u%lén?/

ug:& " Solid liiuicl .
ldenlr’.)' Py

¢ T OOJJ _.sf\ sliss
- W Oy 1 ylass : -
Sh K81 oty 56

Lo e 3o A 511 a0)s

NI M(J j\)ah ._,..p 50 b)‘lnﬂ_.h U'“__ghl ﬁc‘tl:\wrj

inkemolecalar _— O“-‘D l}p“” (/\)L\’ﬂ'\

forces - [\‘[elbr\%rpoml, Onafecleel b*a— CLcms,,A. n
th-c}\ }h,J,m’, H‘li mjmdgal _k\'/. QXLUD&Q Pfth we .. <« JLJ o
Oukd Y030
P‘b'eCJCS Loacg\u n G'rhl a/»\y[,,\m ¢
labkice. - A o) . Convenient P}‘l“-‘ifll- oz N e
| - Gl g

o D el 3 00 N A0 42— slnfl, )

JGOY kg Moy

: _,;35'1')\900)1&\.1)3 « —539‘I lp.ll.v)
401 Q0 Sop e 6301 Lpsls)

¢ Mcu*"“r* )‘JS‘J’L':‘ by
(‘\J L/_\

Uundoluble Boluble
Suoh g Seluenk
No effeck JBEI O Yain «— ) iy Ji» D,

—50 0Eds Has e JaENo s psiz ©

Scanned with CamScanner



New
MiY buve

SN
Reduc
i‘i’"ﬁ.p 120

O Jos

° o (Meling)
(20 (;un\-y) 1) N,
is e compomnd J151 Dot 58 65
A

g gk T Spss Ble Y,
N Qs Ay Meking Il Ju-
i poik

: .,l',_zi

s Bcnxoia s BAS (Comp“'ﬂltl) | t',l
pud ’ A

. —sis (19006 S Melings N g022)
3) ( 3 =5 P:Il:

n @Bengoic o ((onpn\mo() ) s Yy
Acid A
Sxe22) .
3 “J‘]\a (Bel’\r;ﬁ ) B Sph Yolspy 3
120° Nis QoW Bopys 22— Oy
s Caiss 0 NR0AD 303 66 12

Scanned with CamScanner



LN ]

MELTING POINTS

Identity and Purity of Solid Organic Compounds

INTRODUCTION
The melting point of a solid is the temperature at which transition from

*- - e ) )
| sohdito| l1qu1dl occurs at atmospheric pressure; or the temperature at which

solid and liquid phases are in equilibrium at a pressure of one atmosphere.

eole ko The melting point is practicallyfunaffected by changes in external pressure,
. _point
Ples \olys OVl 1, % ¢ making it a convenient physical constant for the identification of solids.

O 0 0 € A sl Many organic compounds are solids at room temperature as a result of
el S5 .80 Eteln . . —
Sph strong intermolecular forces which hold the individual molecules together

qﬁﬂg‘—.’!’.@“f.}t{hﬁj in a crystal lattice. The nature and strength of these intermolecular forces

e Sl Suow — - are responsible for the observed differences in melting point. In general Jif
— | i : ety o] e
ool _, . . . .
Als gt aens € 4% b4 relatively weak, the melting point will be low.
uls e Bep & S0 A ure solid has a sharp melting point and will melt within a narrow range
0 Soluble impurities affect the melting point of a solid in the
following manner: oSSty i S 00 A il
S o ) * a. Lower the melting point of the substance, with the upper limit
Lovn s considerably below the true melting point. [Thewpresencenofvan
Mas B0 e 01 | o JSiJ ¥ impurity in the molten compound, reduces its vapor pressure thus
P lowering the melting point of the compound (Figurc 5a). The greater
the amount of impurity, the greater is the melting point depression
(Figure 5b).
b. Broaden the melting point range. Depending on the amount of
’:“‘j ¥ ol s impurity, the melting process may extend over a range of 2-20 °C or
2 T W , -
. more. Insoluble impurities (e.g., glass, sand ...efc.) do not affect the

e OB oh :-‘.«Js melting point or the melting point range.
e e ys W
s dled s 51
- N
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Figure 5a. Figure 5b.

