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Experiments in Chemistry Labs

1. General Chemistry
2. Organic Chemistry
3. Physical Chemistry
4. Inorganic Chemistry
5. Analytical Chemistry

1. Practical General Chemistry

1.1 General Chemistry (101CHEM-4)

Serial | Experiment Materials (Tools / instruments / Chemicals)

1. Safety and regulations | Tubes, pipet, beakers, bottles,...ctc

2. | Experiment no. 1 : - ] -
Group 1 acidic radical Dil HCI, CO5™, HCOg3, S;057, BaCl,, MgSO,

3. | Experiment no. 2 Conc. H,SOqy, CI, Br, I, NO3', AgNO;,
Group 2 acidic radical | Pb(CH3;COO),

4. | Experiment no. 3 - .
Group 3 acidic radical BaCl,, AGNOs, 5047, B4O77, PO,

5. Experiment no. 4 2
Group 1 basic radical Pb7%, dil HC, KI, KoCrO,

6. | Experiment no. 5 Cu*2, Cd*2 Bi*%, dil HCI, H,S,NaOH, NH,OH
Group 2 basic radical

7. | Experiment no. 6 Al*3 Fe*3, Fe*?, Cr3, NaOH, NH,OH,
Group 3 basic radical NH,CI.

8. | Experiment no. 7 Zn*2, Mn*2, Co*?, Ni*?, NaOH, NH,OH,
Group 4 basic radical NH,CI, H,S, K3[Fe(CN)g]

9. | Experiment no. 8 Ca*?, Sr?, Ba?, NaOH, NH,OH, NH4CI,(
Group 5 basic radical NH,).CO3, K,CrO,4, K,Cr,0;

10. | Experiment no. 9

Group 6 basic radical
Group 6 basic radical

Na*, K*, Mg*2, NH,*, NaOH, NH,OH,
NH4Cl, ( NH,).COs,
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1.2 General and Physical Chemistry (201CHEM-4)

Serial | Experiment Materials (Tools / instruments / Chemicals)

1. | Group separation of | 1st basic radical | Conical flask , beakers , tubes ,
1st basic radical group salts, filter papers, holders, heater
group reagents. ,vacuum gas chamber

2. | Group separation of | 2nd basic radical | Conical flask , beakers , tubes ,
2nd basic radical group salts, filter papers, holders, heater
group reagents. ,vacuum gas chamber

3. | Group separation of | 3rd basic radical | Conical flask , beakers , tubes ,
3rd basic radical group salts, filter papers, holders, heater
group reagents. ,vacuum gas chamber

4. | Group separation of | 4th basic radical | Conical flask , beakers , tubes,
4th basic radical group salts, filter papers, holders, heater
group reagents. ,vacuum gas chamber

5. | Group separation of | 5th basic radical | Conical flask , beakers , tubes ,
5th basic radical group salts, filter papers, holders, heater
group reagents. ,vacuum gas chamber

6. | Group separation of | 6th basic radical | Conical flask , beakers , tubes,
6th basic radical group salts, filter papers, holders, heater
group reagents. ,vacuum gas chamber

7. Identificati All basic radical | Conical flask , beakers , tubes,

entification Of :
Inorganic Mixtures group salts, filter papers, holders, heater,
reagents. vacuum gas chamber
2. Practical Organic Chemistry

2.1. Aliphatic Organic Chemistry (231CHEM-3)

Serial [Experiment Chemicals Tools / instruments
1. General Safety Safety tools in

laboratory ,

Mandatory signs,

Safety signs.
2. Simple Liquid Organic Ethanol, Methanol, ([Test tube, test tube

Compounds: Identification of
alcohols

Glycerol, Potassium
dichromate, Sodium
carbonate, lodine
solution, Sodium
hydroxide, Borax

holder, water bath,
Beakers, hot plates.
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solution, Ph. Ph
indicator.

Simple Liquid Organic

Compounds: Identification of
Aldehydes, and Ketones

Formaldehyde,
Acetaldehyde, Schiff
reagent, Sodium
hydroxide, lodine
solution, 2,4-
Dinitrophenylhydrazi
ne, Fehling solution,
Sodium
nitroprusside. Test
tube, test tube holder,
water bath, Beakers,

Test tube, test tube
holder, water bath,
Beakers, hot plates.

Sodium nitrite, 2-
Naphthol, Sodium
hydroxide,
Hydrochloric acid,
Bromine water .

hot plates.
Simple Liquid Organic: Acetic acid , Formic [Test tube, test tube
Identification of Liquid acids and |acid, Aniline, holder, water bath,
aniline Sodium carbonate, |Beakers, hot plates.

Potassium

permanganate,

Identification of solid
Carboxylic acids

Oxalic acid, tartaric
acid, citric acid,
benzoic acid,
phthalic acid,
salicylic acid,
Sodium carbonate,
Calcium chloride,
Ferric chloride,
phenol, Sodium
hydroxide, Sulphuric
acid.

Test tube, test tube
holder, water bath,
Beakers, hot plates.

Ammonium salts)

Identification of Salts of
Carboxylic acids( Metallic and

Salts of (Oxalic acid,
tartaric acid, citric
acid, benzoic acid,
phthalic acid,
salicylic acid),

Sodium carbonate,

Test tube, test tube
holder, water bath,
hot plates.
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Calcium chloride,
Ferric chloride,
phenol, Sodium
hydroxide, Sulphuric

acid.
Identification of aniline salts Aniline Test tube, test tube
and urea hydrochloride, holder, water bath,
Aniline sulphate, hot plates.
Urea, Sodium

hydroxide, Sodium
nitrite, Hydrochloric
acid, Silver nitrate,
Barium chloride,
Coupper sulphate.

Identifications of carbohydrates  [Glucose, fructose,  [Test tube, test tube
lactose, maltose, holder, water bath,
sucrose, starch, microscope hot
Sulphuric acid,1- plates.

Naphthol, Barfoied
reagent, Fehling
test,

lodine solution,

Scheme of Identification of Any of studied liquid
Unknown liquid organic sample j@and all the its
required reagents ,
Test tube, test tube
holder, water bath,
hot plates.

Scheme of Identification of Any of studied solid organic samples and
Unknown Solid organic sample  j@ll the its required reagents, Test tube,
test tube holder, water bath, hot plates.
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2.2 Aromatic Organic Chemistry (232CHEM-3)

Serial [Experiment Materials (Tools / instruments / Chemicals)

1. General Safety Rules Safety tools in laboratory
, Mandatory signs, Safety
signs.

2. Identification of Anthracene, Test tube, test tube

Hydrocarbons Naphthalene, Picric acid |holder, water bath,
in acetone hot plates.

