Safety in the Laboratory
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Last Revised 9/2/07
GENERAL SAFETY RULES

1. The written approval of the instructor is required for anyone to be in the laboratory after hours (6:30 p.m. to 8 a.m.), on weekends, or on non-scheduled laboratory days.

2. Written approval by your faculty engineering clinic manager must be obtained before any equipment is operated.  To obtain permission, all members of an engineering clinic team must demonstrate knowledge of the operating procedures of their equipment and possible hazards.  Clinic team members must also be familiar with the safety aspects of surrounding experiments.
3. Safety glasses with sideshields are required when you are within the marked boundaries of the laboratories.  Neckties, dangling clothing or jewelry, and other unsafe items are prohibited.  Long trousers are recommended.  When handling liquids safety goggles are required.  
4. Sleeping is prohibited in the laboratory.  Violation of this rule will result in dismissal from the laboratory for that day and an unexcused absence.

5. Horseplay of any sort is absolutely prohibited in the laboratory.

6. Smoking and open flames are prohibited in the laboratory.

7. The safety precautions in the experimental plan that has been approved by your faculty engineering clinic manager must be followed.

8. No operating equipment maybe left unattended without the written approval of your faculty engineering clinic manager.  At least two members of the group must be present while the equipment is operating. 

9. The laboratory floor must be kept dry, clean, and uncluttered at all times.  Any spills should be cleaned up immediately. 

10. All chemicals must be transported in a safety carrier.  All glass thermometers and more than one item of glassware must be transported in a bucket or other suitable container.

11. CHEMICALS AND GLASSWARE ARE NOT TO BE TRANSPORTED ON THE SPIRAL STAIRCASE. 

12. The students are expected to be familiar with the safety aspects of all the chemicals used in the laboratory and with the coding system used to label containers and pipelines.

13. Any accident or hazardous situation must be reported to your faculty engineering clinic manager or other appropriate faculty immediately.

14. Any serious violation of any of these safety rules may lead to immediate dismissal from the engineering clinic.  Minor violations of any of these rules will be dealt with in a manner consistent with the Safety Program.  A person who repeatedly disregards the safety rules will be called in for consultation with one of the laboratory safety coordinators.  A penalty that suits the violations may be imposed and, at the discretion of your faculty engineering clinic manager, the student’s grade may be lowered.

Personal ProtectiVE EQUIPMeNT

Personal protective equipment shall be provided, used, and maintained in a sanitary and reliable condition whenever it is necessary by reason of process or environmental hazards.

1.  DUST MASK
    A.  A dust mask should be worn when handling powdered solids.

    B.  Dust masks prevent inhalation of solid particles.

1. Ear Protection

A. Earplugs protect the ears against high-decibel noise (90 dBA or above).

B. If your ears are sensitive to noise, you may want to wear earplugs while working in the laboratory.

3.  EYE PROTEcTION
A. Safety glasses with sideshields or safety goggles are to be worn at all times in the laboratory.

B. Safety goggles must be worn when handling hazardous chemicals.

C. Contact Lenses are discouraged in the laboratory.  If contact lenses are worn, safety goggles are strongly recommended in place of safety glasses with side shields.

4.   Footwear
    A.  The following footwear are not allowed:

1. Ventilated shoes.

2. Sandals.

    B.  The following shoes are not recommended:

1.  Porous leather or cloth shoes.

2.  Tennis shoes.

5.  GLOVES
A. Insulated gloves are required to avoid burns when operating steam valves and when handling hot objects.

B. Rubber or other protective gloves are required to avoid contact with chemicals that can burn or penetrate the skin.

6.  Required Clothing
A. Long trousers (recommended).

B. No neckties, no dangling clothes nor dangling jewelry.

C. Buttoned long sleeve shirts (recommended).

D. Precautions should be taken to prevent long hair from becoming entangled in moving machine parts.

E. Long-sleeve laboratory coat when handling chemicals that can burn the skin or be absorbed through the skin.

7.  LOCATION OF PERSONAL PROTECTIVE EQUIPMENT

    A.  Dust masks, ear plugs, and gloves are in the Laboratory.

    B.  Goggles can be purchased from the Rowan University Bookstore.

General Equipment Safety
1.  Chemical Safety
A. A safety carrier is available in Chemistry Stores.

B. Transport all chemicals using a safety carrier.  The chemical must be in a closed container.

C. NO CHEMICALS are to be carried on the spiral staircase. Use the elevators or alternative stairways.

D. Flammable, volatile chemicals are to be stored in the Flammable Liquids Storage Cabinet.

E. Chemicals are NOT to be stored in the hoods.  Chemicals must be removed from the hoods at the end of the day.

F. Use a Class B Fire Extinguisher for chemical fires.

G. All containers must be labeled as to their contents and must have a “Right to Know Law” Label attached.  Any unlabelled container must be reported to the Laboratory Supervisor and be treated as a hazardous substance.

H. Wear protective gloves and apron when handling strong acids and bases.

I. The Laboratory Supervisor must be notified of any new chemical introduced into the laboratory so that the MSDS can be obtained and all students can be trained on the handling of the chemical.

 2.  Chemical Storage Cabinet 

A. No flammable, volatile chemicals are to be stored in this type of cabinet.

B. Store acids and bases on the lowest shelf with acids on one side and bases on the other side.

C. Store oxidizable materials away from acids and bases.

D. ALL chemicals must be labeled.

E. The Laboratory Supervisor must be notified of any new chemical placed in the chemical storage cabinet so that the MSDS can be obtained and the chemical list updated.

