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Preface

The experiments of fundamental chemistry is an important part of fundamental chem-
istry,and also an essential part in cultivating students with medical ability.

Based on “the brief of fundamental chemistry and it’s experiment” and the experience
in experimental teaching of fundamental chemistry as well as bilingual teaching of this
course for many years,by using the experiences of the reform in experimental teaching of
fundamental chemistry in medical colleges for reference, we have compiled this book, which
compendiously introduces the basic experimental knowledge of fundamental chemistry, the
instruments and operations. The experiments consist of four parts:basic operations, chemi-
cal principle experiments,comprehensive experiments,and designing ones as well.

The textbook possesses the following features:

1. The contents in this textbook are carefully chosen from the experimental materials
used in medical colleges of our country.

2. The comprehensive and designing experiments help a lot in enhancing the students’
ability to analyze and solve problems,and cultivate their creative consciousness.

3. This textbook is bilingual.

This book was composed by Jiayi Qi(preface, expl3, appendix), Qin Hu(exp 14),
Guang Zhao(rules and safety requirements for laboratory, exp 15,20,), Bixia Yao(exp 2,
9,10 ), Qinshu Sun(exp 4,6,11),Li Lin{exp 7,21), Jinxiang Yang{(exp 8,19), Kemin
Deng(exp 17,18), Hui Song(basic operations of fundamental chemistry experiment, exp
5),Lifang Huang(exp 1,16),Guanhong Xu(exp 3,12).

It’s an experimental teaching book of fundamental chemistry course for medical colle-
ges,and experiments can be done with choice according to the teaching needs. It can also
serve as a good reference book for those engaged in medical researches.

Please make comments or criticism on this book! Your suggestions are greatly appre-

_ciated!

Jiayi Qi
Apr,2008
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Rules and Safety Requirements
for Laboratory

I. Requirements of experiment

1. Before experiments

Preparation before experiment is a very important link. Before the experiment students should
read the teaching materials seriously and know the purpose,content, principle, operation method
and experiment notice,and estimate the results of every step. Write out the pre-lab report accord-
ing to different experiments and the request of the instructor. Seriously think about the questions
before experiment.

2. During experiments

You should do experiment according to the experiment textbook obeying the rules for
lab. Record faithfully the exact phenomenon and data you observe. Deeply think what you see and
analyze the reason for producing the phenomena. If you meet some incidents and want to change
the procedure, ask for the instructor first and make the changes after permission. You can talk
about the experiment each other but not too loudly.

3. Writing experimental report

You should finish experimental report in class or in a finite time and hand in to the teach-
er. You can refer to the experimental report examples. A report is the summarization of the experi-
ment. In the section of the report you evaluate and interpret your experimental results. Reports
should be written orderly with actual results and conclusion. Several items should be included as
following : Name of experiment; Purpose; Principles; Procedure; Results; Discussion. Discussion
can show how much knowledge you gain from the experiment. In this part you analyze the experi-
ment condition and result, the problems occurred during the experiment, answer the questions in
the teaching materials, and so on. All the students should pay great attention to the discus-

sion. The report should be recorded clearly,and with definite results,simple and clean writing.

. Rules for laboratory

1. You should wear a laboratory coat and tie back long hair as long as you are in the laboratory.
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Check all the apparatus before the experiment. If there are any questions, report to the in-
structor. If there is a lack of equipment or some experiment apparatus are broken, you should tell
the instructor. If the equipment apparatus is broken during experiment,you can change a new one
according to the rules of preparation room. You should not use the equipment from other place
without agreement of the instructor. Whenever you are in the chemistry laboratory,follow the di-
rections of the instructor strictly. Do not attempt to do experiments not specifically authorized by
the instructor.

2. During the experiment you should keep quiet,operate accurately, watch carefully and make
the exact record.

3. In the experiment, use the equipment carefully and skillfully, and save power, water and
chemicals. All chemicals in the laboratory must be clearly labeled. This applies not only to the bot-
tles on the shelves but also to chemicals on or in your desk. Check the labels before using chemi-
cals. Never return chemicals to bottles of their origins. It”s better to waste a small amount of the
chemical than to risk contaminating the entire contents of the bottle. Put the stopper upside down
on the bench and cover the stopper of the container immediately after use to avoid the stopper be-
ing confused as well as the chemicals being contaminated. Never insert an unclean spatula or pi-
pette into a reagent bottle. If you need a few drops of solution. pour a little into a beaker and then
take what you need from the beaker. Place the container to original position.

4. Keep the laboratory tidy all the time during the experiment. All the wastes especially the
poisonous chemicals should be pour into the assigned recycling bottle not sewerage.

5. When using specific instruments you should strictly follow operation processes. I the in-
strument is broken, stop using it and report to the instructor. After using the analytic balance,
clean up any spills at once. »

6. In the experiment,operate with the experimental procedures and safety consciously. Don’t tou-
ch the electrical equipments as your hands are wet.

7. After finishing the experiment, clean all the apparatus and place them back. Students on duty
should clean the whole laboratory. Clean table,sink and floor. Wash your hands thoroughly. All stuffs
that belong to the lab must not been taken away. Belore leaving the laboratory, check whether the

electricity,all the water taps and windows arc switched off safely.

II. Safety regulations

Chemicals are hazardous because of their flammable, explosive, corrosive and toxic proper-
ties. As part of laboratory experiences you will handle many chemical substances and manipulate
specialized laboratory equipments. Many of these substances pose a health risk if handled improp-
erly, while some of the laboratory equipments can cause severe injury if used improperly. The
chemistry laboratory is really not a dangerous place, but it demands reasonable prudence on the
part of an experimenter to keep it safe. You should completely know the safety regulations. In the
experiment, you should attach importance to the safety and adhere to experimental procedures.