3. Identification of alcohols  Benzyl alcohol, Ethanol, [Test tube, test tube
n-Butanol, Lucas holder, water bath,
reagent, Potassium hot plates.
dichromate

4. Identification of Phenols  [Catechol, Resorcinol,  [Test tube, test tube
Hydroquinone, 2- holder, water bath,
Naphthol, 1- hot plates.
Naphthol,Pyrogallol,

Gallic acid, Ferric
chloride, Bromine water,
Sodium nitrite, Sodium
hydroxide, Aniline.

5. Identification of Organic  |Acids (Oxalic acid, Test tube, test tube

acids and its salts tartaric acid, citric acid, |holder, water bath,

benzoic acid, phthalic  |hot plates.
acid, salicylic acid) and
its salts (Metallic and
Ammonium salts),
Sodium carbonate,
Calcium chloride, Ferric
chloride, phenol, Sodium
hydroxide, Sulphuric
acid.

6. Identification of Aromatic |Aniline, Aniline salts, p- [Test tube, test tube

Amines

Toluidine, 1-Naphthyl
amine, Diphenyl amine,
Ferric chloride, Bromine
water, Sodium nitrite,
Sodium hydroxide, 2-
Naphthol, Silver nitrate,

Barium chloride.

holder, water bath,
hot plates.
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7. Identification of Amides |Urea, Acetamide, Test tube, test tube

and Imides Benzamide,Succinimide, |holder, water bath,
Phthalimide, Sodium hot plates.
hydroxide, Copper
sulphate, Resorcinol,
Sulphuric acid.

8. Identifications of Glucose, fructose, Test tube, test tube

carbohydrates lactose, maltose, sucrose, holder, water bath,
starch,Sulphuric acid,1- ot plates.
Naphthol, Barfoied
reagent, Fehling
test,lodine solution,
phenylhydrazine
hydrochloride, Sodium
acetate.

0. Tests for physical and Benzoic acid, phthalic  [Test tube, test tube
Chemical properties: acid, glucose, starch, holder, water bath,
Ignition Test, Heating resorcinol, 1-naphthol, |hot plates.
with soda-lime test, ammonium oxalate,

Treatment with 20% NaOH sodium benzoate, 20%
Test and Treatment with NaOH soln., conc.
Conic H,SO4 Test. H,SO,, soda lime, conc.
Nitration Test, Acidity H,SO,, conc. HCI, conc.
test, Solubility and reverse [HNO3, sod. carbonate,
precipitation Test, FeCls FeCls.
Test
10.  |Combination of Glucose, fructose, Test tube, test tube

compounds containing (C,
H, O). Identification of
Carbohydrates, Carboxylic
acids, Phenols, Aldehydes-
Ketones, Metallic salts and
Hydrocarbon.

lactose, maltose,
sucrose, starch, Oxalic
acid, tartaric acid, citric
acid, benzoic acid,
phthalic acid, salicylic
acid and its metallic
salts, resorcinol, quinol,
catechol,1-naphthol, 2-
naphthol, conc. HCI,
barfoed reagent, iodine
soln., Fehling reagents,
FeCls soln., CaCl, soln.,
picric acid soln., 2,4-
dinitrophenylhydrazine,

Schiff’s reagent

holder, water bath,
hot plates.
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11. Combination of Amm. (oxalate, tartarate,[Test tube, test tube
compounds containing (C, (citrate, benzoate, holder, water bath,
H, O, N). Identification of |phthalate, salicylate), |hot plates.
Ammonium salts of acids, |urea, phthalimide, FeCI3
Amide, Imides and Amines. soln., CaCl2 soln., sod.
hydroxide soln.,
conc.H2S04, conc. HCI
12.  |Combination of Aniline sulphate, Test tube, test tube
compounds containing (C, sulphanilic acid, holder, water bath,
H,O,N,S). thiourea, conc. HCI, sod.|hot plates.
nitrite soln., 2-naphthol
soln., sod. hydroxide
13. Combination of Aniline hydrochloride, ([Test tube, test tube
compounds containing (C, [conc. HCI, sod. nitrite  |holder, water bath,
H, O, N and halogens). soln., 2-naphthol soln., |hot plates.
sod. hydroxide soln.
Test tube, test tube
holder, water bath,
Bunsen flame

2.4 Organic Reaction Mechanisms (335CHEM-3)

Serial

Experiment

Materials (Tools / instruments / Chemicals)

1.

Introduction of course
1-Definition of safety in
the laboratory

2- ldentification of
Carboxylic acid organic
compounds

3- Identification of
carbohydrate.
4-1dentification of
hydrocarbon.

5- Identification of
phenols,

6- Identification of salts of
acid (amm. And metallic)
7- Identification of Base

Flame
distilled water
- test tubes -
Beaker- flask

Carboxylic acids,
carbohydrates, phenols, Base,
HCl, NaOH, Na,COs

Acid + Acid mixture

Filter paper
Glass

Aliphatic acid (Oxalic acid-
Tartic acid- (Citric acid-
Succinic acid-) -Aromatic acid
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(Beakers-

(Benzoic acid-Phthalic acid-
Salicylic acid-Phenyl acetic

Separating acid cinnamic acid)

funnel-

Conical flask- | Regents: (CaCl,-FeCls-

Test Tube - NH,OHNaOH- KMnO,-
Glass plate H,SO,4-Con. HCI- NaHCO3-
measuring Na,COs- Resorcinol-Phenol -
cylinder. ethanol-methanol.methanol.

Acid + Phenols Filter paper | Aliphatic acid (Oxalic acid-
Glass Tarta_rig; acigl— Citric acid_— _
(Beakers- Succinic acid-) -Aromatic acid

(Benzoic acid-Phthalic
fjﬁﬁéﬁ[mg acid_— Sal_icyl_ic acid_-PhenyI
. acetic acid cinnamic
Conical flask-
Test Tube - acid) -Phenol soluble in water
Glass plate (catechol- Hydro quinone,
measuring resorcinol- pyrogallol -Phenols
cylinder. insoluble water (1-naphthol-2-
naphthol)
Regents: (CaCl,-FeCls-
NH;,OHNaOH- KMnO,-
H2SO4-Con. HCI- NaHCOs-
Na,COs- Resorcinol-Phenol-
ethanol-methanol.

