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LOYOLA UNIVERSITY 
CHEMISTRY DEPARTMENT 

SAFETY RULES FOR STOCKROOM STAFF 
 

1. Do not eat, drink, or smoke in the laboratory. 
 
2. Do not pipette by mouth. 
 
3. Notice the location of the safety shower, eye-wash stations, fire blanket, fire 

extinguisher, and exit doors relative to your work space in the laboratory. 
 
4. Proper preparation lessens the risk of accidents.  Always read instructions 

carefully before   preparing chemicals. 
 
5. All accidents must be reported to the supervisor at once. 
 
6. Wear approved eye protection at all times while in the laboratory.  This is 

eye covering that protects from the sides as well as the front, and protects 
against splashes and physical impact from foreign objects.  Contact lenses 
are forbidden in the laboratory, even if protective glasses are worn. You must 
use safety glasses even if you use prescription spectacles.  Spectacles made 
with prescription safety lenses must also be fitted with side shields. 

 
7.  If you get any liquid or solid in an eye you should wash the eye in running water 

for at least 15-20 minutes. 
 
8. If you get anything except water or alcohol on your skin     or clothing, wash with 

soap and water at once.  If you spill a large amount of any hazardous substance 
such as acids or bases on your clothing, you should immerse yourself under 
shower while removing your clothes.  Injury to the skin can usually be prevented 
if it is washed off within 5 seconds of contact. 

 
9. All accident cases will be escorted by our personnel to Student Health Services in 

the basement of the Danna Center for further assessment or treatment.  For more 
serious accidents, the instructor   will call 3434, the Loyola Department of Police, 
for advice and help.  All accidents must be recorded with the Chemical Hygiene 
Officer. 

 
10. Confine long hair.  Open-toed shoes, sandals, halter tops, v-necked shirts, and 

bare midriffs are not permitted!  Short pants are also specifically forbidden! 
 
11. A laboratory apron or laboratory coat is recommended as protection for clothing.  

Even very weak solutions of some substances will ruin clothing.  As a rule, wear 
inexpensive clothing in the lab. 
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12. Do not taste or smell any substance.  Avoid inhaling vapors of any kind.  Use the 
fume hoods for experiments which involve hazardous or four-smelling fumes. 

 
13. Do not pour any waste into drains. 
 
14. Never work alone in the chemical preparation area.  Never perform unauthorized 

experiments.  Never indulge in “horseplay”. 
 
 
 
 
 
 
I HAVE READ, UNDERSTAND, AND WILL ABIDE BY THESE SAFETY 
RULES:    
 
 
 

 
NAME: ____________________________________________ DATE:___________ 
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INTRODUCTION 
 
 
 
 
So your work study assignment has placed and the shock has worn off, you should know 
that there is nothing to worry about.  With a few simple rules under your belt, you to can 
do all of the chemistry that this position requires.  The following is to be used not only as 
an initial Chemistry indoctrination, but also   as a quick reference guide   that you should 
use whenever in doubt about preparing a chemical for laboratory use.  The only other 
thing to remember is that “THE ONLY DUMB QUESTION IS THE ONE THAT IS 
NEVER ASKED!!!” 
 
 
GOOD LUCK AND NO EXPLOSIONS! 
 
 
 
 
 
Wayne Brown 
Chemical Hygiene Officer 
Loyola University 
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BASIC CONCEPTS 

 
 

 
CHEMISTRY is the study of all matter and how that matter changes.  MATTER 
describes everything in our world and the known universe (for example: water, eggs, 
motorcycles, helium, apples, air, rocks, oak furniture, diamonds, gasoline, professors, 
puppies, salami, bleach, polyester, the sun, etc., etc., etc…….).  Although the number of 
different types of matter (stuff) is infinite, all matter is related in the regard that 
everything can be described in terms of a few simple components.  These components are 
elements, atoms, and molecules. 
 
ELEMENTS are the individual, pure, and distinct types of matter that have combined to 
make the earth   and everything on it.  There are 106 known elements (represented in the 
Periodic Chart) that are responsible for all earthly matter, including the person presently 
reading this paper.  Each element is distinguished by a set of characteristics that are 
unique to it alone, and each bears its own name.  An ATOM is the smallest possible unit 
(size) of matter that can posses the characteristics of any given element. Which means 
that one helium atom is the smallest amount of that element that one can ever have.  The 
same goes for the other elements. 
 