1. Prevention of fires and explosions

(1) Keep flammable materials away from flames. A few of the flammable chemicals common-
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ly encountered in the laboratory are:Benzene;Sodium;ether;Carbon disulfide ; Phosphorus; Sulfur;
Acetone. Extinguish all flames when not use it anymore. Never leave a {lame unattended.

(2) Flammable organic chemicals such as ether, ethanol ,acetone and benzene should be kept
away from an open flame. Cover the stopper of container immediately after use. Use an electric
heater or a water bath for heating flammable liquids. Never heat them over a direct flame.

(3) Avoid,wherever possible,mixing air and flammable gases or volatile liquids. If the mix-
ture is needed,wrap the container with a cloth or place it behind a shield.

(4) When gases or vapors are generated by heat or chemical reaction,provide for pressure re-
lease to prevent explosion. Never cap a vessel being heated.

(5) Keep strong oxidizing agents away from strong reducing agents.

(6) During using an alcohol lamp, light it up when you use it and extinguish it after use. You
must not light an alcohol lamp with a litten alcohol lamp.

(7) Smoking is not permitted in the laboratory.

2. Prevention of Poisoning .

(1) Regard all chemicals in the laboratory as poisonous and never eat,drink,or taste anything
while in the chemistry laboratory. It is always possible that the bottle is mislabeled.

(2) Handle chemicals in such a way that they do not some into contact with your skin. Utilize
the tools of the laboratory; transfer pipette,measuring pipette, funnel, spoon,and so on.

(3) When it is necessary to note the odor of a substance, waft the fumes gently with your
hand toward your nose. Never smell concentrated fumes.

(4) Note before performing the experiment whether any of the chemicals are especially poi-
sonous. A few of the particularly poisonous chemicals commonly used in the laboratory are as fol-
lows: Acids (especially when concentrated) ; Alkalies (such as NaOH and KOH); Arsenic (As)
and its compounds; Hydrogen sulfide (H,S) and sulfides; Carbon tetrachloride (CClL,) and other
chlorinated hydrocarbon; Chromium compounds (such as K,Cr, ;) Iodine (1,); Bromine (Br;)
Cyanides (such as HCN, KCN, and NaCN); Silver salts (such as AgNQ,); Lead (Pb) and its
compounds; Mercury (Hg) and its compounds. Keep them away from your mouth or cut,and nev-
er pour them into the sewer.

(5) Use mechanical devices for applying suction in pipetting. Never use your mouth for this
purpose.

¢{6) Carry out all experiments involving poisonaus,irritating, or objectionable gases in a venti-
lating hood or in a well-ventilated circumstance.

(7) A possible poisoning hazard , frequently overlooked,is contamination through the hands.
Some poisons-e. g. » benzene-are rapidly absorbed through the skin. All poisons can stick to the
hands and eventually end up in the mouth. Immediately scrub your hands thoroughly after expo-
sure to hazardous chemicals,and get into the habit of always washing your hands before leaving
the laboratory.

(8) Food should not be brought into the laboratory.

3. Prevention of Chemical Burns

(1) Concentrated acids and alkalies are particularly dangerous and can produce painful burns
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on skin and eyes,which may not be healed. These reagents must be dispensed with great care,nev-
er add them directly to other chemicals unless you are certain that it is safe to do so. Avoid all con-
tact of the skin with these materials.

(2) Use the corks to stopper all test tubes or flasks when shaking them, do not use your hand
or thumb as a stopper.

(3) White (yellow) phosphorus, bromine, and hydrofluoric acid produce very painful, slow-
healing burns. Handle them only with your hands adequately protected.

(4) When diluting concentrated sulfuric acid,add the acid slowly to the water. Never add wa-
ter to the concentrated sulfuric acid. The considerable heat evolved can cause the acid to spatter
and result in serious burns.

(5) When heat test tube,must not make the test tube rim point to yourself or others. Do not

look down the boiling liquid lest you are hurt by spilling liquid.

V. Ways of dealing with laboratory accidents

1. Fire

(1) 1f your clothing catches fire,immediately drop to the floor and rol] to smother the flames
and call for help.

(2) If a compound or solvent catches fire,cover the flames with a piece of glassware or sand
as quickly as possible.

(3) If the fire is caused by electrical appliances.first of all,cut off the power,and put the fire
out with a fire extinguisher.

(4) Do not put water on an organic chemical fire because it will only spread the fire.

(5) 1f the fire is out of control,evacuate the lab and the building immediately and tell the in-
structor or call 119 from a safe phone.

(6) If the fire alarm sounds for any reason,leave the room immediately and exit the building.

2. Poisoning

(1) 1f you inhale vapors,leave the area immediately — at least into the hallway. Tell the in-
structor or the coordinator,they will take you outside into the fresh air,and if necessary provide
first aid or take you to get medical attention. If chlorine or HCl gas is inhaled, you should immedi-
ately breathe a little of mixed steam of alcohol and ether for detoxification; If H,S gas is inhaled
and feel dizziness during experiment you should leave the laboratory area and move to an area
where you can breath fresh atr.

(2) In case some poison being taken, first gargle with large amount of water,touch your fin-
ger deep into the throat to vomit,then go to hospital for treatment.

3. Cuts

If you cut yourself ,extrude the dirty blood immediately, nip out the broken glasses with disin-
fected forceps,wash the wound with large amount of cool water. Then daub the wound with iodine
tincture and bind with bandages.

4. Chemical Burns

(1) T you accidently spill a corrosive chemical,such as a concentrated acid or base,on your-