Acid + Phenols Filter paper | -Aliphatic acid (Oxalic acid-
Glass Tarta_rip a(_:id- Citric _ aciq-
(Beakers- Succinic acid) -Aromatic acid

(Benzoic acid-Phthalic acid-
Separating Salicylic acid-Phenyl acetic
funnel- acid cinnamic acid.)
Conical flask- | pponol soluble  in - water
Test Tube - : :
(catechol-quinolresorcinol-
Glass plate
measuring Pyrogallol-Phenols insoluble
cylinder. water (1-naphthol-2- naphthol)

- Regents: (CaCl,-FeCls-
NH;OHNaOH- KMnO;-
H,S0O,4-Con. HCI- NaHCOs-
Na,COs- Resorcinol-Phenol-
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ethanol-methanol.

Base + Phenol mixture Filter paper Phenol soluble in water
(catecholquinol- resorcinol-
Glass :
(Beakers- pyrogallol -Phenols insoluble
water (1-naphthol-2- naphthol)
Separating — Base (p-Toulidine-1-
funnel- naphthylamine-2-
Conical flask- | naphthylamine) - Regents:
Test Tube - (CaCl,-FeCl3-NH4,OHNaOH-
Glass plate, KMnQO4-H,S04-Con. HCI-
measuring NaHCO3-Na,COg3- Resorcinol-
cylinder. Phenol- ethanol-methanol.
Acid + Neutral mixture Filter paper | Aliphatic acid (Oxalic acid-
Glass Tarta_rig: agid- Citric _ aciq-
(Beakers- Succinic acid-) -Aromatic acid
(Benzoic acid-Phthalic acid-
Separating Salicylic acid-Phenyl acetic
funnel- acid cinnamicacid)-
Conical flask- | Carbohydrate (Glucose-
Test Tube - Galatose-  Fructose-Lactose-
Glass plate, Maltose-Starch- Sucrose)-
measuring Hydrocarbons (naphthane-
cylinder. Ancerthane) -Salts of metallic
and Salts of ammonium)
-Regent (CaCl2-FeCl3-
NH40OH-NaOHKMnO4-
H2S04-Con. HCI-NaHCO3-
Na2CO3- Resorcinol-Phenol-
1-naphthol-Feling regents-
Berfored Regent- picric acid-
acetone- ethanol.
Base + Neutral mixture Filter paper | Carbohydrate (Glucose-
Galatose-Fructose-
Glass
(Beakers- Lactose-Maltose-Starch-
. Sucrose) -
?eparatmg Hydrocarbons(naphthane-
unnel- :
: Anthracene) -Salts of metallic
Conical flask- :
and Salts of ammonium
Test Tube -
Glass plate, -Base (p-Toulidine-1-
measuring naphthylamine-2-
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cylinder.

naphthylamine)

Regents: (CaCl,-FeCls-
NH;OHNaOH- KMnOg-
H,S0O,4-Con. HCI- NaHCOs-
Na,COs3- Resorcinol-Phenol-
ethanol-methanol.

Phenol + Neutral mixture | Filter paper Phenol soluble in water
Gl (catechol-quinolresorcinol-
ass
(Beakers- Pyrogallol- -Phenols insoluble
. water (1-naphthol-2-

Separating

funnel- naphthol) - Carbohydrate

Conical flask- | (Glucose-Galatose- Fructose-

Test Tube - Lactose-Maltose-Starch-

Glass plate, Sucrose) -

measuring Hydrocarbons(naphthane-

cylinder. Ancerthane) -Salts of metallic
and Salts of ammonium)-
- Regents: (CaCl,-FeCls-
NH;,OHNaOH- KMnO,-
H2SO4-Con. HCI- NaHCOs-
Na,COs3- Resorcinol-Phenol- -
ethanol-methanol.

Neutral + Neural mixture Filter paper Carbohydrate (Glucose-

Glass Galatose-Fructose- Lactose-
Maltose-Starch-Sucrose)

(Beakers-

Separating -Hydrocarbons (naphthalene-
Anthracene) -Salts of metal lic

funnel- and Salts of ammonium)

Conical flask-

Test Tube - Regents: (CaCl,-FeCls-

Glass plate NH;OHNaOH- KMnO,-

measuring H,S04-Con. HCI- NaHCOs-

cylinder. Na,COj3- Resorcinol-Phenol-

ethanol-methanol.
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2.5 Chemistry of Natural Products (436 CHEM-3)

Serial | Experiment Materials (Tools / instruments / Chemicals)
1. Lab safety

2. Preparation of Aspirin Salicylic acid, acetic anhydride

3. Preparation of acetanilide | Aniline acetic anhydride

4 Preparation of Phthalic anhydride and Urea

Phthalimide

Preparation of Phthalyl

5. glycine Phthalic anhydride and Glycine

6. Preparation of benzoin Benzaldehyde and Potassium cyanide

; Preparation of Benzophenone and hydroxylamine
' benzophenone Oxime hydrochloride

3 Preparation of 7- Resorcinol, ethyl acetoacetate, and sulphuric
' hydroxycoumarine acid

Q. ]IcExtractlon of caffeine Green tea, chloroform, and separating funnel

rom green tea
10. IR spectra of selected Infra-Red Spectroscopy apparatus

prepared compounds

2.6 Applied Organic Chemistry (438CHEM-3)

Serial | Experiment Materials (Tools / instruments / Chemicals)
1. Glacial acetic acid, 40% formaldehyde
Phenol formaldehyde SO|U'[iOI’I, PhenOI, conc. HCI.
resin Glass rod, beakers, funnel, heater and filter
paper, analytical balance, FTIR.
2. Urea, Formaldehyde, 35-40 % neutral
solution, Oxalic acid, saturated solution.
Urea- Formaldehyde Concentrated ammonia solution
Resins Conc. HCI.
Flame, Beakers, Test Tubes, Filter papers,
Funnels, filtration system, analytical balance
3. Fat, Oil, Fatty acids, Standard N/2 HCI, Alc.
Determination of KOH and phenolphthalein.
Saponification Value Round bottom flask, burette, pipette, water
condenser, water bath, analytical balance.
4, DETERMINATION OF

PURITY ANILINE

Aniline hydrochloride, Aniline sulfate,
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SALTS

Standard 0.1 N HCI, and phenolphthalein.

burette, pipette, conical flasks and dropper,
analytical balance

Determination of the
Equivalent Weight of a
Carboxylic Acid

Barium hydroxide solution 0.05N,
phenolphthalein, carboxylic acids

Burette, pipette, conical flasks and dropper,
analytical balance

Preparation of para-Red
and Dyeing

4-Nitroaniline,2-naphthol, HCI, Sodium
Nitrite, Sodium Hydroxide

Beakers, Dropper, Magnetic stirrer,
Thermometer, Ice-Bath, Filtration system,
Ethanol, Fibers sample, analytical balance,
FTIR

Preparation of Soap

Oil, Fat, Sodium hydroxide, Sodium
Chloride, Ethanol.

