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C1.1C Conduct scientific investigations using appropriate tools and techniques. 

 

Important Vocaulary 

Acute   A larger dosage over a short time period 

beaker   
Used to contain large amounts of fluids or solids for reaction and 
inspection 

beaker tongs   Metal tongs for holding hot beakers 

bumping   
A condition where liquid is ejected due to the buildup of pressure when 
heating 

Bunsen burner   Heating device  

burette   
Glass container for dispensing and measuring a variable precise 
amount of liquid 

carcinogenic   A substance which can cause cancer 

Chronic   A smaller dosage over a longer time period 

clamp   Tool used to attach glassware to the ring stand 

clay triangle   Triangle to suspend a funnel or crucible 

crucible   Ceramic container for heating above melting points of glass 

crucible tongs   Metal tongs for holding hot crucibles 

decanting   The process of pouring off a liquid from a mixture 

Erlenmeyer flask   Narrow mouth container for reaction and collection 

evaporating dish   Ceramic dish for evaporating liquid and inspecting residue 

filtering   
The process of separating a solid from a liquid using a cone-shaped 
filter paper 

flashpoint   
The minimum temperature at which a liquid gives off a vapor the can 
catch fire near the surface of the liquid 

funnel   
Plastic or glass funnel to facilitate the transfer of liquids or solids into a 
narrow mouth container 

graduated 
cylinder   Glass container for measuring volumes accurately and precisely 

hotplate   Electric heating device, can maintain low temperatures 

kilogram   A unit of mass 

LD50   
Lethal Dose 50% - the amount of material given all at once that kills 
50% of the test animals 

liter   A unit for measuring volume 

meter   A unit of length 

Metric system   A universal measurement system based on powers of ten. 

MSDS   
Material Safety Data Sheet - summary of the safety information for a 
substance 

mutagenic   A substance which can cause changes in a living cell 

NFPA   
National Fire Protection Agency - government agency responsible for 
safety rules 

OSHA   
Occupational Safety and Health Administration - government agency in 
charge worker safety 

PEL   
Permissible Exposure Limit - the maximum "safe" exposure for a typical 
worker (40 hours a week) 

pipette   Glass container for dispensing and measuring a precise amount of liquid 

ring    Metal attachment for ring stand to create a platform 
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ring stand   Stand to raise glassware above a Bunsen burner for heating 

scoopula   Metal or plastic tool for scraping solids' 

second   A unit of time 

stirring rod   Glass rod for stirring liquids and solids for reaction. 

striker   A flint and rasp device for lighting a Bunsen burner 

tare (rezero)   
Setting an electronic balance back to zero before determining the mass 
of an object 

teratogenic   
A substance which can impair the ability to reproduce or cause birth 
defects 

test tube   Used to contain fluids for reaction and inspection 

test tube holder   Metal tongs for holding hot or cold test tubes 

thermometer   Measures temperature of a substance 

threshold limit 
value (TLV)   

The reasonable level a worker may be exposed to without adverse 
health effects.   

VOC   
Volatile Organic Compound - these compounds turn into vapors quickly 
and are often flammable 

volumetric flask   Glass container for a fixed amount of a liquid 

watch glass   Glass surface to cover beaker, pour and inspect small liquid amount 

wire gauze   
A wire mesh square for placing on the ring to support a beaker and 
allow heat dispersal 

 

Material Safety Data Sheets (MSDS) 

What is it?  An MSDS is an information sheet that lists the physical characteristics, toxicity and health effects, 

reactivity and flammability, first aid, storage, clean-up, and disposal information for substances and mixtures 

that may be found in the workplace. 

 

Who has access to them?  Since 1986, employers legally must make sure that every employee has full and 

easy access to the MSDS sheets for any substance or mixture that they may come in contact with at work (either 

on a regular basis or in case of an emergency) that is deemed to be either in some way a health or physical 

hazard by OSHA (Occupational Safety and Health Administration – a government agency).  Employees cannot 

be required to ask permission, fill out a request, or ask for a key to read the MSDS’s.  They must be readily 

available. 

 

Basic Sections of an MSDS 
I. Chemical Identity – gives chemical and common names for a substance, as well as formula, etc. 

II. Hazardous Ingredients – if the MSDS refers to a mixture, all hazardous ingredients must be listed 

III. Physical and Chemical Characteristics – lists temperature that substance will freeze/melt and boil, density, 

what it will dissolve in, etc. 

IV.Fire and Explosion Hazard Data – Just like it sounds… lists under what conditions the substance is 

flammable. 

V. Reactivity Data – This section tells what other chemicals this substance might react with. 

VI. Health Hazards – Again, pretty much what you might think… how can the substance effect your health.  

See below for explanations of some of the terms. 

