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MELTING POINT
MEASUREMENT




Definition
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* The melting point is the specific temperature at which a solid tu'rﬁ?s into a

C'sz/ liquid. At this stage, the intermolecular forces holding the crystal lattice
S ) . . . v Ul
. - together are broken, allowing the partlclcei to move freely. The melting point \¢ ., .,
. L ) . '
():",lo)\.: I of a substance|depends|largely on the type and stre%)gth of the forces within Teale B

sy DAL ts structure, which explains why different molecules have different melting

‘/‘j’ points. ffiﬁ\ﬁ—
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s Characteristics of Pure
Compounds

* A pure crystalline organic compound usually exhibits a sharfpand narfow

(Melting'range, typically within0:5=101°C. When impurities are present,
*even in very small amountsf\t}_. This results in
a lower melting point and a broader temperature range during melting.

Therefore, impurities directly affect how precise and shar;g the melting

process appears. |
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Importance of Measuring
Melting Point -

- Measuring the melting point is not only a way to identify compounds but

2
also a practical test of purity. For researchers and chemists, ggsharpmelting
point close to the literature value indicates a pure substance, while

.\ * deviations suggest contaminalﬁ/on or the presencté of other compounds. Thus,
P

>\V # it serves as both a quality control tool and a method of confirming identity.
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Melting Point as Purity Test and Identification

(Measure Melting PointJ

]

Compare with
Literature Value

%/ Sharp match —
Pure Substance

e cry stalliwabon



Measurement Method

1

- To measure the melting point, a smalliguantity/ofisowdered sample (abouts
am)iisipackedintorathinwalledicapillaryitube that is sealed at one end.

. The

bath is heated slowly, and the observerTecords{iwokey temmperatires: the
slow!

oint where the first drop of liquid appears, and the point where the entire
%P P q PP P enire

y_sample has melted. fq -




Sample Preparation and
Accuracy

- Accurate melting point measurement requires careful preparation. & -2,
whe © M Sumple

The sample should always be finely crushed to increaseits'surface o™y
~area, allowing heat to penetrate evenly. Thin- wglled tubes are e
preferred’since theyconductheatefficiently and avoididelays that

(may broaden the ' melting range. Finally, a fresh capillary should be

used each time, as heating can cause decomposition and alter the
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Measurement Method

ke

- o>
- . Load the capillary tube
Grind your sample Insert the tube in the

melting point apparatus

Determine the temperature at Determine the temperature at which
which the solid starts melting the solid is completely melted




Conclusion

* The melting point is a reliabledingerprint for identifying and testing the

 purity of organic solids. A sharp melting point indicates a pure
compound, whilesimpurities .cause depressionrandibroadening of the

range. By following proper preparation and measurement techniques,

scientists can ensureraccurate and reproducible results, making
melting point analysis one of the fiestuseful tools in organic

chemistry.




RECRYSTALLIZATION




Definition

* Recrystallization is the most widely used method for purifying solid organic

compounds. In this technique, anlimpure solidis'dissolved in‘a solventand
thendallowed o Slowly Grystallize as the S6lution'¢aoIs The impurities

remain dissolved in the solvent while the compound forms a pure, ordered
—_— -

crystal lattice.




¢ Crystallization vs
Precipitation:- «==1.-

®
* Crystallization differs from precipitation.”involves a slow,

J\rselectlve formation of an order r | str re that excludes impurities,
t3‘;\/,,2

\)*";,«0’ (producing'apure’compound. In contrast, Mappengpapidly and

@often produces an amorphous solid with many trapped impurities inside the

lattice.

Crystalline Amorphous
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Principle of Recrystallization

VeSS L
* The process depends on(Eollbilityfehangesivith temperature. Most solids are

more soluble isolvent and less soluble at lower temperatures. By
#——

heating the solvent, the impure solid dissolves completely; as the solution

cools, the desired compound crystallizes while impurities remain in solution.
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Steps of Recrystallization
=2

1. Choose a suitable solvent. -+ >~
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. Dissolve the impure solid in e[minimal amounﬂof hot solvent.

Filter out insoluble impurities.

-
. | Slowly cool|to allow crystals to form.

Filter and collect the purified crystals.

. Wash the crystals to remove any residual impurities.




Steps of Recrystallization

ReCrystallization

solvent
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L. Choosing the Right Solvent

* The compound should beshighlyselublelifhot solventbut sparingly soluble at
room temperature.
a (2

* Impurities should either remain dissolved at room temperature/or be insoluble in

* The solvent must not react with the compound.
————— )

* The solvent should be volatile so it can be easily removed after crystallization.