Water-bath, thermometer, magnetic stirrer,
filtration system, Round-bottomed flask,
analytical balance

Synthesis of Biodiesel and
studying its properties

Oil, Fat, Potassium hydroxide, Sodium
Chloride, Calcium chloride anhydrous, Acetic
acid.

Water-bath, Separating funnel, Conical flask,
analytical balance

Creams

oils, fats, Borax, Mineral oil, water and
Waxes.

Beakers, Water-bath, magnetic stirrer,
Thermometer, Filter papers, analytical
balance

10.

Preparation of glyptal
resin.,

phthalic anhydride

anhydrous sodium acetate
ethylene glycol

glycerol

analytical balance

2 large test tubes (20- x 150-mm)
1-mL graduated pipette

Bunsen burner
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ring stand

2 utility clamps (not rubber coated clamps)
FTIR

(optional) melting point apparatus
(optional) small test tubes or spot plate

(optional) assorted solvents such as water,
alcohol, acetone,

11

Presentation/Report rubric
/Assessment

Theoretical

2.7 Principles of Biochemistry (439CHEM-3)

Serial | Experiment Materials (Tools / instruments / Chemicals)

1. | Course Introduction include: | Safety tools, and Devices
-Safety during handling with
Chemicals and biological
samples. Introduction to the
devices used in the laboratory.

2. | Carbohydrate detection Molisch's, Barfoed. Reducing tests, Fehling’s,
Benedict’s, Ammoniacal silver nitrate, Rapid
furfural, furfural, Osazone formation and
lodine test

3. | Estimation of the content of Fehling’s and Benedict’s reagent; copper (I1)
reducing sugars using sulfate, potassium sodium tartrate, Potassium
Fehling’s and Benedict’s test | hydroxide

4. | Estimation of glucose in Spectrophotometer, ethanol
serum by phenol-sulphuric Phenol, Sulfuric acid,
acid method Water bath, Tubes with covers, filter paper,

Cones

5. | General tests for proteins Ninhydrin reagent, copper sulfate in a strong
base, sodium hydroxide solution, water bath

6. | Solubility and Precipitation of | heavy metals (e.g., Hg?*, Pb?*, Cu?"),
protein Alkaloidal reagents (e.g., tannate & trichloro

acetate), by denaturation (heat coagulation
test, strong acids, strong base)

7. | Color reactions of proteins, copper sulfate, sodium hydroxide, Millon's
Biuret test, Millon’s test and | reagent, Hopkins-Colé reagent, H,SO,
Reduced sulfur test, Hopkins-

Colé test
8. | Estimation of amino acid - Ninhydrin
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- titration with potassium hydroxide in the
presence of formaldehyde

9. | Properties of fats and oils Melting point, Crystallization, Viscosity,
Density, Solubility, Refractive index, The
Saponification number, iodine number,
Rancidity

10. | Estimation of triglyceride 4-chlorophenol, Magnesium aspartate,
Sodium Azide

Revision on the theoretical
part of the experiments

3. Practical Analytical Chemistry

3.1 Chemistry of Volumetric Analysis (211CHEM-3)

Serial Experiment Materials (Tools / instruments / Chemicals)
1. | Laboratory safety None
2. Sodium carbonate, sodium chloride,

Solution preparation Sulphuric Acid and _hydrochloric acid

3. | Determination of Sodium hydroxide, oxalic acid and
normality and strength of | phenolphthalein

unknown sodium
hydroxide solution by
oxalic acid

4. | Determination of
normality and strength of
unknown hydrochloric
acid by solution known
Sodium hydroxide

Sodium hydroxide, hydrochloric acid,
phenolphthalein and methyl orange

5. | Revision Depending upon the selected experiment

6. Determination of
normality and strength of

unknown sodium sodium carbonate, Hydrochloric acid,
carbonate solution by phenolphthalein and methyl orange
standardized Hydrochloric

acid solution

7. | Determination of
normality and strength of
unknown potassium potassium permanganate, oxalic acid,
permanganate solution by | Sulphuric Acid

standard oxalic acid
solution
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8. | Determination of
normality and strength of : : . .
i potassium dichromate solution, ammonium
unknown ammonium e :
: ferrous sulphate, sulphuric acid, phosphoric
ferrous sulphate solution A : .
: acid and diphenyl amine
by standard potassium
dichromate solution
9. | Determination normality
and strength of sodium
thlosglfate using s_tandard Sodium thiosulphate, potassium dichromate
solution of potassium
dichromate (iodomeyric
titration)
10. | Determination normality
and strength of magnisum
sulphate using standard EDTA and magnesium sulphate
solution of EDTA
(complexmetryl)
3.2. Chemistry of Gravimetric Analysis (212CHEM-3)
Serial | Experiment Materials (Tools / instruments / Chemicals)
1. Drying oven, Muffle Furnaces, crucible
burette , graduated cylinders, Volumetric
Laboratory safety, flasks. bi ical flask
lassware and tools used asks, pipettes and conical flasks, water
g : : : bath,Hot plates ,Crucibles,Balances, Water
in gravimetric analysis. L . :
distillation, water deionizer equipments and
pH meters
2. | Basic concepts,
terminology and -
gravimetric calculations.
3. | Determination of the
number of water of Glassware, Oven, Crucibles, Barium chloride
crystallization in barium | dihydrate and Analytical balance.
chloride dihydrate
4. | Gravimetric analysis of Glassware, Oven, filtration system, sodium
sulphate as BaSO, sulphate, hydrochloric acid, barium chloride
5. | Gravimetric determination | Glassware, Furnace, filtration system,
of calcium as calcium hydrochloric acid, calcium salt, ammonia
Oxide. solution, ammonium oxalate.
6. | Gravimetric determination | Glassware, Oven, filtration system,