VII. Precautions for Safe Handling and Use – Describes procedures that should be followed with the substance. 

VIII. Control Measures – Describes any protective gear you might need to use  

 

Some terms used in an MSDS   

Acute Effects – Effects which occur immediately upon exposure to a high level of the substance 

Chronic Effects – Effects which are due to long term exposure to lower levels of the substance 

Skin exposure – Getting the substance on your skin 

Inhalation – Breathing in the substance 
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Ingestion – Eating the substance 

PEL – Permissible Exposure Level, this is the highest level which OSHA has determined it is safe to work 

around 40 hours a week, 52 weeks a year.  It is similar to a TLV (Threshold Limit Value), though they 

may be different numbers because they are determined by different agencies… 

Flash Point – The minimum temperature at which a liquid gives off a vapor that can catch fire near the surface 

of the liquid. 

LD50 – See below 

Mutagenic – Can cause changes in a living cell 

Teratagenic – Can impair the ability to reproduce or cause birth defects 

Carcinogenic – Can cause cancer 

VOC – Volatile Organic Compounds, these compounds turn into vapors quickly and are often flammable 

TLV-Threshold Limit Value-the reasonable level a worker may be exposed to without adverse health effects 

LD50  The LD50 (Lethal Dose 50%) is the amount of material (given all at once) that kills 50% of the test 

animals.  It is usually written like this: first, how the animal was exposed to the substance (oral – eating it; 

dermal – on its skin; IV – given as a shot into the bloodstream), followed by the type of animal tested, followed 

by the dosage.  The dosage is written as a compound unit, where the dosage is divided by the weight of the 

animal.  This is done because it usually takes more poison to kill a bigger animal.   

  
For instance if the LD50 is Oral-Rat-56 mg/kg and you have a rat that weighs 0.7 kg, you would expect that if 

the rat ate 39 mg of the substance you would expect that there was a fifty-fifty chance it would kill the rat. 

 work: 56 mg/kg X 0.7kg = 39 mg 

Here’s a table that gives you a general sense of how toxic something is based on its LD50. 

Hodge and Sterner Toxicity Scale 

Common Term LD50 Oral Rat Likely Toxic Dose to Avg. Man 

Extremely Toxic 1 mg/kg or less 1 grain, 1 drop, 1 taste, or less 

Highly Toxic 1-50 mg/kg Between 7 drops and 1 tsp 

Moderately Toxic 50-500 mg/kg Between 1 tsp and 1 oz 

Slightly Toxic 500-5,000 mg/kg Between 1oz and 1 pint 

Practically Non-Toxic 5,000-15,000 mg/kg Between 1 pint and 1 quart 

Relatively Harmless Over 15,000 mg/kg Over a quart 

 

Although the test animals and humans aren’t exactly the same biologically, the level of toxicity is close 

enough that it can be used to compare how toxic one substance is compared with another.  Do not think, 

however, that if you expose yourself to less than the LD50, that you will be O.K.  Even if there is less than a 

50% chance that the dosage is lethal, there still might be a pretty good chance, and even if it didn’t kill you, 

it still might make you very sick!  Don’t forget, LD50 only gives information about Acute toxicity, not 

Chronic toxicity.  Generally speaking, the lower the LD50, the more toxic a substance is. 

Other related terms that you might run into are LC50 and LDLo.  The LC stands for Lethal Concentration, 

and usually is used for lethal dosages inhaled.  LDLo tells the lowest dosage that caused death in any of the 

tests. 

 

NFPA Hazard Rating Diamond  The National Fire Protection Association Diamond is quick and easy 

symbol which gives you a lot of information about a substance.  The diamond is divided into four smaller 

diamonds each with a number from 0-4, describing a certain type of hazard. 

  

The diamond on the left is usually blue and gives information about Health Hazards. 

 0-No Health Hazard. 

 1-Can cause irritation. 

 2-Can cause injury.  Treat any exposure promptly! 

 3-Can cause serious injury, even with prompt medical treatment. 

 4-Can cause death or major injury, even if treated promptly. 

 

The diamond at the top is usually red, and gives information about the flammability of the substance. 

 0-Not flammable. 

 1-Burn only after extensive heating. 



Chemistry Safety 
  

 2-Burns when heated. 

 3-Easily ignited at standard temperatures. 

 4-Very flammable. 

 

The diamond on the right is usually yellow, and gives information about the reactivity of the substance. 

 0-Not very reactive.  Not reactive with water. 

 1-Normally stable, but may react with water, or become unstable at high temperatures. 

 2-Normally unstable, but will not detonate. 

 3-Can detonate or explode, but requires a great deal of energy to do so. 

 4-Readily detonates or explodes. 

 

The diamond at the bottom is usually white and gives information about special hazards: 

 W tells you that the substance should not come in contact with water. 

 OX tells you that the substance is an oxidizing agent, and will “feed” a fire. 

A picture of goggles, gloves, or respirator indicates that the use of that safety equipment is required 

with the substance. 

The white diamond is not always used. 



Chemistry Safety 
  

 

 



Chemistry Safety 
  

 

 