A MOLECULE describes the entity formed when more than one atom become 
connected.  Molecules are composed of at least two atoms that can either be of the same 
element or completely different ones.  A compound is a molecule that is composed of 
atoms from different elements.   
 
 
SEE EXAMPLE ON NEXT PAGE. 
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Molecules can possess as few atoms as two (like table salt), or as many as imaginable.  
There are no limits. 
 
Students of chemistry can learn more about matter when studying it on the atomic or 
molecular level.  The characteristics of the various elements, molecules, and compounds 
are often revealed by noting the interactions between one species with another.  Often, 
the most dramatic interactions between such chemicals can be observed when liquid 
solutions of various compounds are mixed.  A solution is defined as a uniform liquid 
mixture of two or more chemical substances.  Solutions are usually created by dissolving 
one or more solid chemicals into a liquid.  The reagent that is dissolved is called the 
solute; and the liquid into which it is dissolved is called the solvent. 
  
(Note: Solute + Solvent = Solution). 
 
In the college teaching laboratory, most solutions are water based.  That is, water is the 
liquid into which the desired solid chemical compound(s) will be dissolved, Solutions are 
identified by noting how much (the concentration) of a given compound has been 
dissolved in the water.  The unit of measurement that serves in this function is called the 
mole. 
 
The word “dozen”, “couple:, “mole”, and “single”, all represent a specific number of 
something.  When someone wants a dozen of anything, whether it is eggs, cars, or 
elephants, the number desired will always be 12.  Just as a couple always denotes two, 
and a single means only one, a mole also represents one and only one number of 
whatever is desired. 
 
That number is: 602,200,000,000,000,000,000,000 (this is pronounced “six hundred two 
sextillion-tow hundred quintillion’), but it’s so much easier to speak and write in 
scientific notation that chemists just use 6.022 x 10/23. 
 
Please understand that a mole of anything will mean that 6.022 x 10/23 is desired.  If you 
order one mole of pizza, that means you want 6.022 x 10/23 of them.  If you win one 
mole of one dollar bills in the state lottery, then you are the happy owner of 6.022 x 10/23 
dollars!  Buying three dozen cans of beer gets you 3 x 12 or 36 cans.  But, three moles of 
canned beer means that you have to find enough space for 3 x (6.022 x 10/23) cans.  
Fortunately atoms are so small that one mole    (60.22 x 10/23) of atoms for most 
elements translates to just a handful of that substance. 
 
Knowing that scientists use the metric system to do every day measurements, chemicals 
are measured out in grams.   Measuring out one mole of a chemical element like calcium 
atoms from a jar. No…you aren’t going to have to count them out individually!     Long 
ago, chemists studied how much one mole (6.022 x 10/23) of atoms from each element 
weighs in grams.  That weight   (the atomic mass) appears under each element’s symbol 
in the Periodic Chart.  Therefore, one mole (6.022 x 10/23) of hydrogen atoms weighs 
one gram (1g), one mole of carbon weighs   12g, and one mole of calcium weighs 40g.  
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Logic also follows that two moles of hydrogen weighs 2 grams and four moles of calcium 
weigh 4 x 40 g or 160 g. Got it? 
 
Since the chemical recipes that you will prepare will often be written in terms of moles, 
and since all laboratory scales measure out stuff in grams, you need to know how to 
translate moles into grams and vice versa.  To do this the only information needed is: 1) 
the required number of moles of the chemical being used, and 2) the atomic mass of that 
chemical. 
 
 
 
EXAMPLE: Julius runs to you and frantically asks you to put three moles of sulphur 
into a one liter beaker. 
 

Step one--- Don’t Panic! 
 
Step Two---find the atomic mass of sulphur (either look under “S” on a Periodic 
Chart or read the label on the container of sulphur).  Usually on chemical labels, 
the atomic mass (also known as the FORMULA WEIGHT) will often appear next 
to “F.W.” or next to “mass” or next to “atomic mass”.  In this case the atomic 
mass of sulphur is 32.06 grams for every mole (usually stated “grams-per-mole”).  
That means one mole of sulphur weighs 32.06 g. 
 