of nickel as nickel
dimethylglyoxime

hydrochloric acid, nickel chloride,
dimethylglyoxime and ammonia solution
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7. . . . Glassware, Oven, filtration system,
Gravimetric determination U : .
hydrochloric acid, lead nitrate, potassium
of lead as lead chromate S .
chromate, acetic acid,and sodium acetate
8. . . N Glassware, Furnace, filtration system,
Gravimetric determination o .
i o hydrochloric acid, ferrous sulphate, nitric acid,
of iron as ferric oxide : : ; .
ammonium hydroxide and ammonium nitrate
3.3. Chromatographic Analysis (313CHEM-3)
Serial | Experiment Materials (Tools / instruments / Chemicals)
1. | Lab. Experiments’
organization and manual | Data Show.
design
2. | Safety demonstration Safety Equipment in the lab.
3. Goggles; gloves and fume hoods.
. Chromatography paper; Capillary tube to spot
ﬁsei%arat;ngerfood colors samples; Beaker tall-form 500-mL; Watch glass
g pap large (to fit beaker); Scissors; Pencil; Ruler.
chromatography
Commercial food colors; Sodium chloride
solution, NaCl, 0.1%.
4, Goggles; gloves and fume hoods.

Separating Amino Acids
by Thin Layer
Chromatography

Thin Layer Chromatography Sheet: (20 x 20
cm) covered with 0.20 mm layer of silica gel 60
(MACHEREY-NAGEL ALUGRAM® Xtra
SIL G or similar); Capillary tube to spot
samples; Beaker, 1000-mL (Developing
Chamber); Watch glass, large (to fit beaker);
Spraying bottle for the detecting reagent;
Scissors to cut the TLC sheet; Pencil; Ruler.

Amino Acids STANDARD solutions of:
Lysine, B-Alanine, Tryptophan.

Developing solvent (Mobile Phase): a mixture
of Acetonitrile: water (70:30 vol/vol).

Detecting reagent: Ninhydrin solution - 0.3%
(w/vol) ninhydrin in n-butyl alcohol containing
3% glacial acetic acid.

Drying oven or hair dryer for hot air.
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Goggles; gloves; face masks and fume hoods.

Thin Layer Chromatography Sheet: (20 x 20
cm) covered with 0.20 mm layer of silica gel 60
(MACHEREY-NAGEL ALUGRAM® Xtra
SIL G or similar); Capillary tube to spot
samples; Beaker, 1000-mL (Developing
Chamber); Watch glass, large (to fit beaker);
Scissors to cut the TLC sheet; Pencil; Ruler.

Separation and
Identification of Pain-
Killing Drugs by Thin
Layer Chromatography STANDARD solutions for Active ingredients:
Caffeine (6.5 mg/mL); Paracetamol (50
mg/mL); Acetylsalicylic acid (30 mg/mL);
Painkiller tablets; Developing solvent (Mobile
Phase): a mixture of Ethyl acetate / Hexane /
Acetic acid (60:39:1).

UV light box with lamp at short wavelength.

Goggles; gloves; face masks and fume hoods.

Chromatography column (400 x 22 mm);
Beakers (2), 100-mL; Plastic droppers or
Pasteur pipettes; Measuring cylinder, 50-mL;
Funnel with wide stem; Pencil (for tapping);

Separation of dyes by Long glass rod to position the cotton wool plug.

Column Chromatography | Dyes Mixture: Mixture of Methyl Orange and
Methylene Blue solutions (1:1). Single-
compound solutions are prepared in 95%
ethanol; Mobile Phase (Elution solvents):
FIRST elution solvent: 95% (v/v)
Ethanol/Water. SECOND elution solvent:
Acetonitrile-Water-Acetic Acid (80:15:5 v/v).

Goggles; gloves; and fume hoods.
HPLC with UV Detector; Ultrasonic bath.

Volumetric flasks (2x10 mL); Reagent bottles
(1x60 mL); Glass pipette (1x1 mL); Beakers
(1x50 mL, 2x25 mL); Syringe Filter (0.2 pm);
Plastic syringe (1x2 mL); HPLC glass vial
(1x1.5mL).

Soft drink sample; Phosphate buffer solution at
pH=3 (50 mL); HPLC mobile phase
components (Methanol and Phosphate buffer).

Determination of Caffeine
and Benzoic Acid in Soft
Drinks by HPLC with UV
detector
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8. Goggles; gloves; and fume hoods.
GC with Thermal Conductivity Detector (TCD).
Small Vials for the solvents; 10 uL micro

Qualitative Separation of | syringe.

Alcohols by Gas _

Chromatography Single-Standard of Alcohols (Methanol,
Ethanol, 2-Propanol and 1-Butanol); Mixture of
all the four alcohols to examine the separation
conditions; Unknown mixture of the above
alcohols.

9. |Fieldtriptoa A bus accommodating the total number of
chromatography lab students in addition to 3 instructors.
10. | Experiments review and

discussions.

Data show and glassware for demonstration.

3.4. Electrochemical Analysis Methods (314CHEM-3)

Serial

Experiment

Materials (Tools / instruments / Chemicals)

1.

Safety and regulations

2.

Potentimetric titration of a
strong acid using a strong
base

HCI, NaOH and
distilled water

Glass burette, beaker
100 mL and pH-meter

Potentimetric titration of a
strong acid using a strong
base (1%tand 2"
derivatization)

Potentimetric titration of a
strong base using a strong
acid

Glass burette, beaker

HCI, NaOH and 100 mL and pH-meter

distilled water

Potentimetric titration of a
strong base using a strong
acid
base (1%tand 2"

derivatization)

