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Chapter 1 Introduction

Experimental organic chemistry is an integral and basic part of organic chemistry course. With
the coming of new techniques, this course is being directed towards the development of small-scale
experiment, high-efficient operation and the use of environment-friendly chemicals. The purpose of
this course is to provide an opportunity to observe the reality of compounds and reactions, learn
something of the operations and techniques that are used in experimental organic chemistry and in
other areas, data-processing with computer, and further understand the basic principles of organic
chemistry. Students should get into the habit of “preparation (pre-lab) —experiment and record
(in-lab) —summary (post-lab) .

1.1 General Rules for the Organic Chemistry Lab

In order to ensure all experiments go smoothly and laboratory safety is observed, all students
must abide by the following rules when entering into an organic lab:

(1) Familiarize yourself with the safety rules for lab work and learn about how to correctly use
water, power, gas, hood, fire extinguisher and so on. Get to know what to do in the event of
experimental accidents. Everyone, before doing the experiment, should be well prepared,
understand the hazardous nature and safe usage of chemicals and promote safety consciousness.
The experimental instruments and equipment must be used with care, adhering to their operating
procedures. Report all abnormal conditions to your instructor to minimize the operational hazards.

(2) Before doing an experiment, check all glass equipment. During experiment, use it carefully
and skillfully; after experiment, clean it up and keep it in order.

(3) In the experiment, keep your experimental area and whole lab tidy, operate with care, and
adhere to the experimental procedures as well as reagent specifications and dosage required in
every experiment. If you want to make any change, ask your instructor to get authorization. Never
leave an ongoing experiment unattended.

(4) Before using chemicals, read their labels carefully. Use them only as required in the
experiment. Cover the stopper of the container immediately after use, and avoid the stoppers being
confused as well as chemicals being contaminated. Don’t leave a mess for someone else to clean
up. Don’t change the position at random of normal reagents and common instruments in the lab
such as balance, desiccator, refractometer and so on.

(5) Your full attention must be given to what you are doing during the experimental period.
Don’t be careless or clown around in lab. You can hurt yourself or other people. Don’t speak loudly
and eat or drink in the lab.
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(6) In-lab or post-lab, all kinds of solid or liquid waste should be placed in various authorized

containers.
(7) Before leaving lab, check carefully whether water, power and the gas are switched off

safely, and wash your hands thoroughly with soap and water.

1.2 General Lab Safety

Generally speaking, organic experiment utilize mainly glassware, chemicals and electrical
appliances, all of which can do harm for the human body and environment if used improperly.
Chemicals are hazardous because of their flammable, explosive, volatile, corrosive and toxic
properties. Also, there is the possibility of experimental accidents to glass equipment and electrical
appliances if operated incorrectly. Therefore, organic lab is potentially one of the most dangerous

locations for students.
1.2.1 Fire-proof

The experimental operation must be normalized and the apparatus is assembled correctly.
Flammable, explosive and volatile chemicals mustn’t be discarded randomly and must be recovered
specifically after the experiment. They should be kept away from an open flame. In case of a fire,
first of all, cut power and the gas off, move the flammable and explosive reagents away, and then
put the fire out in a proper way using a fire extinguisher, asbestos cloth, covering with sand, or

rushing water and so on.
1.2.2 Explosion-proof

The apparatus should be assembled correctly. The whole system should not be made tight in
the process of normal distillation and reflux. Distillation to dryness is also a dangerous practice
because of the possible presence of peroxides or other explosive materials in the dry residue in the
flask. The glassware and apparatus should be checked first to determine whether it can withstand
the system pressure before vacuum distillation. If you don’t add any boiling chips when starting
distillation, stop heating immediately and re-add them after cooling. Keep the cooling water moving
smooth during distillation.

A fierce explosion or combustion can be produced when some organic compounds come into

contact with oxidizers. Beware of their handling and storage.
1.2.3 Poisoning-proof

There are different ratings of toxicity among most organic reagents. The experiment with an
irritative or toxic gas discharged must be always carried out in a hood or in a well-ventilated
circumstance, or using a gas trap.

The manipulation of toxic or corrosive chemicals should follow the designated procedures
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strictly. Don’t touch or come into contact directly with them. Keep them away from your mouth or
cuts or abrasions of the skin, and never pour them into the sewer.

If you have some poisoning symptoms such as dizziness, headache, or other symptoms during
the experiment you should leave the laboratory area and move to an area where you can breath
fresh air and rest. In case of the poisoning is severe or symptoms persist, you should receive

medical treatment.
1.2.4 Prevent Chemical Burns

Chemicals such as strong acid, strong base, bromine, etc, should be used with great care in
order to avoid contact with your skin which could cause chemical burns. In case of such an
accident, wash the affected area immediately with copious amounts of running water, and then
further treatments as follows:

Acid-injury: use 1% NaHCOs; solution for the eye-wash and 5% NaHCOs; solution for

skin-wash.
Base-injury: use 1% boric acid for the eye-wash and 1% ~2% acetic acid for the skin-wash.