Conclusion

- Recrystallization is aeliable purificationmethod forsolidicompounds. By
‘exploiting differences in solubility, it separates the desired product from

dmpurities. Careful solvent selection and slow crystallization are essential for
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,P_ercent\Yields Calculations

<Many synthesis require more than one reaction, with each reaction yielding an isolated
compound before the final product is reached. Each individual step in the sequence has a
percent yield, and the total synthesis has an overall yield calculated from the steps yields

e Limiting reagent : the reagent that is present in the smallest equivalenitﬂiorr&ric
amount and limits how much product will be produced. It determines the Wt
of prodyct(theoretical yield) that will be formed.

7 Ot (W1 092
¢ (Percent yield = actual mass yield (*100%

( theoretical yield
N =N Ge 55500 U

AU ol oyl 29 Cpazo

e Overallyield = %yield for stepl * %yield for step2 * %yield for step3 5@3 L Gamy SO s
100 100 1000w Al S Gy 5305
Jield Ceb Gy oW ¢ Mae

e Eachindividual step has a relatively high efficiency, but the overall efficiency is low. Each
subsequent reaction further reduces the actual amount of product that is formed from the
initial starting material.
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Example from cycle 1: ags d
Seluen iy excess excess excess
5L o,.é
NHCOCH
NHCOCH; ’ NHCOCH; NH
NH,OH
W\’ CISO;H 1) Hy0" / Heat
Heat —_—
2) Na,CO4
ClO;S HyNO,S H,NO,S
Acetanilide p-acetaminobenzene sulfonylchloride p-acetaminobenzene sulfonamide sulfanilamide

1. You have 3 steps for this reaction, so you have to find percent yield for each step then
multiply them to find the overall yield for the synthesis.



2. Inthis cycle the other reactants were used in excess so your main reactant will be the rate
limiting reactant.

For Step 1:

Acetanilide + chlorosulfonic acid —— p-acetaminobenzene sulfonylchloride

St odicl
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*Amount used 15¢g excess ch éfmi*fng Sfff ¥
*No. of moles  (15/135.17) excess(m_need to calculate)
(wt/m.wt)

C/."“”’\/*SUL’ Cjw’

(0.111 moles) excess . -
Lo Lo

¥ .
So rate limiting reactant is acetanilide g, ..+ = 80n 50007 im ¢ ) af G op, st X, 5w

No. of moles of product =No. of moles of acetanilide (ratio 1:1) =0.111 moles
Theoretical yield =0.111*233.67(m.wt of product) =25.93 g

O%yo 29 M )
pfbclul',{’ *

e %yield = actual mass yield *100%
theoretical yield

Let’s assume that when you weighed your product after drying in the next lab and was

16 g\(this 16 g is your actual yield) _
Xy otfo el

So % yield for this step is equal to (16/25.93) *100% = 61.7%

** Make the same calculations for the second two steps), then iply them to find the
overall yield

Lo liguids (33



Example 2 (if the reactant not in excess)

Calculate the % yield if 2 ml of benzaldehyde(density =1.043, m.wt =106) were reacted
with 4 ml of phenylhydrazine ((density =1.095, m.wt=108) in order to synthesize
phenylhydrazone (m.wt=196)

O H
O2N H+ ; .
Q=
+
NH —NH 2
Soaredl oS (el 5 p A
Benzaldehyde 4 p-nitrophenylhydrazine Benzaldehyde 4-nitro
ercess Q):W phenyl hydrazone
Mol A{Cn) o
1. Convert voluimes to no. of moles Dhisi
- weight 2*1.043 4*1.095
(vol*density) =2.080 =4.38
- #moles 2.080/106 4.38/108
(wt/m.wt) =0.019 =0.04

~ Al
7= Ratios to find rate limiting reactant:= Zrca ssa-l

1 mol of benz.—— 1 mol of hydrazone

0.019mole — ., ? = 0.019moles of hydrazine(product)
U:}‘g’;‘ — Zim;}ing Reatfanf

1 mol of hydrazine —,1 mol of hydrazone
0.04 mole —» ? = 0.04moles of hydrazine(product)

So benz. Is the rate limiting reactant(lower no. of moles of product). so no. of moles
of product =0.019 moles
Theoretical yield = 0.019 *196(m.wt of product)= 3.72g

Assume that you weighed your product and was equal to 2g
So
%yield = 2/3.72 *100% =53.76%
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weight of substance(w)

R m—— molar mass of substance(M)

: mass
Density =

volume

Actual Yield

e L

Percent yield =

Overall yield = %yield for step1 * %yield for step2 * m

100 100
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Grade Distribution
Assessment Grade Date
1. Quiz \ 2 M weekly Jljé (« CyLeoit N
L"«"’é &l‘L" d¢ 2. Midterm exam 30% To be arranged -
Repolf N\t 9% <F 3. Report 10% weekly
(J‘S}Z-Qn (5! 2om 4. Evaluation 9 0% weekly
5. Final Examination 40% To be arranged
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