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SUGGESTED SEQUENCE OF STEPS TO MORE SAFELY
ORGANIZE YOUR SCHOOL’S CHEMICAL STORES AREA

1 Take an inventory of all the chemicals in your school. 2
You will never know the extent of your problem until

¢ you know exactly what you have. Record the inventory.
You may want to consider the purchase of the FLINN

CHEMICAL INVENTORY SYSTEM to facilitate
this task.

Decide what products you will need for the next year
(at best, two years). Ruthlessly rid yourselves of the
remainder of the accumulated materials.

Reorganize the remaining products into their compatible chemical families (see our Suggested Chemical Storage Pattern on page
3 1075). The actual sequence of compatible families on your shelves is not critical. What is important is to keep the compatible
¢ families separate and to keep the organic and inorganic families as far apart as possible. The Suggested Shelf Storage Pattern shown
on pages 1075-1076 is only one suggested sequence you can use. If shelf space is a problem, you are permitted to place more than

one compatible family on a shelf. Make sure you either have a physical divider or leave a 3" space between each family.

Hundreds of teachers who have reorganized their shelves, using these patterns, tell us products are easier to find versus the
alphabetical system previously used. When you reorganize, you may need some estimate of the percentage of shelf space each
family might occupy. If yours is a “typical” high school, the following profile may be a helpful guide:

Inorganic Families

Families

Percentage of Shelf Space Occupied

Families

Percentage of Shelf Space Occupied

Acids
(Inorganic 9)

Store away from all other items. Store
in a dedicated acid cabinet. Store nitric
acid away from all other materials.

Metals, etc.
(Inorganic 1)

Less than 5%

Halides, Sulfates,

Could be 35-40% of available space.

Sulfides, etc.
(Inorganic 5)

Less than 1%

Chlorates,

Perchlorates, etc.

(Inorganic 6)

5+%

Arsenates, etc.

Less than 1%

Phosphates, This is usually the largest family. .
Acetates, etc. (Inorganic 7)
(Inorganic 2) Borates, Less than 1%

Chromates, etc.

Nitrates, etc. .
(Inorganic 8)

(Inorganic 3)

Approximately 8—10%

Hydroxides, Approximately 10% Sulfur, Approximately 3%
Oxides, etc. Phosphorus, etc.
(Inorganic 4) (Inorganic 10)

4
¢ And Organic Families

Organic acids (Organic 1) will probably occupy about 5+% of your
organic shelf space except for acetic acid which should be stored with
the inorganic acids (hydrochloric, etc.) in a dedicated acid cabinet.
Keep acetic acid away from nitric acid. If your school is “typical,”
the remainder of your organic materials may occupy about 15-20%
of your total shelf space. You should store all flammable organics in
a dedicated flammables cabinet.

5
Q And Other Materials

There may be some very large space consumers in 2-kilogram (5-1b.)
containers; i.e., calcium chloride, calcium hydroxide, etc. Certainly
you may wish to extend family storage in a separate location for such
large volumes of large packages.

6 Congratulations! You have now reorganized your chemical stores facility to:

¢ * store compatible products together

* separate acids into dedicated storage

* lock up all poisons
* record all inventory

* separate flammables into dedicated storage * rid yourselves of excess materials

YOU NOW HAVE A SAFER FACILITY
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SUGGESTED CHEMICAL STORAGE PATTERN

Storage of laboratory chemicals presents an ongoing safety hazard for school science departments. There are many
chemicals that are incompatible with each other. The common method of storing these products in alphabetical
order sometimes results in incompatible neighbors. For example, storing strong oxidizing materials next to organic
chemicals can present a hazard.

A possible solution is to separate chemicals into their organic and inorganic families and then to further divide
the materials into related and compatible families. Below is a list of compatible families. On the next page you
will find this family arrangement pictured as shelf areas in your chemical stores area. The pictured shelf arrange-
ment will easily enable you to rearrange your inventory into a safer and more compatible environment.

