MATERIALS AND EQUIPMENT
FOR SPECIFIC CHEMISTRY
EXPERIMENTS



Why Chemistry is so important?

It is quantitative science

Deals with study of matter which is the basis of all
living and non-living things
In our daily lives

New Materials

New Pharmaceuticals

New Energy Sources

Food Supplies

Etc



Chemistry Disciplines

Analytical Chemistry- concerned with the
composition of substances.

Inorganic Chemistry- primarily deals with
substances without carbon

Physical Chemistry- describes the behavior of
chemicals

Organic Chemistry- essentially all substances
containing carbon

Biochemistry- Chemistry of living things



Two major groups

Pure chemistry- gathers knowledge for the sake of
knowledge

Applied Chemistry- is using chemistry to attain
certain goals, in fields like medicine, agriculture,
and manufacturing: e.g. synthesis/production of ;

Nylon
Aspirin (CoHgO )
Use of technology



Definitions of terms
.

1 Chemistry Experiment: These are scientific tests or
investigations that deals with how chemicals or
mater interacts to produce a new substance or
changing its form.

1 Experiment materials

-1 Equipment

1 Apparatus




Definitions of terms...

Equipment: Is the machinery item which perform a
given task.

relates to a number of accessories
An instrument is a specific device which performs a
specified single task ( to measure or observe)

example
thermocouple for measuring temperature

microscope



Definitions of terms...

Materials are anything consumed in the experiment

e.g. water or salt for example.

Apparatus are such items that are not consumed
during the experiment.

E.g. beakers, thermometers, e.t.c



Chemistry Experiments
o

0 Scientific Method /Approach

(( scintic Low )
Summarizes the results

of rmany obsarvations
ard #xpenmants,

expemmantal data,




Chemistry Experiments...

Specific chemical substance, materials and

equipment/ apparati are used for specific
chemistry experiment.

Definite amount of chemical substances are used for

specific chemistry experiment to produce desired
results.



Chemistry Experiments...

Different experiments have different apparatus set
up.
Chemistry experiments should have pre-defined;
Theory /Background /description
Materials and chemicals
Equipment and apparatus
Method
Conditions and precautions.

Reaction equations



Example: Separation of Mixtures

Steam is
condensed in

a tube cooled
Water,

/B b
Cooling j

water out /C oolin g
Saltwater water in

Burner

(a)



Example: Preparation of Solution




Combined for Heating




Chemical reactions

Chemical reactions are interactions between pure
substances (atoms or molecules) which result in the
rearranging of atoms and molecules.

AB + CD ->AD + CB

The word rearranging is used because atoms never
lost in chemical reaction.

Example Iron rust (=iron (lll) oxide) is a consequence
of chemical reaction between iron and oxygen in
air.



Representation of Chemical reactions

Elemental formula: how atoms are bounded
together in an element e.g Li, O, , N, , Sg

Chemical formula: representation of a compound,
when atoms of different elements bond to each

other NaCl, NH, , CO,
Chemical equations

eg(l) C+ O, CO,

(2) 4 Al(s) + 30, (g) — 2 ALO, (s)



Representation of chemical formula in
chemical equc:’rion

4Al(s) + 30, 2 ALLO, (s)

e

Coefficient:
represents how many of a

particular atom
i.e two oxygen atoms combined
to form a stable compound

oxygen molecule




Chemical reaction ...

Indication that chemical reaction has occurred or is
taking place:-

Colour change
Fumes evolution
Bubbles ( evolution of gas)

Heat absorbed or produced



Types of Chemistry Experiments
T

0 The term “Types of chemistry experiments” and
“types of chemical reactions” are interchangeably
used, however, “experiments” are defined by the
methods used:

1 Example




Laboratory Apparatus
N

Balance (electronic) Beakers

http://www.smc.edu/AcademicPrograms/PhysicalSciences/Pages/Equipment.aspx



Laboratory Apparatus ...

Bunsen Burner

Buret




Laboratory Apparatus ...

Crucible in Triangle

Crucible Tongs




Laboratory Apparatus ...

Clay Triangle

Crucible




Dropper Pipets

Dropper in action




Erlenmeyer Flasks

Evaporating Dish




Laboratory Apparatus ...

Forceps Funnels




Wire Gauze Combined for Heating




Goggles

Graduated Cylinders




Laboratory Apparatus ...