Potentimetric titration of a
weak acid using a strong
base

Glass burette, beaker

Acetic acid, NaOH | /" " pH-meter

and distilled water

Potentimetric titration of a
weak acid using a strong
base(1% and 2"
derivatization)
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8. | Potentimetric titration of L Glass burette, beaker
: Acetic acid, NaOH
a strong base using a . 100 mL and pH-meter
. and distilled water
weak acid
9. | Potentimetric titration of Glass burette, beaker
a strong base using a HCI, NaOH and 100 mL and pH-meter
weak acid (1% and 2™ distilled water
derivatization)
10. | Conductometric titration L Glass burette, beaker
: HCI, Acetic acid,
of a mixture of strong - 100 mL and pH-meter
: : : NaOH and distilled
acid and weak acid using
water
a strong base
3.5. Methods of Instrumental Analysis (415CHEM-4)
Serial | Experiment Materials (Tools / instruments / Chemicals)
1. | Safety measures -
2. | Introduction to
spectroscopic analysis and | -
related calculations
3. | Determination of ] ) ] o
chromium chloride Conical flasks, chromium chloride, distilled
(colored compound) water
concentration using UV- | yv-vis, Spectrophotometer
Vis. Spectrophotometer
4. | Determination of _ _ _ o
potassium nitrate Conical flasks, potassium nitrate, distilled
(colorless compound) water
concentration using UV- | yv.vis. Spectrophotometer
Vis. Spectrophotometer
5. | Spectrophotometric Conical flasks, paracetamol bulk powder,
determination of Panadol tablets, distilled water, methanol,
paracetamol in tablets UV-Vis. Spectrophotometer
6. | Spectrophotometric Conical flasks, paracetamol bulk powder,
determination of Panadol tablets, distilled water, methanol,
paracetamol in tablets UV-Vis. Spectrophotometer
£ Spectrqfluc_)rlmetrlc : Conical flasks, eosin yellow dye, distilled
determination of eosin :
water Spectrofluorimeter
yellow dye
8. | IR- identification of Benzoic acid, potassium bromide, acetone,
benzoic acid IR- spectrometer
9. | Determination of metals Nickel standard solutions, water samples

concentration using

containing nickel, nitric acid, distilled water,
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atomic absorption atomic absorption spectrometer
spectrometer

10. | Determination of metals Nickel standard solutions, water samples
concentration using flame | containing nickel, nitric acid, distilled water ,
spectrometer flame spectrometer

4. Practical Physical Chemistry

4.1 Thermodynamic Chemistry (241CHEM-3)

Serial | Experiment Materials (Tools / instruments / Chemicals)
1. Safety and regulations
2. [1Styrofoam cups [ Ice [ 100 mL graduated

cylinder [J Cardboard lid w/ hole [ DI water
The Heat Capacity of the | [J Burner or hot plate [ Thermometer (-10 to
Calorimeter. 110 °C) [J 150 mL Beaker [1 Watch or Clock
[1 Thermometer clamp [ 250 mL Beaker

1 Centigram balance

3. [1Styrofoam cups [1 Ice [J 100 mL graduated
cylinder [0 Cardboard lid w/ hole [0 DI water
1 Burner or hot plate 7 Thermometer (-10 to
110 °C)

1150 mL Beaker [1 Watch or Clock

[1 Thermometer clamp [ 250 mL Beaker

[1 Centigram balance [1metal sample (i.e.:
Iron, Copper, Zinc, Aluminum,...)

Heat of Fusion of ICE.

4, [1Styrofoam cups [ Ice [ 100 mL graduated
cylinder [J Cardboard lid w/ hole [J DI water
1 Burner or hot plate [7 Thermometer (-10 to
110 °C) 1 150 mL Beaker [1 Watch or Clock
] Thermometer clamp [J 250 mL Beaker

[1 Centigram balance [Tmetal sample (i.e.:
Iron, Copper, Zinc, Aluminum,...)

Specific Heat Capacity of
an Unknown Metal.

5. [1Styrofoam cup [1 Balance [ Thermometer

Heat of Solution of a Salt. )
(ex0- and endo-) thermic O 190 mL graduated cylinder [J Anhydrous
Sodium acetate,

dissolution. 1 Ammonium nitrate, NHsNO;

6. Heat of Neutralization. CDy?it?]/ng;oam cups [J Ice [J 100 mL graduated
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1 Cardboard lid w/ hole 1 DI water [ Burner
or hot plate (1 Thermometer (-10 to 110 °C) [
150 mL Beaker

1 Watch or Clock [1 Thermometer clamp [
250 mL Beaker [ centigram balance [
NaOH, HCI and CH;COOH

7. [1Foam cup [ Thermometer [ Silver nitrate
Heat of Precipitation. solution
1 Sodium chloride solution
8. [1Styrofoam cup [J Balance [J Thermometer
1100 mL graduated cylinder 1 sodium
Heats of Reaction — hydroxide, NaOH
Hess’s Law. 1 1M sodium hydroxide [7 1M Hydrochloric
acid

1 0.5M Hydrochloric acid [ Distilled water

Q. [1Solid KNO3 [J Boiling water bath [
Graduated cylinders [J one 50 mL graduated
cylinder with the plastic base removed [ one
The Thermodynamics of | 25 mL graduated cylinder [ one 10 mL
Solubility. graduated cylinder

[ Thermometer or temperature measuring

probe

[ Large test tube

10. 1 Solid KNO3 [J Foam cup [J Graduated

Spontaneity of Reaction, | <Y!nders

1 Thermometer or temperature [] measuring

probe
11. [1Test tubes, [ boiling tube as air jacket, [
Determination of Critical | thermometer (graduated to 0.1°C), [J stirrer,
Solution Temperature [1 beakers, [1 phenol, water [ sodium chloride
(CST) AN,
[] Hot plate.
12. [1Test tubes, [ thermometer (graduated to
Phase diagram of 3 0.1°C),
Component systems (1 stirrer, [1 beakers, [ Ethanol / Toluene /
Water

4.2 Kinetic Chemistry (342CHEM-3)

Serial | Experiment Materials (Tools / instruments / Chemicals)

1. | Introduction and lab safety

2. | Determination rate constant | H,O,, KMnQO,, sulphuric acid, Potassium
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of hydrogen peroxide
decomposition catalyzed by
potassium iodide

jodide

3. | Kinetic study of hydrolysis of i
ethyl actate catalyzed by acid Ethyl Acetate, Phenolphthalein, NaOH
4. | Saponification  of  ethyl Ethyl Acetate, Phenolphthalein, NaOH
acetate.
5. | Determination of rate Acetone, lodine solution, sulphuric acid,
constant of lodination of sodium thiosulphate, Starch indicator and
6. | Effect of temperature on the
reaction rate of hydrolysis of _
ethyl aetate catalyzed by acid | ethyl aetate, Sodium acetate and
and calculation of activation | Hydrochloric acid
energy
7. | Determination of rate Potassium persulphate, Potassium iodide,
constant of persulphate— . . -
- . Sodium thiosulphate and Starch indicator.
iodide reaction
8. | Reaction rate of magnesium

