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NAC hEmlstry laboratory is a place where a student is trained to observe the
physical and chemical characteristics of substances by following definite
procedures. Before starting the laboratory work, a student should get himself
familiarized with the layout of the laboratory and various fittings provided in the
laboratory table as well as the side shelves. Students are expected to conduct
themselves in a responsible manner at all times in the lab. They are advised not to
work alone in the lab. Experiments should be performed in the presence of lab
instructor and other laboratory staff. All equipments should be checked before
use whether they are working properly according to the requirements of the
experiments. Determine the potential hazards related to any equipment or the
experiment before beginning any work. Appropriate safety precautions must be
observed at all cost. There must not be any crowding in the lab and students
should stick to their work places at a safe distance from each other. Don! t;brmg
any food items in the lab. Never taste or smell any compound or! @gasifitis
necessary to smell a gas itis a!ways advused to waﬁ; fhe fumes or vapor towards
your nose. \ ) \\ o~



Warning signs dre\displayed when untisual hazards, hazardous materials,
_hazardous eq_ui__pm_?inﬁ,_dlh_glpééidl"‘cbh'ditions are expected. Do not pour chemicals
downe;_fq_l;rl;g] 'ﬁl}fa‘ihs"é!hd'dé not utilize the sewer for chemical waste disposal. Keep
all sink traps and floor drains clean. Laboratory chemical waste can be disposed
of in sewer or trash bin if they are non-hazardous materials. Acids and bases are
first neutralized followed by sewer disposal. Hazardous waste material is
transported to hazardous waste disposal site.

Misuse and mishandling of chemicals may create serious problems for the
laboratory warkers. A laboratory worker must use the chemicals according to the
standard procedures keeping in view the particular hazards and precautions
required for the safe use. The chemicals which can create problems for the safety
of workers are cleaning agents, disinfectants, solvents, paints, compressed gas
cylinders, mineral acids, carcinogenic chemicals etc.

Recognizing hazards which are commonly encountered in the laboratory
helps to identify and minimize many of the health and safety problems. Mast

hazards which we might face while working in the laberatory ;’fai[iff)j"’qp-._lt”ﬁe
following categories. H(Sdp=""
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13.1 Chemical Hazards in the Laboratory

hemical Hazar

To start working in the laboratory requires great care, responsible
behaviour and good attention. Itisimportant to exercise extreme caution while
working with delicate instruments, hazardous chemicals and open flames. If
flammable and explosive chemicals are not handled in a safe and compliant
manner, they can cause acute health problems. These problems may include
burns, eye injuries, lung disease and suffocation.

Chemicals that cause a sudden release of pressure, gas and heat when
they experiencé sudden shock are called explosive chemicals. Examples of
chemicals which are expected to explode are picric acid, 2,4 -di-nitrophenyl
hydrazine, benzoyl peroxide, nitrocellulose etc.

Flammable chemicals or mixtures are those which have a flashpoint
around room temperature. Examples of flammable compounds are sthets,
methylated spirit, benzene, acetone, petroletc. -\ [ (o0 o2

If you ever come across any, chemical f-hé;_'yﬁy_'-.,s'u's@'_g_tt"'tdl explode, do not
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attempt to move the container to a\rcud shm:k EXploswas-c‘an”cause damage to
people, windows, tables etc. , \ LU\~ :
Avoid using a thémlcal that 1shazardous Look for its alternative. If you

must use a. ﬁ:a@’fenhalty dangemus chemical, you must follow the underlying
safetyi instrUctions.
"Obtam prior approval from your teacher.

Always use smallest quantity of the chemicals.

Always conduct experimentin fume hood.

Remove all other chemicals and apparatus around you.

Inform other people working with you.

Always wear safety spectacles, gloves and lab coat.

Always keep flammable compounds away from heat source.

Pour the flammable liquid very carefully.

Properly dispose off any hazardous waste.
0. Donotstore flammable liquid in refrigerator.

il e < T

13.1 2 Corroswe Hazards - A

Corrosive chemicals attack |IVII‘lg tissues when they t:;:)me Ln Cbﬁéact with
them. They can be in the form of solids, quu:q§ or gase\s, Such chemicals attack
skin, eyes and respl;axary tract andan the intesfmé as well. Whenever you work
with corrosive chemtcals, wear splash\goggles instead of safety glasses and use a

face shield.. ]|
J \J N l |\

Safeiy Precautlons

T Corrosive chemicals must be used in a fume cupboard to avoid breathing
COrrosive vapours.

2. While mixing concentrated acids with water, always add acid slowly to
water and not vice versa.

3 Ensure eye wash and emergency shower is available.

4. Wash the affected area with soap and water and seek medical attention in
case of emergency.

Examples of corrosive chemicals are mineral acids including HF, caustic alkalies,
acetic acid (glacial) etc.

A toxic chemlcal is a poisonous material which is capable of \caumng
serious health problems. Merg:_uryr--penzene chiorme, pestmdes ammonia,




hydrogen cyanide are some exam pJes of toxic chemicals. The followmg safety
instructions may be ensured in\case you intend to work with toxic chemicals.