Pinch Clamp Pipets and Bulbs




Plastic and Rubber

Policemen

Ring Clamp & Stand




Scoopula

Stirring Rods




Laboratory Apparatus ...

Thermometers

Test Tubes in Rack




Test Tube Holder

Tube & Holder in Action




Utility Clamp

Clamp in action




Laboratory Apparatus ...

Wash Bottle

Watch Glasses




Wire Gauze

Combined for Heating




Types of Chemistry Experiments
T

0 The term “Types of chemistry experiments” and
“types of chemical reactions” are interchangeably
used, however, “experiments” are defined by the
methods used:

1 Example




Titration (volumetric or titrimetry)
Experiments = >titrant vs titrand

s a common laboratory

method of quantitative

chemical analysis.

Is the process of determining ::f/,Buret containing

the quantity of a sample by |~ Peseloracd)
. of T—H =

adding measured volumes of e

a fitrant (normally via a ::,),Stnpcuck

burette) until the end-point is

reached.

i.e. all of the sample has Aad o Dase)

reacted.



Titration Experiments...

N
1 Is used to determine the

unknown concentration of an

identified analyte.

0 A titrant or ftitrator is reagent prepared as a
standard solution.

1 A known concentration and volume of titrant reacts
with a solution of analyte or titrand to determine
concentration.

1 The volume of titrant reacted is called titration
volume. See Video < 1>< > for automated
titration.


Automatic Titrator.mp4
Titrette® - Titration with the digital bottle-top burette.mp4
Titrette® - Titration with the digital bottle-top burette.mp4

Gravimetric Experiments

Gravimetric analysis is a technique through which
the amount of an analyte (the ion being analyzed)
can be determined through the measurement of
mass.

Gravimetric analyses depend on comparing the
masses of two compounds containing the analyte.




Determination of Amount of lead

resent in a water sample
oy PrESENtin d wdier sampie

Step 1

Filter and weigh
Dissolve

the solid PbSO,

Step 2

> o Add solution
: ¢ loe 2 containing SO’ (e)
° ®° .
o fo— >

Solid soluble salt containing Solution with dissolved Solid PbSO,4 and

Pb” (+) and other Pb™'(s) and other solution with

chemical species () chemical species ( ) other chemical species ()
and left over SO, ()



Determination of %Cl in the
unknown

In this experiment the chlorine content of an unknown soluble chloride salt 15 to be
determined. The unknown 1s dissolved in distilled water and dilute silver nitrate solution
1$ added to precipitate out the chloride as silver chlonde (AgCl).

The percent of chlonde in the unknown 15 calculated as follows:

mass of Clin sample

% Cl = x 100
mass of sample

EQUIPMENT

50 mL, and 400 mL or 500 mL beakers; Buchner Funnel; vacuum flask, filter paper;
glass stirrer (with or without a policeman); iron ring, wire gauze, and aluminum foil.



The percent of chloride in the unknown 15 calculated as follows:

mass of Cl in sample
% Cl = x 100
mass of sample

The mass of Cl can be determined from the fact that i1t 15 precipitated and weighed as
insoluble AgCl. The % composition of Cl in AgCl can be calculated as follows:

Atomic weight of Cl

Cli le = AgCl x
mass of Clin sample = mass of Ag Molecular weight of AgCl

Thus, by substitution:

mass of AgCl in sample Atomic weight of Cl

% Cl = 100

A o
mass of sample Molecular weight of AgCl

The ratio of the atomic wt of Cl to the molecular weight of AgCl as determined by %
composition method 1s called GRAVIMETRIC FACTOR. For example 1f the chlonide
were precipitated as PbCl; then the gravimetric factor would be

2 x Atomic Weight of Cl
Molecular weight of PbC L,




Separation Technique /Experiments

In this experiment simple processes are used to separate salt from a sand and salt
mixture.
4 Evaporating basin
Beaker
Gauze
Salt solution and sand = )
Filter funnel \/ Tripad
Filter paper
Sand
Bunsen bumer
Conical flask

Salt solution

|
-




Column Chromatography

Load Sample | Step Step Step

("Black™) Elute 1 | Elute 2 | Elute 3 |

If the test sample is a complex
mixture then a sequential elution

(separation by mobile solvent)
should be carried out.
In sequential elution separation

process starts from a less polar
solvent and then the polarity of the
solvent is gradually increased.

