. Rescue: Rescue personnel who are in immediate danger. This step is usually performed simultaneously with step 3 Alarm.

3. Alarm: Give the alarm – Dial 5555 and inform operator of exact location of fire. 

4. Contain: Close doors and windows to isolate fire and smoke from rest of the building.

5. Evacuate: Evacuate the building using the nearest exit (Do not use elevators). Do not reenter the building until the alarm is silenced and you are told that it is safe to reenter.

6. Extinguish: You may fight the fire if you have been trained to do so, your exit is assured and that the alarm has been given.

7. Once the Emergency Response Team or the Beirut Fire Brigade arrive, they will be in charge until they declare the area safe and leave the scene.

13.2. Hazardous Materials Emergencies: 
Chemical, biological and radioactive materials are present in laboratories. If a hazardous material is spilled or released the following precautions or actions are recommended, in addition, refer to "Hazardous Materials/Wastes Management Plan" for further action.

If you are unsure about the danger of the material:

1. Do not approach the spill and avoid contact with the material. Avoid breathing gases, fumes or smoke that may be generated. Vapours may be harmful even if there is no odour.

2. If others may be in danger, activate alarm or inform personnel to evacuate the area. Close doors to contain the area of the spill.

3. From a safe location call the EHSRM ext. 2360 (during working hours) or the Protection Office ext. 2400 (24 hours/day), describe the nature of the emergency.

4. Stay in a safe area near the vicinity so that you can assist emergency response personnel.

If you are certain that the spill or leak poses no immediate danger or personal injury report it as in 3 above and:

1. Use absorbent material to keep the contamination from spreading or entering drains. Absorbents such as sand, vermiculite, towel papers etc. may be used.

2. Working from the outside-in absorb the spilled material and using a shovel or dust pan place the spilled material inside a plastic bag or container.

3. EHSRM personnel will advise on further actions.

If the spill is in a lab, shop or chemical storeroom: 

1. Evacuate all personnel from the room. 

2. Be sure hood/local exhaust is on. 

3. If flammable liquids are spilled, disconnect the electricity to sources of ignition if possible. 

4. Call EHSRM @ ext. 2360 to request additional assistance if you cannot manage the clean up yourself. 

If spill is in a corridor or other public passageway: 

1. Evacuate all people from the area. Close off area to keep others out. 

2. Call the EHSRM at ext. 2360

3. Call Physical Plant @ ext. 2015 or Plant Engineering (AUBMC) @ ext. 6503 to request to have the air system in the area shut down (to prevent contamination of other areas) and to request additional assistance. 

13.3. Butane Gas Leaks
All butane gas leaks should be considered as serious leaks and dealt with promptly.

1. Shut off gas source immediately. 

2. Call EHSRM at ext. 2360 immediately.

3. Call Physical Plant (@ 2015 for Campus) or Plant Engineering (@6503 AUBMC) immediately.

4. Shut off all sources of ignitions (open flames, hot plates etc.)

5. Do not turn on or off the electricity.
6. Open windows for ventilation

13.4. Spill Response
Principal investigators and academic professors are responsible to develop a contingency plan in response to the types of spill situations that may be anticipated for their operations. The following factors are to be considered when developing spill response procedures:

1. Categories of chemicals and their chemical, physical and toxicological (eg. oxidizers, flammable solvents) properties. 

2. The quantities that may be released. 

3. Possible locations of release (eg. laboratory, corridor). 

4. Personal protective equipment needed. 

5. Types and quantities of neutralizing or absorbing material needed. 

The EHSRM will help principal investigators and academic professors in establishing their specific spill response plan.

These guidelines should be followed when initially responding to a spill situation:

1. Determine appropriate clean up method by referring to the Material Safety Data Sheet (MSDS). If you are unsure how to proceed, contact the EHSRM at ext. 2360 for advice or assistance. Do not attempt to clean up the spill if you do not have the necessary protective equipment. 

2. If the spill is minor and of known limited danger, clean up immediately. 

3. If the spill is of unknown composition, or potentially dangerous (explosive, toxic vapors), alert everyone present and evacuate the room. 

4. If the spill cannot be safely handled using the equipment and personnel present, call the EHSRM at ext. 2360 (during working hours) or Protection Office at ext. 2400 (24 hours/day) to request assistance. 

13.5. Guidelines for Specific Types of Spills

Radioactive Spills

Response to radioactive spills shall be in accordance to the Radiation Protection Handbook of the University Radiation committee.

1. Personnel nearby must be notified to leave the immediate area, but remain as a group to be surveyed for contamination.  Their movement must be confined to prevent the spread of radioactive material.