Inorganic Organic
1. Metals, Hydrides 1. Acids, Amino Acids, Anhydrides, Peracids
2. Acetates, Halides, Iodides, Sulfates, Sulfites, 2. Alcohols, Glycols, Sugars, Amines, Amides, Imines,
Thiosulfates, Phosphates, Halogens, Oxalates, Imides

Phthalates, Oleates 3. Hydrocarbons, Esters, Aldehydes, Oils

3. Amides, Nitrates (except Ammonium Nitrate),
Nitrites, Azides

N

. Ethers, Ketones, Ketenes, Halogenated
Hydrocarbons, Ethylene Oxide
4. Hydroxides, Oxides, Silicates, Carbonates, Carbon

5. Sulfides, Selenides, Phosphides, Carbides, Nitrides

. Epoxy Compounds, Isocyanates

. Peroxides, Hydroperoxides, Azides
6. Chlorates, Bromates, Iodates, Chlorites, . ..
Hypochlorites, Perchlorates, Perchloric Acid, - Sulfides, Polysulfides, Sulfoxides, Nitriles

Peroxides, Hydrogen Peroxide . Phenols, Cresols

O 0 N SN wn

7. Arsenates, Cyanides, Cyanates . Dyes, Stains, Indicators

8. Borates, Chromates, Manganates, Permanganates, 10. Organic miscellaneous
Molybdates, Vanadates

9. Acids (except Nitric) (Nitric Acid is isolated and
stored by itself.)

10. Sulfur, Phosphorus, Arsenic, Phosphorus Pentoxide

11. Inorganic miscellaneous

NOTE: If you store volatile materials (ether, hydrocarbons, etc.) in a refrigerator, the
refrigerator must be explosion-proof. The thermostat switch or light switch in
a standard refrigerator may spark and set off the volatile fumes inside and thus
cause an explosion.

This list is not complete and is intended only to cover the materials possibly found in an average school situation.
This is not the only method of arranging these materials and is only offered as a suggestion.

See the next three pages for detailed inventory and storage steps you might follow to vastly improve
the safety profile of your chemical storage.

© 2008 Flinn Scientific, Inc. All Rights Reserved



FLINN

SCIENTIFIC,INC

Your Safer Source for Science Supplies

1-800-452-1261
www.flinnsci.com

SUGGESTED SHELF STORAGE PATTERN—INORGANIC

INORGANIC #10

Sulfur, Phosphorus, Arsenic,
Phosphorus Pentoxide

INORGANIC #2

Halides, Sulfates, Sulfites,
Thiosulfates, Phosphates, Halogens,
Acetates, Oxalates, Phthalates, Oleates

INORGANIC #3
Amides, Nitrates (not Ammonium Nitrate),
Nitrites, Azides

(Store Ammonium Nitrate away from
all other substances—ISOLATE IT!)

INORGANIC #1
Metals & Hydrides
(Store away from any water.)
(Store flammable solids in flammables cabinet.)

INORGANIC #7

Arsenates, Cyanides, Cyanates
(Store away from any water.)

INORGANIC #5

Sulfides, Selenides, Phosphides,
Carbides, Nitrides

INORGANIC #8

Borates, Chromates, Manganates,
Permanganates, Molybdates, Vanadates

INORGANIC #6
Chlorates, Bromates, Iodates, Chlorites,
Hypochlorites, Perchlorates,
Perchloric Acid, Peroxides,

Hydrogen Peroxide
INORGANIC #4
Hydroxides, Oxides, Silicates, MISCELLANEOUS
Carbonates, Carbon
If possible
avoid
using the
floor.
Storage Suggestions
1. Avoid storing chemicals on the floor (even temporarily).
2. No top shelf chemical storage.
3. No chemicals stored above eye level. INORGANIC #9
4. Shelf assemblies are firmly secured to walls. Avoid island shelf
assemblies.

. Provide anti-roll-off lips on all shelves.

. Ideally, shelving assemblies would be of wood construction.

. Avoid adjustable metal shelf supports and clips. Better to use
fixed, wooden supports.

. Store acids in a dedicated acid cabinet. Store nitric acid in
the same cabinet only if isolated from other acids. Store both

Acids, except Nitric

(Acids are best stored in
dedicated cabinets.)

inorganic and some organic acids in the acid cabinet.
9. Store flammables in a dedicated flammables cabinet.

10. Store severe poisons in a dedicated poisons cabinet. Store nitric acid away from other acids unless your acid cabinet

provides a separate compartment for nitric acid.
OTHER STORAGE SUGGESTIONS ARE CONTAINED THROUGHOUT

THIS CATALOG/REFERENCE MANUAL.
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SUGGESTED SHELF STORAGE PATTERN—ORGANIC

ORGANIC #2

Alcohols, Glycols, Sugars, Amines,
Amides, Imines, Imides
(Store flammables in a dedicated cabinet.)

ORGANIC #3
Hydrocarbons, Oils, Esters, Aldehydes

(Store flammables in a dedicated cabinet.)