So that elution of the molecules will
take place in a polarity range
which means least polar will come
very first and most polar will be the

last.

~a &

Note: Blue can
be eluted with
IPA/water
&
> » P
4 B B

One cartridge can separate all three dyes




Spectrophotomentry

Spectrophotometry is a method to measure how
much a chemical substance absorbs light by
measuring the intensity of light as a beam of light
passes through sample solution.

The basic principle is that each compound absorbs
or transmits light over a certain range of
wavelength.

This measurement can also be used to measure the
amount of a known chemical substance.



Spectrophotometry..
=

1 UV-visible spectrophotometer: uses light over the
ultraviolet range (185 - 400 nm) and visible range
(400 - 700 nm) of electromagnetic radiation
spectrum.

7 IR spectrophotometer: uses light over the infrared
range (700 - 15000 nm) of electromagnetic
radiation spectrum.




Electrolysis
I

01 Electrolysis is a commonly
used process that separates

7_ > bonded compounds by
breaking the substances into

I

g
1 o
o Rt .
@l 1ons.
i i
i A
fi K

feff L L L]

o1 This process is often used in
the chemical industry, as well
as in other applications such
as mining and manufacturing.

1 e.g. NaCl (common table salt)
into two ions, Na+ and Cl-

How to Prepare Hydrogen and Oxygen by Water Using Acetic Acid



Potentiometry Experiments
i

71 Potentiometry An electroanalytical technique
based on the measurement of the
electromotive force of an electrochemical
cell comprised of a measuring and a
reference electrode.

7 Indicator electrode: The simplest example of
a measuring electrode is a metal electrode
whose potential depends on  the
concentration of the cation of the electrode
metal.

71 Electrochemical measuring system: When a
metal M is immersed in a solution containing

its own ions Mn+, then an electrode potential
is established, the value of which is given by
the Nernst equation:



Nernst equation

Predicts the voltage that would result from different ion
concentrations
*Looks like this: +

LS

b
m _ +
F [K I,
E.,. membrane potential
R: the gas constant(8.315J mol-' K-)
T: absolute temperature (20 °C = 293 K)
Z. charge on the ion (z=1 for K*)
F: Faraday's constant (96480 C mol-")

[K*],. [K*],: K* ion concentrations outside and inside cell
In: natural logarithm




Potentiometry Experiments

potentiometer

salt bridge

anode o

porous frits

azn2+=0.0167 apg+=0.100



Qualitative analysis

Qualitative analysis is a method
used for identification of ions or
compounds in a sample.

In many cases, qualitative analysis
will also involve the separation of
ions or compounds in a mixture

Examples of qualitative tests
would include ion precipitation |
reactions  (solubility  tests) or Ammonia gas is produced.
chemical reactivity tests

*The separation of ions is easily achieved by taking
advantage of their solubility properties



I T

I.ight blue Insoluble Light blue Soluble in
in excess ppt excess to
give
dark blue
solution

Dirty-green § Insoluble Dirty-green Insoluble
ppt in excess ppt in excess
Reddish- Insoluble Reddish- Insoluble
brown ppt in excess brown ppt in excess

Note: Onstanding in air (oxygen), the dirty-green ppt of Fe(OH), turns reddish-brown due to
oxidation of Fe? ions

Excess reagent: *Colour of solution containing

NaOH{aq)/NH,(ag) Fe* may range from colourless
d to pale yellow depending on

Stand in air

sl

Dirty green ppt with conce ntration of Fe®".
reddish-brown tinge
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ITypes of Chemical Reactions ‘



Types of Chemical Reactions

Decomposition Reactions
Single Displacement Reactions

Double Displacement Reactions
Precipitation

Acid-Base Neutralization
Combustion
Organic Reactions
Synthesis Reactions

Redox



Single displacement reaction

Is the type of reaction whereby one metal displaces
another metal or hydrogen from a compound or
aqueous solution

The element that is displaced is less reactive
A+BC--> AC+B

Example

Mg + 2H,0, - Mg(OH)y ) T Hog)



Double displacement reaction

This is type of reaction where two compounds
exchange anions to form different compound

AB + CD -----> AD + CB

Example

PBINO3)paq) + 2Kligq) - Pbly, + 2KNO,

(dq)



Synthesis reaction (combination reaction)

This reaction involves two or more substances being
combine into a single compound

A +B--=2> AB

The reaction may involve;
metal and oxygen
nonmetal and oxygen

metal and nonmetal



Synthesis reaction...