2. The spill must be covered with absorbent pads to contain the liquid.

3. Contact Health Physics Services at ext. 2360-63-67.

4. Involved personnel must remain nearby to ensure that no one enters the area and to be able to provide information when help arrives.

5. In the case where clothing might be contaminated, they must be removed and placed in plastic bags.

6. Contaminated skin must be GENTLY washed with soap and water.  It is important that the integrity of the skin not to be damaged during washing.

Flammable and Toxic Liquids

If fire occurs, follow the IN CASE OF FIRE procedure. 

If no flames are evident, pour adsorbent around the perimeter of the spill and then cover the rest of the material. Wear an appropriate respirator if toxic vapors are involved.

While wearing gloves resistant to the chemical being handled, scoop up the absorbed spill, place it in a plastic bag, seal it, and place in a labeled container

Corrosive Liquids

1. Alert everyone present. If vapors are being released, clear the area.

2. Do not attempt to wipe up a corrosive liquid unless it is very dilute.

3. Gloves, boots, apron and eye protection MUST be used when neutralizing an extensive corrosive spill. Respiratory protection is required if the liquid releases corrosive vapor or gas.

4. Pour the required neutralizing or adsorbing material around the perimeter of the spill, then carefully add water and more neutralizing material to the contained area. Carefully agitate to promote neutralization.

5. Use pH paper to verify that all contaminated areas are neutralized and safe to wipe up.

6. If an adsorbent (eg. spill control pillows) is used instead of a neutralizer, scoop up the absorbed spill, place it in a plastic bag, seal it, and then place in a labeled box. If neutralized material contains no toxic heavy metals (eg. chromium), flush down the drain with plenty of water.

Corrosive Solids

A spilled corrosive solid (eg. phosphorous pentachloride, or aluminum chloride) should be blanketed with its neutralizing agent, swept up and placed into an open container, and then sprinkled into cold water inside of a fume hood. Shield against splattering.

14. Incompatible Chemicals

Table 1 - Suggested Segregation for Chemical Storage 

	INORGANIC
	ORGANIC

	Top
	Top

	Sulfur, phosphorous, arsenic, phosphorus pentoxide
	Alcohols, glycols, etc.

	Halides, sulfates, sulfites, thiosulfates, phosphates, etc.
	Hydrocarbons, esters, etc.

	Amides, nitrates (not ammonium nitrate), nitrites, etc.
	Ethers, ketons, etc.

	Metals & hydrides

(store away from any water)
	Epoxy compounds, isocyanates

	Hydroxides, oxides,

Silicates, etc.
	Sulfides, polysulfides, etc.

	Arsenates, cyanides, ets.

(Store above acids)
	Phenols, cresols

	Sulfides, selenides, phosphides

Carbides, nitrides
	Peroxides, azides, etc.

	Borates, chromates, manganates

Permanganates, etc.
	Acids, anhydrides, peracids, etc.

	Chlorates, perchlorates, chlorites,

Perchloric acid, peroxides, etc.
	Miscellaneous

	Acids, except nitric


	Miscellaneous

(Nitric acid)

	
	


The storage scheme outlined above may not suffice to prevent mixing of incompatible chemicals. Certain hazardous combinations can occur even between chemicals of the same classifications. The following are common examples of incompatible combinations:

Table 2. Chemical Incompatibility

The following represents a partial list of common incompatible chemicals (Reactive Hazards). Substances in the left hand column should be stored and handled so that they can not accidentally contact corresponding substances in the right hand column under uncontrolled conditions.

	Acetic acid
	Chromic acid, nitric acid, hydroxyl-containing compounds, ethylene glycol, perchloric acid, peroxides, permanganates

	Acetic anhydride
	Hydroxyl containing compounds such as ethylene glycol, perchloric acid

	Acetone 
	Concentrated nitric and sulfuric acid mixtures, hydrogen peroxide

	Acetylene
	Chlorine, bromine, copper, silver, fluorine, mercury

	Alkali and alkaline earth metals, such as sodium, potassium, lithium, magnesium, calcium, and powdered aluminum
	Carbon dioxide, Carbon tetrachloride, other chlorinated hydrocarbons (also prohibit the use of water, foam , and dry chemical extinguishers on fires involving these metals- dry sand should be employed)

	Ammonia (anhydrous)
	Mercury, chlorine, calcium hypochlorite, iodine, bromine, hydrogen fluoride, any mineral acid

	Ammonium nitrate
	Acids, metal powders, flammable liquids, chlorates, nitrites, sulfur, finely divided organics, combustibles

	Aniline
	Nitric acid, hydrogen peroxide

	Antimony pentasulfide (golden antimony sulfide)
	Chlorates, nitrates, other oxidizing agents, acids