ORGANIC #4

Ethers, Ketones, Ketenes,
Halogenated Hydrocarbons,
Ethylene Oxide

(Store flammables in a dedicated cabinet.)

ORGANIC #5

Epoxy Compounds, Isocyanates

ORGANIC #8

Phenols, Cresols

Peroxides, Azides, Hydroperoxides

ORGANIC #6

(Store certain organic acids in acid cabinet.)

ORGANIC #1

Acids, Amino Acids,
Anhydrides, Peracids

(Store alcohol-based solutions in flammables cabinet.)

ORGANIC #9

Dyes, Stains, Indicators

ORGANIC #7
MISCELLANE
Sulfides, Polysulfides, etc. SC NEOUS
If possible
avoid
using the
J I_ floor. J I_
T0
ORGANIC #2 HoW )—
Alcohols, Glycols, etc. Maximize
ORGANIC #3 Storage Space
Hydrocarbons, etc. Store If shelf space is a problem,
severe you are permitted to place
ORGANIC #4 more than one compatible
Ethers. Ketones. etc poisons in chemical family on a shelf.
’ T locked Make sure you either have a
ORGANIC #9 N\ physical divider or leave a 3"
. Poisons space between each family.
Alcohol-based Indicators, etc. ) This will maximize your tight
Cabinet.

See page 1074 for complete instructions on organizing your chemical stores area.

shelf space while keeping each
compatible chemical family
separate from one another.
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MODEL CHEMICAL STORES AREA

Please compare your facility to this model.

Ceiling-mounted smoke detector(s).

Perpetual Chemical Inventory System.

Non-reactive (plastic) waste receptacles.

® Never store chemicals in a
fume hood.

® No chemicals routinely
stored in classrooms.

® VARIOUS SCIENCE
DEPARTMENTS
(chemistry, biology) should
store their chemicals in one
dedicated area.

At least two (2) Type ABC,
15-pound, portable, wall-
mounted fire extinguishers.

One located at the far interior
of the stores area; the second
located near the door.

Shelving or cabinets firmly —
secured to walls to prevent
“pull over.”

All chemical products
arranged on shelves in
chemically-compatible
families. Some categories

of products (flammables,
corrosives, etc.) isolated from
all other products in their own

Shelves equipped with
“anti-roll-off lips” to prevent
tipped containers from
cascading to the floor.

Interior walls should be of
continuous floor to ceiling
masonry construction. A false
ceiling may enable fire or
toxic fumes to easily flow to
other portions of the building.

Chemical Stores Area
isolated from building
ventilation system.

Eyewash/face drench station
plumbed into potable water
supply. Portable or squeeze
bottle eyewashes not
considered satisfactory!

Telephone available for emergency use ———@

NFPA/OSHA-approved

Sink

o
H

(student contract).

with emergency numbers posted alongside.

25-pound pail of dry sand for
spill containment/absorption.

25-pound pail of neutralizer chemical
for hazardous liquid spills.

Inexpensive, automatic,
ceiling-suspended fire
sprinkler system.

Door(s) to stores area (as well
as individual cabinet doors)

— o

ER—-Y

blanket

L

allowed. /

www.flinnsci.com

wooden flammables cabinet.

Posted school safety policy

Chemical First Aid Kit.

[ Wall-mounted, woolen fire

Secure door lock (dead bolt
variety). Student access not

Insist that your chemicals
(wherever possible) be
supplied in plastic or metal
containers rather than less
safe glass.

should be placarded (labeled)
to identify hazardous contents.
This is done to alert and protect

wooden construction firmly secured

SHELVING/CABINETS preferably of
to walls and floor.

Compressed gas cylinders
firmly chained to wall in an
upright position.

Ventilation system isolated
from rest of building; room
temperature well below

25 °C; room air changed
four times per hour.

firefighters.

Store no chemicals on the floor. Floor covering
should be of least reactive materials.

®

s

Outside Wall

—
|
-

-

Ceiling-mounted smoke detector(s)

Non-reactive (plastic) waste receptacles.

DEDICATED, wooden,
polypropylene-lined
acid cabinet for acid

Scale 1/2" =1'-0"

Solid core door
(preferably no glass
windows). Ideally,
the room should
have two doors.

Self-closing door return to
ensure containment of fire
or fumes.

At least two (2) Type ABC,
15-pound, portable, wall-
mounted fire extinguishers. One
located at the far interior of the
stores area; the second located
near the door.

Supply of spill containment/
absorbent materials available
for emergency. Spill treatment
kits not considered
satisfactory.
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