Example

Sy T Oy -2 SO, (nonmetal and oxygen)

2Mg,, + Oy ---2 2MgO,,, (metal and oxygen)

2Na, + Cly,, ---2 2NaCl, (metal and nonmetal)



Decomposition reaction

Is the type of reaction which single compound is
broken down to two or more substances.

This is the opposite of synthesis reaction
AB ----> A + B
Types of Decomposition Reactions
Thermal decomposition reaction

Electrolytic decomposition reaction

Photo decomposition reaction



Example: Electrolysis of water

e §
Battery
i
o: 2H, O ----> 2H, + O,

Anode
Water
—

Electrolysis of water



Task

lllustrate decomposition of
calcium carbonate
potassium chlorate
ferric hydroxide

hydrated oxalic acid



Example:

Metal hydrogen carbonate

2N0|HCO3(S)A—> Na, CO3(5) + H, O(g) T CO2(9)

A

Metal carbonates: CaCO; ) — CaO, + CO,,

Miscellaneous oxygen-containing compounds
2HgO /"> 2 Hg, + O,



Example : Thermal decomposition

reaction
"o |

502 (g)+S03(g)

m‘ﬁ ‘-.:‘ ,‘ Odour of
%=  buming sulphur

B

Hydrated ferrous

sulphate . —— Brown precipitate

@ ~——— Heat

— i3
~——— Heat

Thermal Decomposition



Photolysis

2AgCl(s) —B 5 ag(s) + Chg) !“!

White Grey
<« Sun light
ﬁ Silver chloride
< China dish
Decomposition of silver chloride
Sunlight
2AgBr(s) » 2Ag(s) + Bry(g)

Lightyellow Grey



Nevutralization reaction

(Acid-Base reaction)
65

1 It is a special double displacement reaction that
involve acid and base

01 It switches anion partners
7 HA + BOH ---> BA + H,O
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IChemicql Hazard Signs ‘



Hazard labels

Hazard labels on the chemical containers tells what
hazardous information is attached to a particular
chemical.
Two Systems will be explained

NFPA? the National Fire Prevention Association

GHS?2 Global Harmonized System
Any other?



NFPA Hazard labels

5%

The diamond symbol is designed to show the
hazards of chemicals under emergency conditions
such as spills and fires.

It can also be used as a guide to provide
information  about  non-emergency  hazards
associated with chemicals.

Information on the presence of

acute health ( coloured blue)

flammability (coloured red)

(stability) hazards ( coloured yellow)



NFPA Hazard labels ...

69
71 The relative severity of the hazards are shown on
the symbol by numerical designations from O to 4.

1 The numbers represent the following hazards:
O- no significant hazard
1- slight
2- moderate
3- serious

4- severe




COR -Corrosive
OXY -Oxidizer

‘5‘ - Radioactive

AAF - Use No Water

(4) may Detonate
(3) Shock/Heat May Detonate
(2) Violent Chemical Change
(1) Unstable If Heated

(0) stable




Sodium Metal

Drinking Alcohol

Nitrogen Gas

Hydrogen Cyanide

My Mixtape




GHS Hazard pictograms

The Globally Harmonized System of Classification
and Labelling of Chemicals (GHS)

Two sets of pictograms are included within the
GHS:

one for the labeling of containers and for workplace
hazard warnings, and

a second for use during the transport of dangerous
goods.

Either one or the other is chosen, depending on the
target audience, but the two are not used together.



GHS Pictogram
QOO0

®

» ChemSafetyPro

©

Oxidizers Flammables, Self Reactives, Explosives, Self
Pyrophorics, Self-Heating, Reactives, Organic
Emits Flammable Gas, Peroxides

Organic Peroxides

& & ©

Acutely Toxic Burns Skin, Damages Gases Under Pressure

(severe) Eyes, Corrosive to Metals

Carcinogen, Respiratory  Toxic to aquatic Acutely toxic(harmful),
Sensitizer, Reproductive  environment Irritant to skin, eyes or
Toxicity, Target Organ respiratory tract, Skin

Toxicity, Mutagenicity sensitizer, Hazardous to
Aspiration Toxicity the Ozone layer.