Vapor pressure-temperature diagram. Temperature-composition diagram.

[Mixture melting points|can be used in the following manner to determine

&d',s;.‘,c.a)),,;,

-uo"l )M‘h
OB guen se )y Similar melting points. Assuming that a given organic compound (A) melts

whether two compounds are the same or different even though they have

-¥ 5 sharply at 120 °C, and benzoic acid (compound B) also has a melting point
a3 o )i

of 120 °C. Is compound (A) benzoic acid or a different compound?
(o M *

& 1f compound (A) is benzoic acid, tenammixtremmelingpointO AN
(B) will melt sharply at 120 °C. i.c. the same as cach individual compound

*
aloney If, on the other hand, compound (A) is not benzoic acid, thenythe
. It : R — | i 4 I

rangemwillibesbroadened! Since they are different compounds, each behaves

as an impurity in the other.

GENERAL PROCEDURE
Apparatus. A simple device for determining melting points is shown in
2 Figure 6. It consists of a thermometer fitted through a cork and suspended
RIS V7 . . . -
sk} into a longénecked flask which 1s three quarters filled with a high boiling
and stable_liquid lik{(paraffin oil) i-butylphthalateyor(silicon oif)
The thermometer bulb should be

about 1 cm above the bottom of

the flask. The sample in the

14
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capillary tube is fastened to the

thermometer with a rubber band
SM1 o D

placed above the level of the oil.
) _Sgunide

The capillary tube should be

=Sy [ close\to andfon a level’ with the
S e de st —29\  thermometer bulb.

Figure 6.
Melting point apparatus.

Capillary melting point tubes are about 6-7 cm in length and 1 mm in
diameter. They are sealed by rotating one end of the capillary tube in the
edge of a small hot flame. The dry solid is ground to a fine powder on a
piece of paper with a spatula. The open end of the capillary is then pushed
into the powder which is forced down the capillary tube by gently tapping
the closed end on the bench top. This is repeated several times until the
solid is densely packed at the bottom of the tube to a height of 2-3 mm.
Procedure. To determine the melting point of a solid, a small amount of
the powdered substance is introduced into a capillary tube which is then
attached to a thermometer and placed in the oil bath. The bath is heated
rapidly to within 20 °C of the expected melting point then slowly, and at a
constant rate of 2-3 degrees per minute, close to the melting point. The
temperature at which the solid begins to melt, and that at which it is
completely liquid, 1s recorded as the melting point range of that substance.
The melting point range is affected by a number of factors in addition to
(PN %> £l 034 that of purity. Particle Zsize, amour-:t of material used, density‘:)f packing in
os “9(;' s Jolsl) the capillary tube, thicknesssof the capillary tube and the rate‘of heating of
il ol the liquid bath, are all factors that should be carefully considered to ensure

an accurate melting point. The rate of heating is the most critical factor

15
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Record the melting point ranges for each of the following mixtures:
Melting point range for unknown + (1):

Melting point range for unknown + (2):

Melting point range for unknown + (3):

Unknown is:

QUESTIONS

1) What two effects do impurities have on the melting point of an  organic

compound?

I-tend to fowev bhe Overall mcﬂirg poinL of the Compomo{.
2. kend lo increase the range of the melking point.

2) For what two purposes are melting points routinely used?

to characterize Organic and inOrjanic Crwshﬂlmc GJ'*‘F’Q““"l ond
ko ascertain their purity.
3) What effects on the measured melting point would you expect in each of
the following cases:

a) Presence of pieces of glass in the sample.
b) Presence of solvent within the crystals.

¢) Rapid heating during melting point determinations.

inCrease the Jif[crcnl: belween Hclkrﬂ po'-nl-

d) Using too large a sample when determining the melting point?

lon JH :
. ger e ing Lime
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