	Bromine
	Ammonia, acetylene, butadiene, butane, other petroleum gases, sodium carbide, turpentine, benzene, finely metals

	Calcium hypochlorite
	Acid, moisture

	Calcium oxide
	Water

	Carbon, activated
	Calcium hypochlorite, other oxidants

	Chlorates (potassium chlorate)
	Ammonium salts, acids, metal powders, sulfur, hypophosphites, finely divided organics, combustibles

	Chlorine
	Ammonia, acetylene, butadiene, butane, other petroleum gases, hydrogen, hydrocarbons, sodium carbide, turpentine, benzene, finely divided metals

	Chlorine dioxide
	Ammonia, carbon monoxide, mercury, methane, phosphine, hydrogen sulfide

	Chlorosulfonic acid
	Water, metals

	Chromic acid and chromium trioxide
	Acetic acid, naphthalene, camphor, glycerol, glycerine, turpentine, alcohol, other flammable liquids

	Copper
	Acetylene, hydrogen peroxide

	Cumene hydroperoxide
	Acids (organic or mineral)

	Cyanide
	Any acid, nitrates or nitrites, molten potassium, or sodium salts

	Fluorine
	Isolate from everything

	Hydrazine
	Hydrogen peroxide, nitric acid, any other oxidant

	Hydrocarbons (benzene, butane, propane, gasoline, turpentine, etc.)
	Fluorine, chlorine, bromine, chromic acid, peroxides

	Hydrochloric acid
	Nitric acid, chlorates, other oxidizing agents, common metals

	Hydrocyanic acid
	Nitric acid, alkalis

	Hydrofluoric acid (anhydrous), Hydrogen fluoride
	Ammonia (aqueous or anhydrous)

	Hydrogen peroxide
	Copper, chromium, iron, most metals or their salts, any flammable liquid, combustible materials, aniline, nitro-methane

	Hydrogen sulfide
	Fuming nitric acid, oxidizing gases, other oxidizing materials

	Iodine
	Acetylene, ammonia, (anhydrous or aqueous), hydrogen

	Mercury
	Acetylene, fulminic acid (produced in nitric acid ethanol mixtures), ammonia

	Nitric acid (concentrated)
	Acetic acid, acetone, alcohol, aniline, chromic acid, hydrocyanic acid, hydrogen sulfide, flammable liquids, flammable gases, fulminates, picrates, chlorates, turpentine, carbides, metallic powders, nitritable substances

	Nitroparaffins
	Inorganic bases, amines

	Oleum (fuming sulfuric acid)
	Water

	Oxalic acid
	Silver and mercury and their salts

	Oxygen
	Oils, grease, hydrogen, flammable: liquids, solids, gases

	Perchloric acid
	Acetic anhydride, bismuth and its alloys, alcohol, paper, wood, grease, oils (all organics), any dehydrating agent

	Peroxides, organic
	Acids (organic or minerals), also avoid friction – store in cold place

	Picric acid
	Metals

	Phosphorus (white)
	Air, oxygen

	Phosphorus pentoxide
	Alcohol, strong bases, water

	Potassium chlorate
	Acids (see also chlorates)

	Potassium perchlorate
	Acids (see also perchlorates)

	Potassium permanganate
	Glycerol, ethylene glycol, benzaldehyde, sulfuric acid, alcohol, ethers, flammable gases, combustible materials

	Silver and its salts
	Acetylene, oxalic acid, tartaric acid, fulminic acid (produced in nitric acid ethanol mixtures), ammonia compounds, picric acid

	Sodium
	See alkali metals (above)

	Sodium chlorite
	Combustible materials, sulfur, acids

	Sodium nitrite and nitrate
	Ammonium nitrate and other ammonium salts

	Sodium peroxide
	Any oxidizable substance, such as ethanol, methanol, glacial acetic acid, acetic anhydride, benzaldehyde, carbon disulfide, glycerol, ethylene glycol, ethyl acetate, methyl acetate, furfural

	Sulfuric acid 
	Chlorates, perchlorates, permanganates, sulfides, nitrites, nitrates, fluorides, bromides, iodides, fulminates, metallic powders, carbides, picrates, other combustible materials

	Sulfur
	Chlorates, nitrates, other oxidizing materials

	Titanium
	DO NOT USE WATER, CARBON TETRACHLORIDE, FOAM OR DRY CHEMICAL ON TITANIUM FIRES

	Zinc powder or dust
	Acids, sodium hydroxide, potassium hydroxide

	Zirconium
	DO NOT USE WATER, CARBON TETRACHLORIDE, FOAM OR DRY CHEMICAL ON ZIRCONIUM FIRES
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