A Wear glqyés masks or other protective devices.

2. \ i&éep the work area well ventilated.

3.  Keepthetoxicchemicals in original container.

4. Do notwork alone.

5. Wash your hands with soap and water after you finished.

6. Always work in fume hood because toxic vapours can be formed during

an experiment.
7 Seek immediate medical and if you think you may have exposed to
poisonous substance.

The reactivity property of chemicals is vital for the production of many
chemicals, pharmaceutical and food products which are in our daily use. When
chemical reactions are not properly performed, they may cause fi res/@{bfoswns
as they may evolve dangerous gases. These reactldns\may result“m an extreme
damage to life and property. Examph%s of, Feactrve the«mma;ls are calcium hydride,
Na, Li, azides, plcrlcrand A{Gl} benzog(i nardxide etc.

Safety Jnsp‘\uadtlans v

) 1\1=Ian‘dle reactive chemicals with utmost care. Segregate these from other
chemicals while storage.

2. Appropriate measures should be taken before performing reactions with

reactive chemicals. Utilize shield and heavy gloves.

3 Minimize the quantity required for experiment.
4, Glass equipment must be shielded by wrapping with tape.
5. After use carefully dispose off every dangerous material.

Radiation

When a person is exposed to a high dose of radiation, it can damage the
functioning of tissues and organs and can cause vomiting, radiation burns, hair-
loss and radiation syndrome.

Radioactive materials that emit alpha and beta partlcies mﬂu:t extreme :
damage when inhaled or injected. Gamma rays cause. emtemal lnjuries 'Medical
x-rays produce ionizing radlatlonlw}im'h can' ffect ilvmg t:qsues
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| Safety Instructlons

Keep radloactWe source\s shleided

1

2 Avoid ﬂmljunged expesu res to the radiation.

3 -;_\_Stéym ide'as walls and ceilings can protect you from radiation fall out.

4. " Never operate equipment that produces radiation without sufficient
training.

5. Wear protective clothing, wear face mask.

6. Avoid contact of the material with bare skin.

7. Monitor exposu re to radiation using badges etc.

Itis a type of hazard in which a gas or vapour can cause unconscience or
death through suffocation.

A sufficient level of oxygen is essential for normal breathing. If this level
falls, it can create very dangerous situation. The exposed person has no warning
and cannot realize that oxygen level has become low. If the level of axygen
decreases a person can feel rapid breathmg, rapLd heart rate naysea “and
convulsions. A O AT N |

Examples of chermcg,] asphyxlqnt;s \are. hydrogen cyanlde carbon
monoxide, nitrogen, afgon, h?hum ﬁme‘thane and carbon dioxide etc.

Safety | Pstnuatibns .

1. \ﬁere and use asphyxiant chemicals in well-ventilated areas with plenty of
air.

2. Wear a full lab coat, wear glasses and standard gloves, long trousers and

closed-toed shoes.

3. Dispose off the waste strictly according to the instructions.

4. If exposed to such chemicals wash the exposed part with running water
and seek medical attention. '

5 When such a chemical is inhaled, remove the patie'nt from the

* contaminated area and call appropriately trained person.

24 How will you
! fm:shed? .




13. 2 Hazard Slgns "

A chemistry Iaboratory is a- strlct area where rigorous rules must be
practised togveqd achance of a deadly accident. A dangerous situation may arise
not oni  for the individuals working there but for the whole area. In a laboratory
there are several hazardous materials, sensitive equipments and specified areas
for specific tasks. Proper warning signs ought to be posted on these areas to
ensure that every person entering there must understand and act accordingly to
maintain laboratory safety. '

Several signs and symbols are posted in different areas of the lab and
bottles containing hazardous chemicals. These signs indicate that specific
precautions must be observed according to the requirement sign posted there.
If you see such signs, you must be alert and take extra care to maintain safety in
that area.

e

§  Lab coals ] [ No admittance -
amust be worn g8 . awhorized I
this area - /| T q T ¢ spersonnel anly.




1343 Personal Protectwe Eqmpme t (PPE)
in the Lﬁboratory

Pghso“na[ pmtectuve equipment should be made available to students to
face any emergency situation which may arise in the lab. They are also useful to
reduce exposures to hazardous chemicals. Proper protective equipment include
such items as lab coat, protective glasses, face shields, apron, boots and hearing
protection.