and hydrochloric acid

Magnesium and Hydrochloric acid

4.3 Electrochemistry (344CHEM-3)

Serial | Experiment 4.1 Materials (Tools / instruments / Chemicals)
1. | Safety and regulations
2. | Determination of cell 0.1N KClI, conductivity cell
constant
3. | Determination of 0.1N KCI, MgSQO,, monochloric acid,
equivalent conductance conductivity cell
4. | Activity Series 0.1 M Cu(NO3)2, 0.1 M Mg(NOs),,
0.1 M HCI, 0.1 M Zn(NOs),,
0.1 M AgNO3, Mg, Cu, Zn
5. | Electrochemical Cells 0.5M Cu(NO3)2, 0.5M Zn(NO3), 0.5M Pb(NOs3),,
0.5M KNO; rods, DC voltmeter or digital
multimeter, copper, zinc, lead.
6. | Galvanic cell creating Citric acid, Oxalic acid., sheet of copper , sheet

from environment

of zinc, distilled water, DC voltmeter or digital
multimeter, Lemon, Kiwi,.......
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7. | Simple galvanic cell using | Zn, Pb, Cu, strips, 0.1M CuSO,,
fnfrt:ga‘;a;;grrtﬁ?oyn 0.1 M Zn(NO,),, 0.1 M Pb(NO,),,
0.1 M FeSO, and 0.1 M KNO3, DC voltmeter or
digital multimeter, porous vase
8. | Investigation of the Copper Sulfate (CuSQ,), Zinc Sulfate (ZnSQO,),
temperature coefficient Of | sheet of copper, sheet of zinc, voltmeter or
Galvanic Cell digital multimeter, thermometer
9. | Corrosion Zn Sheets, NaOH, balance
10. | An Electrolytic Cell: 0.2 M CuCl,. Power supply or 9V batteries
Electrolysis of CuCI2
An Electrolytic Cell: 1.0 M CuSQ, a copper strip, iron nail, battery or
Electroplating power source,

4.4 Solution Chemistry (344CHEM-3)

Serial | Experiment Materials (Tools / instruments / Chemicals)
1. | Safety and regulations
2. | Revision on Acids, bases, conductivity cell and conductivity
Determination of cell meter
constant
3. | Revision on HCI, conductivity cell and conductivity meter

Determination of
equivalent conductance of
strong electrolyte

4. | Revision on Acetic acid, conductivity cell and conductivity
Determination of meter
equivalent conductance of
weak electrolyte

5. | Validation of Debye HCI, NaOH, conductivity cell and conductivity
Huckel theory using lonic | meter
strength Calculations

6. | Experimental validation of | HCOOH, Acetic acid, NH;OH, conductivity
Kohlrausch’s Law for cell and conductivity meter
weak electrolytes

7. | Experimental validation of | KCI, NaCl, NaOH, conductivity cell and
Kohlrausch’s Law for conductivity meter
strong electrolytes

8. | Experimental Validation | Acetic acid, conductivity cell and conductivity
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of Ostwald’s dilution law

meter

9. | Determination of HCI, NH,CI, HCOOH, CH3COOQOH, H,SOy4,
ionization constant of conductivity cell and conductivity meter
some selected electrolytes

10. | Safety and regulations
Revision on Acids, bases, conductivity cell and conductivity
Determination of cell meter
constant

5. Practical Inorganic Chemistry

5.1 Chemistry of Transition Elements (322CHEM-4)

Serial

Experiment

Materials (Tools / instruments / Chemicals)

1.

Safety and regulations

2. | Preparation of nickel Glassware - Nickel(ll)sulphate hexa-hydrate -
ammonium sulphate Ammonium sulphate.

3. " ) Glassware -1 % alcoholic solution of
Determination of nickel as | . . _ )
the dimethylglyoximate dimethylglyoxime - HCI (1:1) - Ammonia

solution (1:1)

4. | Determination of sulphate | Glassware - Barium chloride solution (5%) -
as barium sulphate Concentrated hydrochloric acid.

5. | Calculating of the
empirical and the chemical
formula of the double salt

6. | Preparation of copper Glassware - Copper(ll)sulphate penta-hydrate.
ammonium sulphate Ammonium sulphate and Acetone.

7. " Glassware - (0.1 N) sodium thiosulphate.
Determination of copper
iodometrically Potassium iodide (solid).Starch solution.

8. | Determination of sulphate | Glassware -Barium chloride solution (5%) -
as barium sulphate Concentrated hydrochloric acid.

9. | Calculating of the
empirical and the chemical
formula of the double salt

10. | Synthesis and Glassware -Potassium dichromate- Potassium
characterization of oxalate monohydrate- Oxalic acid dehydrate-
potassium Sodium hydroxide- Sulphuric acid- Potassium

trisoxalatochromate(111)
trihydrate

permanganate- Silver nitrate- Oxalic acid-
Ammonoium persulphate-Potassium iodide-
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Starch solution-Sodium thiosulphate

5.2 Coordination Chemistry (323CHEM-3)

Serial | Experiment Materials (Tools / instruments / Chemicals)

1. Safety and regulations

2. Introduction about Periodic table
coordination chemistry and
the safety in the laboratory.

3. Direct Titration **0.01M of EDTA **Buffer (

Determination of PH=10)**Soiochrome Black T (E.B.T)
Magnesium (11 Indicator **Mg*? solution

4, Direct Titration **0.01M of EDTA **Buffer ( PH=10)

I . **Soiochrome Black T (E.B.T ) Indicator
Determination of Zinc (I1) **711*2 solution

5. Direct Titration **0.01M of EDTA **Buffer ( PH=10)
Determination of **Soiochrome Black T (E.B.T ) Indicator
cadmium (11) **Cd*2 solution

6. Direct Titration **0.01M of EDTA **Buffer ( PH=10)
Determination of Copper | **Murexide (Indicator ) **Cu*2 solution
()

7. Direct Titration **0.01M of EDTA **Buffer ( PH=10)
Determination of **Soiochrome Black T (E.B.T ) Indicator
Manganese (1) **Mn™ solution

8. Direct Titration Exps. **0.01M of EDTA **Buffer ( PH=10)

** 1 1
Determination of Lead (I1) ?20|ochr_ome Black T (E.B.T) Indicator
Pb*“ solution

Q. Indirect and Back Titration | **0.01M of EDTA ** 0.01 M Zinc Sulphates
EXps. **Buffer (PH=10) **Soiochrome Black T
Determination of (E.B.T) Indicator
Aluminum (I11) **A[* solution

10. | .Indirect and Back **0.01M of EDTA ** 0.01 M Zinc Sulphates

Titration Exps.

