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General instructions
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Classes and Apparatus

=
= B
Joint adapters distillation heads

Condenser @ 2 O
(1): receiver adapters or connectors ;
(2): a,b, rubber tubing adapters ;

(3) calcium chloride guard — tube




{a) (b) (c) (d) (e)

a,b : flat bottomed flasks ; ¢, d: round bottomed flasks

(a) (b)

a : beaker ; b : conical beaker / a: long funnel ; b: short funnel

e: short — necked boiling flask

(a) (b)

Separatory funnels a: Buchner funnel; b : Hirsch funnel;
c: Buchner funnel and flask
d: slit sieve funnel;
e : sintered glass funnel ;

f: Buchner funnel or Hirsch funnel with glass joints



Desiccators

(a) (b) () Mechanical shaking
a : Heating a reaction mixture under reflux with addition of liquid
b: Heating a reaction mixture under reflux with addition of liquid

c: Heating a reaction mixture under reflux with addition of liquid and with
stirring



Steam distillation
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Fractional columns fractional distillation at atmospheric pressure
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Cylindrical glass jar

T

Vaccum distillation




a (Funnel stopper)
S~
Vacuum adapter

(]

Separatory funnel
¥ Stopper

Thermometer
(inlet) G
adapter ound-bottom flasks

o %ﬁ‘\

(Three-neck flask)

Centerline

l

Thermometer

=«——— [nlet adapter

Three-way

adapter Condenser

Clamp Vacuum adapter

open

Water inlet

Distilling flask

Receiving flask

Heat source ‘ Ice bath l

Simple distillation at atmosphere pressure




Steam distillation

. Vacuum
4 tubing :
/ /GIass tubing |

Aspirator
\\,

L .— Biichner funnel

No. 6 1-hole
rubber stopper

—— No. 6 -hole
rubber stopper

—— 250-mL side-arm
/:5’ filter flask
250-mL g
side-arm filter'-._...
flask trap

Vacuum filtration setup using the Buchner funnel
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plastic
funnel

test tubes, Pyre.:
16 mm x 150 mm

custard cup
wide-mouth

botile, 4 oz. P

3 =9
wire ‘|
sereening
FUST

rubber stoppers
numbers 00 to &

red and
blue

litmus

ink bottle
alcohol burner

paper ——

medicine

home-made

: test tube holder
\ glass fubing . - 5

glass rod

test tube
brush
stands made
: of clothes
rubber tubing hanger wire |
¥s' inside diameter

b
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Experimental No. (1) Melting Point

Melting Point

Purpose of experimental

1) To determine melting point of unknown compounds.
2) To identify a solid unknown.

3) To determine the purity of organic compound.

Theory part of experimental

The melting point of a compound is the temperature at which the solid
phase is in equilibrium with the liquid phase. A solid compound changes
to a liquid when the molecules acquire enough energy to overcome the
forces holding them together in an orderly crystalline lattice. For most
organic compounds, these intermolecular forces are relatively weak. The
melting point range is defined as the span of temperature from the point
at which the crystals first begin to liquefy to the point at which the entire
sample 1s liquid. Most pure organic compounds melt over a narrow
temperature range of 1-2 °C. The presence of a soluble impurity almost
always causes a decrease in the melting point expected for the pure

compound and a broadening of the melting point range.

Melting points can also be used to assess compound purity. Purification
of the compound causes the melting point range to narrow and the

melting point to increase.

The branched chain compounds have lower melting points than the
corresponding straight chain isomers. For example, n- butane has a
melting points of (- 138 °C) and isobutene (- 159 °C), This is due to the

fact that branching of the chain makes the molecule more compact and
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Experimental No. (1) Melting Point

thereby decreases the surface area. Therefore, the intermolecular
attractive forces which depend upon the surface area, also become small
in magnitude on account of branching. Consequently, the boiling points

of the branched chain alkanes are less than the straight chain isomers.

CH,CH,CH,CH, CH,-CH-CH,
o,
n- butane ,M.P. = (- 138 °C) isobutane , M.P. = (- 159 °C)
B.P.= (O °C) B.P.=(-12°C)

Properties of oil bath:

1) Oil must have a high temperature (> 300 °C)
2) Oil vapor is not toxic

3) Oil must be transparent
Factors affecting the melting point

1) The nature of the organic compound (aliphatic or aromatic or salt)

2) Molecular weight organic compound

3) Geometric shape of the organic compound (branched chain or
straight chain)

4) Composite purity

Chemical and Apparatus

Capillary tubes (about 1 mm bore, about 8 cm length), thermometer
(-10 - 110° C), rubber band, glass rod, stand and clamp, burner, 250 cm?

beaker, food oil or paraffin oil , chemical compound (powder).

12



Experimental No. (1) Melting Point

Procedure of Experimental

1) Obtain a sample from your instructor. Record sample ID.

2) Put the sample into a capillary tube (about 1-2 mm in height).

3) Measure the melting point using the apparatus as shown in
Figure 4. Attach the capillary tube to a thermometer with sewing
thread. Place 25-30 mL of paraffin oil or glycerol in a 50 mL
beaker.

4) Turn on the hotplate and observe the melting point. Use a clean
glass rod to stir the oil to ensure a uniform heat distribution.

5) Record the melting point range (for example 70-73°C)

small flame closed (sealed)
melting point
tube

I/ clamp

_— copper stirrer
— — boiling tube

— rubber band
dry watch — mertting point
g|355 tube

Figure 2 b

Figure 1 Figure 4

Figure 3

Question for discussion

1. What is the melting point range of pure compound?
Is the melting point sharp?
How is the melting point of a solid defined?

How is the melting point of a solid used to identify the solid?

A

How is the melting point of a solid used to assess the purity of the solid?
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