©


http://www.chemsafetypro.com/UN_GHS_Chemicals_GHS_for_Dummies.html
http://www.chemsafetypro.com/

GHS - Hazard Pictograms and correlated exemplary Hazard Classes

R

Physical Hazards

Explosives

Flammable Liquids Oxidizing Liquids Compressed Gases

Corrosive to Metals

Health Hazards

Acute
Toxicity

S500®

Skin Corrosion Skin Irration CMR" STOT#,
Aspiration Hazard

Env. Hazards

2

Hazardous to the
Aquatic Environment

1) carcinogenic, germ cell mutagenic, toxic toreproduction | 2) specific target organ toxicity




Read lsbel before use. Keep out of reach of children

Flammosol '

LIQUI
(aliphatic hydroc
UN 1992

Contams
Aliphatic hydrocarbons 95%

Product Identifier

, TOXIC N.O.S.
ons, toxicole)

Signal Word
4L i)

|

Toxicolo S%

DANGER

® Spm

Hazard Statement
|

Highly flammable liguid
Toxic If swallowed
Causes skin irritation

IF ON SKIN (or nair): Take off comtaminated
clothing and wash Defore re-use.
Rinse skin usng olenty of soap and water

IF skin irritabion occurs: Get medical
aavice/attention.

a PCISON CENTRE or doctor/t.
Rinse mouth

Store locked up o a well-ventilated place
Keoep cool

Dispose of contents/container in accordance

F swaLLOWED immediatety  Pr@cautionary Statements

In case of firo: Use powder for extincton.

Keep away from sparks and open flames - NoO srmoking
Keep contairner Lrghitly closad

ecaving equpment

| equipment

Use only non-sparkiing tools

Take precaubionary measures against static discharge.
Wear protective gioves and aye and face protection

Wash hanas thoroughly after hanaling.

L ¥y ’

T T T T T

Refer to the Safety Data Sheet before use.
Madeup Chemical Company, 999 Chermecal
www.madeup-chemical-company.com.au

hemical Town, My Smth-

Supplier Info




Product label analysis

Of the following supplies identify
Product identifier
Signal word
Pictograms
Hazard statement
Precautionary statements
Supplier information

Any specification ( expiry date, packing, e.t.c)



GHS Label For Epichlorohydrin

Precautionary statements:

Bottom
Half Of
Label

L3

Keep out of reach of children.

Keep container tightly closed.

Do not handle until all safety precautions have been read and
understood.

Wear eye/face protection.

Wear protective gloves/clothing.

Wear respiratory protection, as specified by the manufacturer.

Do not breathe dust/fume/gas/mist/vapors/spray.

Use appropriate ventilation.

Wash thoroughly after handling.

United Nations Co., Ltd.
1-1, Peace Avenue

Geneva, Switzerland
Tel. 41 22 917 00 00 Fax. 41 22 917 00 00



Ammonia, Anhydrous:
99.80 - 99.98 %

DANGER

HAZARD STATEMENTS:

MI2Y Pasenabie g

MIAJS Toxic ¥ haied

MY 14 Coutes Sowere thun Dama and oy damage

MHAQO Very tosie 1O aguatc e

PRECAUTIONARY STATEMENTS:

POOS Store ched w

PA00 Store Y 3 woll vootistod place

P20 Keoop 2wy from P iparit/ 2000 famat. Mot sunfacos. ~ NO amohing

P00 Weoor pootective glowed/ Drotecive Clotharg/ oye protectonTace protecteon,

PITI Awtad redoane 10 t1he onwiecommont,

P00 « PIEY « P W ON SEON [or Bair's Ramowe/Take ofFf o iatoly ol

COMAINIONS COthING. Pirvie shun witlh witec showee

P00 « PISY « PO W N EYES: Rrie couioundy with, waltior for sowveedd

mrted. Romove contact lonted, i prosent and eday 10 do. Conttinge ringing

P04 « P30 IF INMALLD: Romove viction 8o Srash i 308 hotp ot reat i >

POARON COMBSINND Tor Broathirg

P10 imenaSotely call 5 POMON CONTIA o Soctteplysicion SUPPLEMENTAL INFORMATION:
FLO0HS ovapor 2B0n OF Mgpahd Simenomnd may

FIRST AID MEASURES: ¢ 3ste frostms

QENTRAL © i Souit, seek ol advice

¥ Dhare 5 My SUBOSCHON OF Jnenomia S5 it I The emargency Mea, the INDOOR

PO WO R A Me Al weld Lal CON D Bt el OO Wtah N i P R
NGO 3000 LN D tah o oA ary Darsonad Nl OfF witlin A s wtalde U arvrg
POHMEATION ; Pyowiche rest, winr el and fresly an. Funse none s sngumh with wistes