Determination of Nickel

)

**Buffer ( PH=10) ** Murexide (Indicator )

** Ni*2 solution
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11. | Substitution Titration Exp. | **0.01M of EDTA **Ca*? solution **Buffer
. . (PH=10) **Magnesium Complex of EDTA (
Determination of Calcium Mg-EDTA )
12. | InDirect Titration Exps. **0.01M of MgSO,**0.01M of EDTA
N **Buffer (PH=10) **Soiochrome Black T
Determination of Lead (I1) (E.B.T) Indicator Pb*2 solution
13. | Preparation and analysis of | ** Glassware. ** Ferrous sulfate
cr;];?ﬂoloe >:(alato tron(11) ** Ferrous ammonium sulphate . **oxalic
P acid dihydrate.
** Acetone. ** Ni*? solution
14. | Preparation and ** Glassware. **chromium sulfate **
characterization of Potassium dichromate
potassium ** Potassium oxalate monohydrate ** Oxalic
trisoxalatochromate(l11) id dihvd
trihydrate acid dinydrate
** 1 1A ** 1
K[Fe(C,02)].3H,0 Sulphuric acid ** Potassium permanganate
** Ammonoium persulphate ** H,O, **
Ethanol
15. | Preparation of potassium | ** Glassware. ** chromium sulfate **

cis and trans-diaqua
dioxalato chromate (l11).

Cis &Trans
K[Cr(C,04)2(H20),]

Potassium dichromate ** Potassium oxalate
monohydrate

** Oxalic acid dihydrate ** Ethanol

5.3 Lanthanides & Actinides (424CHEM-3)

Serial | Experiment Materials (Tools / instruments / Chemicals)
1. | Introduction and lab
safety

2. | The Structure of Atoms Theoretical calculation

3. | Chemical Periodicity Theoretical calculation

4. | Chemical Bonding Theoretical calculation

5. |Exam Theoretical calculation

6. | Molecular Structure and

Covalent Bonding
Theories

Theoretical calculation
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/.| Coordination Compounds | Theoretical calculation

8. Revision
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This device used in both quantitative and qualitative
analysis in ultra violate and visible spectrum region.
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Sl

&' | This Device used to produce
crushed ice which can be used
for some laboratory work.
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Water Distillation Unit S
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The device is used to produce el
distilled water necessary for )
laboratory work.
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Atomic Absorption spectrophotometer S
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Atomic absorption spectrophotometer is used for the Sl

quantitative determination of samples in free atomic state or in
the gaseous state as atomic absorption spectroscopy is based on
absorption of light by free metallic ions.
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Flame Photometer is used for
the quantitative determination

of samples by free atoms in the

gaseous state.
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This device used for drying samples
at a temperature less than 300 C° .
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Analytical Balance
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This device designed to measure
small massin the sub-milligram
range.
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It is used to increase the solubility

of some samples, degassing and

cleaning glassware
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The  fluormeter used to
measure  parameters  of
visible
spectrum fluorescence
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Electrical conductivity meter | - j.s10
is an instrument  for| L.y
measuring electrical
conductivity in  solutions.
This device is usually used to
know the amount of salts in
solutions and has practical
uses in  monitoring the
amount of salts and
impurities in water sources
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A device used to measure pH
(the acidity or alkalinity of a
specific liquid)
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Infrared spectroscopy has Glaladlin
traditionally been used in a wide S
variety of applications, such as
general organic chemistry,
polymer science,
pharmaceuticals, and food.
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Claladiia
This device is used in organic | J4=
chemistry laboratories to heat
round-bottomed  flasks  for
organic compound synthesis
experiments.
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Claladiia
This device is used in organic | J4=

chemistry laboratories to heat
experiments that require a high
temperature, as well as liquids
that cannot be exposed to direct
flame due to their flammability.
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This device is used in organic -
chemistry laboratories to enable the el
visualization of some crystalline
forms of carbohydrates
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We can use This device in| J4dl <

organic laboratories to evaporate

solvents from samples after

extraction process
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The water bath is used to heat| 4
solutions and experiments that
require a temperature lower than
the boiling point of water, and it

Is supported by a stirrer.
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(Melting Point apparatus)
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This device is Usually. used in|
IS device IS usually, used In .
y BVEN)

chemistry labs to measure the
melting point of a certain
solid.
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This product IS usec_l in Sleall cilaladia)
chemistry laboratories to heat
samples according to the
required temperature
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This device is usually used in | <laladia)
chemistry laboratories to dry Sl
the sample according to the
required temperature.
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This device is usually used for Sl

weighing samples.

)by dliatia dd 2 8 Gl jaall pay any -
A e
L0 sie 4313 asy ol Saall () (e ST -

S... :N'S\ Cué_ﬂ L,)A jLej\ S..~ oot _
&Q!..n_j&.l‘j Sw.:wda—jjl.ﬁj\ . ) -
., M. i CUS.A
O el ol Bl 5 il 5 (3 0 Aglany o8 -

5 il
Lailas g 35 ) yall al gall 5 5l 350 Slosal - )

OV ) A8 Caatie€ 8 Lgaiia 45 Jh
Jaalil)

Bl A abeal o8 Y -

ABUs e Ao Uy g o) sl Jasd Y -
LS (358 Ada Il ) AplassS) o) gall il Y -
Bl ) haall
G O Jslad Y 48 OS5 )5l e 050 -
ALY A
Cadaii oy o) sl ddee (e £V 2ic -
aladl e L&y 200 &) 3Y Aala BLE i o)l
slhaiy ) Saall dalary Ll 5 Lgd 55 o5 A
) & ) J g5l Laie S

CamScanner



whl.'\i.a aliay AL
gl 3 ) ) al
el Bosa Hot plate & stirrer T e

da o die ) il Bale a0ty
Clial) aadiiy LS iy glhaall 3 ) jall
el Ll 5 el jad b plalizal)
hline Jaiy
It is usually used to heat the el il
sample at the required JLeal
temperature, and the magnetic I
stirrer is used to stir and mix
the sample with the action of a
magnet.
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This device is usually, used in
labs to measurement chemistry
the PH of solutions.
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CONDUCTIVITY METER

S ped

Jalaa dBale leadl 1aa aadtiy
Al 56 Al s Gl 3 o Laal)
NBR(EUN| g

This device is usually, used in
chemistry labs to measurement
of electrical conductivity in
solutions.
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This device is usually, used in chemistry labs to separation of
samples.
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This device is usually, used in
labs to sediment chemistry
burning.
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JeadSusa (spectrophotometer)
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This device is usually, used in | Skl clalasig
chemistry labs to measure the
amount of a substance with the
R wavelength directed to the
instrument.
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