13.4 Location of Fire Extinguisher

Chemical laboratories using such materials which are likely to catch fire
during experiments must have a portable fire extinguisher. This equipment can
quickly be used to control a small fire if it is applied by a student individually. For
this purpose all students should be well aware the location where this fire
extinguisher is placed. A training session should be held to-trainall th&studehts
to know how to handle and apply this fire »extmgmsher {o extiriguish the fire
properly without any panic or harmtgranyb@dy WY

Similarly the faerl:tyvf“arshower should also be made available in the lab
whose location an wdrklhg must be told to everybody working in the lab. In
case qaf- {1re\,¢+ aﬁy Sther emergency students should know how to face that
emergehcymtuatmn

Students should make themselves aware of the actions that need to be
taken in case of an emergency in a laboratory or if a person is affected. For this
purpose periodic drills should be held with compulsory participation Students
emergency situations. During drill firefighting and other eqmpments nihls't be
checked whethertheyarein proper worklng mrder or not B




The followmg pomts should be kept m mind to tope W|th the emergency

btlpamc :

Aiﬁrl\pébpie i the area to evacuate.
I case of fi ire, close doors to confine fire. Use fire extlnguisher to put

In case of chemical emergency adopt safety procedures as mentioned

situation.
L Staycalm]a ddo
2
2,
down the fire.
4.
article 13.1.
5.

Key Pomts

Call and assist emergency staff.

how the location and o’pe'ra:tioﬁ:‘tb_'{f fire extinguish erand




(i)

(iii)

(iv)

(v)

{vi)

@J | N

Tick (V') the correct answer.

Safety inthe chemistry laboratory is:
(@)  theresponsibility of the students only
(b)  theresponsibility of the professor only
(¢  theresponsibility of the labincharge only
(d)  ashared responsibility
Accidents often result from:
(a) making mistakes
(b)  failure to use common sense
(¢) failureto follow instru_q_t_io_ns_
(d) allofthe above N O ' '
The label "Warning" on a cher'mcal bﬁttle mgﬂ‘lﬂes |
(a) thatthéchemlcalcan t:attseless seriousinjury
(b) ___Ih\a] e chem.tcatcan cause serious injury

hat user should be careful when using chemical
(d)  thatusershould openitonlyinthe presence of a teacher
Thelabel “Corrosive” on a chemical bottle indicates:

(a)  thatthe materialisan oxidizing agent

(b)  thatthe material can degrade rapidly upon exposure
(c)  thatthe contactdestroysliving tissue

(d)  thatthe chemical can explode

Example of highly toxic chemical:

(a) Ethanol (o) Aceticacid

(c)  Potassium Cyanide {d)  Potassium permanganate

Example of self-reactive chemlcal —

(a) Potassium (b) Phenol,\ 1< ./.\FJ__K‘J/\\C\ ‘:
| o Bffl-\“—_/ -

(©)  Picricacid - O {Qj) \ Wh«-‘\-lp;\ﬁn@ |
AR | W\ 1




{vii) When dliutmlq an'acid 'W|th water:

IN ""']d“o it quickly
(b)  donotstirthe container
() always add acid to water
(d)  alwaysaddwaterto acid
(vili)  Whatshould you doin case of a fire drill in lab?
(a) run to safety shower
(b}  climbinto the fume cupboard
(¢)  closegasvaluesand turn off all equipments
(d)  carrychemicals out ofthelab

2. Questions for Short Answers - ~A 0

I Name some corrosive chemlcals.\ g - 0 -.,-j,;i\ \\\“\ | 'k'f’} \_ -
i.  What type of safety precau‘tl,ons aré adbpﬁed to hvoid damage due to
explosive chemmaisfz \ \‘. N\*-

il What typs ijdam,agas tan reactive chemicals cause?
iv. fnlqi ca%b 'two such safety instructions which are required to avoid

radiation.
V. Which chemicals can cause suffocation?
vi. Why signs and symbols are posted on lab and chemical bottles?
vii.  How fire caused by chemicals should be handled?
viii.  Why emergency drills are important to face emergency situations?

3. Constructed Response Questions

i. How will you handle an emergency situation caused by fire due to short
circuiting?

i, What type of reactions should be carried outin fume cupboard?

iii. Put forward at least two suggesnonsto [mprpve Safetw‘ nthelab

iv.  Can you identify warnmg symbols pdsted for' radlatlon and asphyxiant
chemicals? 'tf_ﬁi_-' \ N\

V. Why sudden Jsrhock cah'cJause some chermcals to explode?
NN




Descriptive Q@?tm

—

—

\, \‘ ." “. \ f‘ \_\ \,
Explain | gﬂgﬁg}@j@gﬂ@\a}&osive and toxic chemicals.

\{tf}ﬁt‘ﬂja\&li\»\e'v?# five such common safety instructions which are used to avoid
all types of hazards.

Explain the importance of warning signs and symbols to avoid any
accidentinthelab.

Name some toxic chemicals. Describe the effects of spreading toxic gas in
thelab.

A student has spilled over a corrosive and explosive chemical due to an
accident. Which emergency measures you will take to tackle the situation.

Investigative Question

A few decades ago, a tanker carrying poisonous chlorine gas leaked-and
the gas spread over a large area in Lahore. The ,a;:fj{deqt;kj-[[gd. \a ‘few

. . I o NN S Va2
persons as well as animals. Give some concréte proposals to avoid such an
. . "._’\ __..,—__/_ {_ T T R II'. \ II_'. ) .I
accidentin future., \ 7% (B