Step Three--- Remember how many moles Julius said he needed in that beaker. 
Oh….3. 
 
Step Four---Simply multiply the number of moles required, by the atomic mass to 
find out how many grams of sulphur you will need to measure out to give Julius 
his 3 moles. 
 

#MOLES REQUIRED X ATOMIC WEIGHT = GRAMS NEEDED 
  3 X 32.06 = 96.18 GRAMS 
 

Step Five--- Measure out the 96.18 of sulphur into the beaker and watch Julius smile. 
 
In your work you will be primarily using compounds, or chemicals that are composed of 
more than one element.  Chemicals like water (composed of two hydrogen atoms 
connected to one oxygen atom) are also referred to in molar quantities.  To pour out one 
mole of water you must abide by the exact same rules that we established for elements: 
 
#MOLE REQUIRED X ATOMIC WEIGHT – GRAMS NEEDED 
 
As you might have already figured out, the atomic mass of a compound is calculated by 
simply adding the atomic masses of each individual element appearing in the formula of 
the compound (as many times as it may appear).  Since the formula for water (H2O) 
reveals that any one water molecule contains two hydrogen’s and one     oxygen (atom), 
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that two-to-one relationship is still true when talking in terms    of moles of water.  
Therefore, the weight of one mole of water is equal to the weight two moles of hydrogen 
plus one mole of oxygen.  Looking at the Periodic Chart one finds that two times the 
atomic weight of one mole of hydrogen (or 2 X 1.0g/mole = 2.0g mole), plus the atomic 
weight of one mole of oxygen (or 16.0 g/mole), reveals  that water weighs 18.0 grams per 
mole (g/mole)…….this is known as the molecular weight. 
 
EXAMPLE: Julius has to mix ten solutions and he needs your help to finish in time to 
prepare the class.  He wants you to measure out one mole of sodium chloride (NaC1) into 
a one liter volumetric flask and then dissolve it in enough water to bring the final volume 
up to one liter. 
 
Step one----just do what we’ve been doing all along.  Of course the molecular weight of 
sodium chloride is on the jar but for the sake of this lesson let’s calculate it.  To do this 
we simply add the atomic weights of each component of the compound.  Looking at the 
Periodic Chart we find that sodium  NaC1) weighs 23.0g/mole, and chloride only consists 
of one atom from each of these elements, all you must do to calculate the molecular  
weight is add the two numbers.  23.0 + 35.5 = 58.5 g/mole. 
 
Step Two--- Weigh out one mole of sodium chloride into a flask.  Well you know how 
much that is……….58.5 grams. 
 
Step Three---Add water to the flask until it reaches the one liter mark.  Cap the flask and 
invert it a dozen times or so until all of the salt dissolves. 
 
MISSION ACCOMPLISHED! 
 
Perhaps you’ve realized that you just prepared a sodium chloride solution.  All you need 
to know now is how to write the concentration of sodium chloride in the water (aqueous) 
solution.  Water is so common in chemistry, that solutions made with it as the primary 
component do not carry water in the description.  That means that this is referred to as a 
sodium chloride solution.  The fact that the salt is dissolved in water is assumed. 
 
It is also of paramount importance that we know the concentration of salt dissolved in the 
water.  This is referred to in terms of moles of sodium chloride   per liter of water.  Our 
example asked for one mole of salt in one water.  Therefore the concentrations ‘one mole 
per liter” or one “Molar” sodium chloride (written 1M sodium chloride).  “Molar” is a 
word used in place of the phrase “moles per liter”. If Julius needed two moles of sodium 
chloride dissolved in one liter of water, that means you will have made a 2 Molar (2M) 
sodium chloride solution.  Get it?  If you can handle this, you might as well major in 
chemistry ‘because it’s all just that easy. 
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QUICK REFERENCE GUIDE 
FOR 

SOLUTION PREPARATION 
________________________________________________________________________ 
 

SOLID REAGENTS DILUTED IN WATER 
 

The majority of solutions that you will be required to prepare involve dissolving a solid 
reagent into water.  Use the following procedure: 
 
What you need to know--- 
 
1) The required Molarity of the solution (or the molar concentration in moles-per-

liter of the reagent that will be dissolved in the water)> 
 
2) The amount (in liters) that is needed. 
 