Bromine-injury: wash immediately with alcohol, and smear with glycerol or coat with a scald
ointment.
If the situation is severe, go to hospital after first aid.

1.2.5 Cuts and Scalds

An accident involving cut or scald occurs in the use of glassware or manipulation of glassware
if operated improperly. In case of such an accident, deal with it by the following methods.

Cuts: Cuts from broken glass are a constant potential hazard during experiments. The cut
should be rinsed thoroughly with running water or hydrogen peroxide for a while to ensure that all
tiny pieces of glass are removed. After this, wipe the cut with merbromin, bind up with gauze; if the
cut is severe, first bind up with gauze, and then send the patient to the hospital.

Scalds: Smear some scald ointment on the affected area if the situation is just a bit superficial;
coat scald ointment and go to the hospital for further treatment if the situation is severe.

1.3 Disposal of Lab Waste

Experimental operations always generate different kinds of solid or liquid waste. Waste
disposal has been one of the major environmental problems of modern society. Special measures
should be taken to observe national regulations and local organic lab rules of waste disposal. The
handling of such wastes in the lab can be done in the following way:

(1) All waste generated in the lab can be classified into solid or liquid waste, and hazardous or
nonhazardous waste, and disposed of properly. Some hard-to-handle hazardous waste should be

delivered to environmental department for special treatment.
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(2) Small amounts of acids, such as hydrochloric, sulfuric, and nitric, or base such as sodium
or potassium hydroxide, should be neutralized first and diluted with large amounts of water before

flushing down the drain.
(3) Organic solvents should be poured into properly labeled waste containers and stored in a

well-ventilated place.

(4) Nonhazardous solid waste such as paper, broken glass, corks, alumina, silica gel,
magnesium sulfate, calcium chloride, and so on, should not be blended with other hazardous waste,
and can probably go into the ordinary dustbin. Hazardous solid waste should be disposed of in a
labeled container. The exact name of the contents should be written on the label.

(5) Chemicals that can react violently with water should be decomposed in a suitable way in a

hood before disposal.
(6) Some carcinogens and substances suspected of causing cancer must be handled with great

care, avoiding contact with your body.

1.4 Common Lab Equipment and Apparatus

1.4.1 Lab Equipment

A typical set of lab equipment including glassware with standard-taper ground glass joints and

non-glass equipment is shown in Fig. 1.1.

W =Y

round-bottom flask 3-neck round-bottom flask still head Claisen adapter
vacuum distillation adapter distillation adapter reduction/expansion adapters stoppers

thermometer adapter

. condenser i
(or tubing adapter ) sl Comdcnisor

Fig. I.1 Common Organic Apparatus
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U

funnel Hirsch funnel powder funnel Biichner funnel beaker

Erlenmeyer flask Biichner flask graduated cylinder Pasteur pipette
- 4=
graduated pipette drying tube clamp metal ring
|
g —
separatory funnel addition funnel support stand wash bottle screw clamp
air inlet
movable collar

three-finger clamp

Bunsen burner

Fig. 1.1 (Continued)
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Note 1
Round-bottom flask for distillation, reflux;

Three-neck flask for more complicated reaction set-ups (two-neck flasks are also available) ;

Erlenmeyer flasks for titration, crystallization, preparation;

Beakers for heating, mixing;

Addition funnel for adding liquids;

Separatory funnel for extraction and reaction work-up;

Condenser for distillation;

Air condenser for distillation with high boiling liquids;

Drying tube for drying gases;

Still head for distillation;

Various adapters for distillation, vacuum distillation;

Suction flask (filter flask) for collecting the filtrate.
Note 2

(1) All should be used carefully, avoiding impact or breakage.

(2) Don’t heat directly except the beaker, flask and tube.

(3) Erlenmeyer flask and flat-bottom flask cannot withstand reduced pressure and should not
be used in such systems.

(4) After cleaning up glassware containing a stopper, a small piece of paper must be put
between the stopper and ground joint to avoid adhesion.

(5) The glass of a mercury bulb is thin and ease-to-break, thus should be used with care. Never
use it as a stirring rod. After use, cool it down, and rinse it afterwards to keep away from cracking.

The measurement of thermometer doesn’t go beyond its graduated range.
1.4.2 Common Apparatus

Common apparatus are shown in Fig.1.2 to Fig. 1.7.

Fig. 1.2 Reflux Apparatus
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d)

Fig. 1.2 (Continue

Fig. 1.3 Distillation Apparatus