¥ 00w atory GOSN, Mt FeRger IO O Kyt Cat el w MTAE0N,
SHON CONTALCT : Proemgtly Bunh contameated shm with water Promotly remnove
CRothe) & Lodhad Peough and Bl e Lo with water Cortenm 10 reve oo ot
ot 15 mertes. Gat Mehcal FWMASON ERne ety

DISPOSAL:
OelAres B RAZ M D0 wiatle BLLOCSNG VO The LN regulstaes

Comparry Name and AdSroas Horo

SEE THE S.D.S FOR MORE INFORMATION




Ammonia (Anhydrous)

F o 4§ v it Conem sy an s o e

Can gy Tolarm Lin o wde sba . way paphaly £
PR Yoy e W poare e

OONEa] o oyt TRAR S0 IRy o iy o
wllen 3 1S WO W00 e BN RO Oy
Thn Codad i Nl Y T M woswbawy 0
andamruiend by Smas T sl sum Vo
hdatews Yemawla e e Tired oy wid g

P atfens wage o T amrevng m MLA gve wripe
D ey pvee
Dd B p e cewer (Nt g Dwr e
il e thpde) w4

Sew Vanerad Sabety Thate et foe Fart ey detods repaningg tade o o 1% radat

>

NS Cherwindl Sapoy 123 Negrbey B0 Arsiinen LES 220485 (W7) 44,3210 |




Acetone

Danger!

Highly flammable liquid vapor. Causes severe eye Irritation,

Koep away from heal, sparks and lame =~ No smoking. Take precavtionary measures aganst stalic
discharge. Keep from direct sunlight, Keep container closed when not in use. Store In - a coolfiow
temeprature, wel-vantilated place away from heat and gnition sources, Use only In a well-ventiated area.
Avaid contact with eyes, skin and clothing. Wear appropriate personal prolective equipment, avoid direct
contact

IF CONTACT WITH EYES: Flush eyes with water for at least 15 minutes while holding eyelids open,
In case of fire, use water spray, fog or mist. Dry chemicals. Halon. Powder, foam or CO2.
See Salely Data Sheet for further detalls regardng sale use of this product.

ABC Company, Main Streel, Anylown, NJ 00000, Tel. 565 123 4567




e Dhamical Cerp.
MeemLoater™ 330G




Chemical Name:

REQUIRED PERSONAL PROTECTIVE EQUIPMENT

HEALTH HAZARD FIRE HAZARD

4 - Deadly Flash Points

o ot S S, g o

2 - Hazardous 3 - Below 100° F .

1 - Slightly Hazardous 2 - Below 200° F

D = Nermal Matarial 1 - Above 200° F
0 - Will Not Barn

Splash Synthetic
Goggles Apron

Face Shield
& Eye
Protection

Acid........ ACID 4 - May Detonate
Alkali ALK 3 - Shock and Heat Dust

May Detonate Respirator

Corresive...... COR 2 - Violent Chemical

Change

1 - Unstable il Heated

0 - Stable Vapor

SPECIFIC HAZARD INSTABILITY HAZARD Respirator
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1. Draw and
label the
apparatus.

2. What
experiment
can be
conducted
by using
this set up?



Name the
apparatus

You want to
prepare dil. of
sulfuric acid and
you have water
and conc. Sulfuric
acid which container
do you this will
contain acid?

Give reason

Y%




CONICAL FLASK VOLUMETRIC FLASK ROUND-BOTTOM FLASK FLORENCE FLASK KJELDAHL FLASK

L
PEAR-SHAPED FLASK RETORT FLASK SCHLENK FLASK STRAUS FLASK CLAISEN FLASK

@ COMPOUNDCHEM.COM
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1.Test Tube %
2.Test Tube Rack
Reagent Bottle f j

Bunsen Burner

Crucibie

i
I
A

Ewvaporating
Dish

Flat Bottomed
Flask

rMortar and Pestle
{(used for grinding
paste or powder)

Spatula Ii i ‘

Test Tube Holder

Beaker

Stand and
Clamp

Measuring
Cylinder

Electronic
Balance

Filter Funnel

Safety Glasses

Round Bottomed
Flask

Trpod