3) The formula weight (grams/mole) of the reagent. 
 
 
What to do --- 
 
1) Molarity liters needed by the required Molarity 
 (moles/liter) of the solution. 
 
           Moles 
Liters needed   X ---------------- = Moles of reagent to 
           Liter          be measured out 
 
 
2) Convert moles of reagent to be measured out into grams to be measured out by 

multiplying Moles by the reagents 
 
 Formula weight (in grams/mole). 
 
                                   grams 
 Moles    X  ----------------- =   grams to be measured 
                                   Mole        out 
 
3) Weigh out that amount of reagent on a balance. 
 
4)  Place the reagent into a beaker of adequate size and dilute with water to the final 

desired solution volume. 
 
5) Stir the mixture until the reagent is completely dissolved.  Label the solution 

container.
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LIQUID REAGENTS DILUTED BY WATER 
 

Some solutions you will be required to make will involved the dilution of a highly 
concentrated liquid reagent (usually an acid or base) with water. Proceed as follows: 
 
 
 What you need to know ------ 
 
 1) The initial Molarity (moles/liter) of the concentrated reagent stock. 
 
 2) The required Molarity of the solution that is to be made. 
 
 3) The amount (in liters) of the solution that is needed. 
 
 
 

What to do ------- 
 
1) Divide the initial reagent stock Molarity by the required Molarity of the 

solution being made. 
 
 
 Molarity (M) of stock reagent 
 
 ------------------------------------- =  Dilution Factor 
 
 Molarity solution being made 

 

 2) Divide the required volume (liters) of solution by the dilution factor. 

Required volume of solution being made  liters of stock 

------------------------------------------------ = reagent to be 

                 Dilution Factor    measured out 

3) Subtract the amount (in liters) of stock reagent to be measured out from 
the volume of solution to be made. 

 

 Liters of solution being made – Liters of stock reagent to be measured out 

= The amount of water that should be added to the required 
amount of stock reagent. 
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4) Combine the proper amounts of both water and liquid reagent and mix 
thoroughly. 

 

5) Be careful to ADD ACID TO WATER, NOT WATER TO ACID. 

 

Some solutions that are made by the dilution of liquid stock reagents are prepared in 
terms of percentages and not molarity.  Rubbing alcohol is diluted from 100% purity to 
the 70% mixture that is commercially produced.  Likewise, cooking vinegar is a prepared 
5% solution of acetic acid.  The calculations associated with this manner of solution 
preparation are simple. 

 

What you need to know------ 

 

 1) The percent concentration of the starting stock solution. 

 2) The required percent concentration of the solution that you are preparing. 

 3) The required volume of the solution that you are preparing. 

What to do ----------- 

 

1) Divide the required percent concentration by the starting stock solution’s 
percent concentration. 

 required  % concentration 

 -------------------------------- = Dilution Factor 

 stock % concentration 

 2) Multiply the dilution factor by the required solution volume. 

  Dilution factor x required liters of solution = the amount of 

        stock that must 

        be measured out 
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3) Dilute the proper amount of stock solution to the desired volume 
with water. Mix thoroughly. 

 

                     ************************************************************ 

PERCENTAGE SOLUTIONS 

(SOLID-LIQUID) 

Each milliliter of water weighs one gram (1g).  This fact makes percentage solution 
preparation involving dissolving solids into water quite easy. 

What to do ----------------- 

  1) Multiply the volume required by the solute percent divided by 100. 

             %solute 

    Required volume x     ----------------------- = “#1” 

     (in  milliliters)  100 

 

2) Subtract this number (#1) form the volume (in milliliters) of 
solution needed. 

3) “#1” is the amount (in grams) of solid reagent that are to be 
measured into a graduated beaker of appropriate size.  “# 2” is the 
amount of water (in milliliters) that must be added to the solid 
reagent to complete the solution. 

 

  