 3.  Electrical SAFETY

A. Use the “left-hand” rule in operating power boxes, i.e. use the left hand to move the handle up or down.

B. Power must be off before making electrical connections.

C. Avoid splashing or spraying water on electrical connections, wall sockets, and junction or power boxes.

D. Keep extension cords away from traffic and water.

E. Use 3-pronged plugs with a ground connection.

F. Use a Class C Fire Extinguisher if energized electrical systems are involved.  

  4.  FlAMMABLE LIQUIDS STORAGE CABINETS

A. Only flammable chemicals may be stored here.

B. Separate incompatible chemicals.

C. ALL chemicals must be labeled.

D. The Laboratory Supervisor must be notified of any new chemical added to the Flammable Liquids Storage Cabinet so that the MSDS can be obtained and the list updated.

5.  FLAMMABLE WASTE CONTAINER

A. A Flammable Waste Container is located in the laboratory for the disposal of solid flammable waste.
6. Gas Cylinders

A. Cylinder contents are under pressure; keep cylinders upright and secured to a sturdy base with a chain.

B. The gas or liquid contained in the cylinder should be clearly identified on the container.

C. If a cylinder has been emptied, clearly label this information on the container.

D. Keep the valve cover screwed securely on top of the cylinder while storing.

E. Store cylinders away from high temperatures.

F. Do not store flammable materials near oxygen cylinders.

G. Always move a cylinder tank with a cart; cylinder must be chained to the cart and valve cover screwed on.

H. Have the Laboratory Supervisor or maintenance personnel change cylinders.

I. Once the cylinder is installed:

1. Make sure connecting pipes and hoses are tight and in good condition to prevent leakage.

2. Check for leaks with soapy water or using the leak detection fluid Snoop®.

J. Fully open main cylinder valve.

 7.  Glassware

A. Glassware is not to be transported up or down the spiral staircase.  Use the elevators or stairways.

B. Glassware and mercury or alcohol thermometers must be transported in a bucket or suitable container.

C. Use hand protection when inserting glass tubing into rubber stoppers, corks, or rubber tubing.

D. Glass tubing should be fire polished and lubricated before insertion into rubber stoppers or rubber tubing.

E. Always wear eye protection when using glassware.

F. Take care in storing and in handling glassware.

G. Discard or replace damaged glassware.

H. Use only vacuum designed glassware for vacuum purposes.

I. Dispose of broken glass in the broken glass container.

8.  LADDERS

A. Ladders are always to be chained when not in use.

B. When one or more ladders are in use, the remaining ladders should be chained.  A hook on the chain makes it possible to chain the ladders without locking the chain.

C. Do not use the top two steps and do not lean while using a ladder.  Someone should hold the base of the ladder while it is being used.

D. Avoid lights and electrical wires while moving a ladder.

E. Moving ladders longer than 6 feet requires two people.

9.  Manometers

A. By-pass valve must be open before opening valves in lines to manometer legs.

B. Open valve to low pressure source first and then valve to high pressure source.

C. Close by-pass valve slowly and observe manometer reading. If manometer level is going off-scale, quickly open by-pass valve.

D. Open by-pass valve immediately after taking the reading.

E. Close valve to high pressure source first and then valve to low pressure source.

10.  MIXING AND STIRRING Devices

A. Keep hands, hair, and loose clothing away from agitator.

B. Lock out the power supply to the agitator before adding material to the tank or before manually stirring the material in the tank.

C. For hand-held agitators, make sure agitator is off before adding material to the tank.

D. If solids have settled to the bottom of the tank, they should be stirred by hand before starting the agitator.

E. Make sure the agitator is immersed in the solution to be mixed before starting motor.

F. Turn off motor before removing the agitator from the mixed solution.

11.  PERSONAL HYGIENE PRACTICES

A. Wash hands before and after running an experiment.

B. Wear gloves appropriate for the experiment.  Clean the gloves after using them.

C. Cover any cuts or open wounds with clean, suitable material.

D. Do not apply cosmetics while in the laboratory.

E. Do not eat in the laboratory area.

F. Keep extra clothing available so that you can change after working in the laboratory or in case your clothes become contaminated.

G. Use a pipette bulb; do not use your mouth to pipette.

12.  Pumps, FANS, BLOWERS, AND COMPRESSORS

A. Make sure that guards on moving parts and on electrical connections are in place.

B. Keep clothing, hands, and hair away from moving parts.

13.  RADIOS AND WALKMANS

A. Listening to radios and walkmans is prohibited in the laboratory.

14.  SAFE LIFTING PRACTICES

A. Clear a pathway before moving things.

B. Check the object’s weight to see if help is needed.

C. Keep back straight and vertical to the ground.  Keeping your head up and looking straight ahead will help.

D. Bend knees when lifting; use the legs to lift and not the back.

E. Bring the object as close to the body as possible.

F. Be careful when putting the object down; follow the same guidelines as for lifting.

15.  Steam Lines and Condensate Lines

A. Use insulated gloves for operating steam valves.

B. Open valves slowly and only to the desired position.

C. Keep hands and clothing away from steam lines.

D. Lines from steam traps should extend into the drain.

E. During initial start up, by-pass steam traps until live steam exits from discharge line.

Stay clear of condensate/steam discharge lines, especially during initial start up.

A more detailed description of safety procedures can be found in the Chemical Hygiene Plan of the College of Engineering.  This document is located in the Chemical Process Technicians Office and as a pdf file on the course homepage.

Junior/Senior Engineering Clinic

I have examined the College of Engineering Chemical Hygiene Plan and read the Safety in the Laboratory document and understand the contents. I shall conduct myself in a safe and professional manner during the time I am in the laboratory and shall notify the Instructor of any unsafe condition that comes to my notice.

Date: ________________
Signature: _______________________


Printed Name: ____________________
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