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INTRODUCTION

Glycerol also referred as glycerine is a chemica compound hat is generally non-toxac, sweet iasting, vicious liquid.
The chemical structure shows that each carbon atom is bonded o a hydroxy! (-OH) group.

Because ofthis, glycenne is dso known as Polyol, which is an alcohol containing more than one hydroxyl group.
These hydroxyl groups are also responsile for the hydroscopic nature of glycerol.

s systematc name is prop-1,2 3-nol

Glycerol was first obtaned as a bi-product of soap mamsacture through saponificaion of fats.
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Chemical Formula
CaHgO3

Chemical Structure

H

H C OH

H C OH

H C OH
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Glycerol
Structure:

CH,—OH
Glycerol is a trihydroxy sugar ‘

alcohol with three carbon atoms

and three hydroxyl groups. The CH _OH
presence of multiple hydroxyl ‘

groups and carbon atoms makes

it an organic polyol compound CHZ_OH
with the IUPAC name of 1, 2, 3 —
ne _structure of

Dept. of Chem. B.N.C. BGP 29 April 2020



The simplest is the image below (right side), showing the
basic backbone of three carbon atoms, each of them
covalently bonded to a hydroxyl group. Alternately, the
molecule can be represented as a Fischer projection,
centered on the second carbon atom, as seen in the

" . CH,OH
| H OH
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In addition, the molecule can be shown with
a more accurate depiction of bond angles,
without the explicit representation of the

hydrogen atoms.
OH
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Preparation of Glycerol:
1. From Propene:

It involves three steps:
»Allyl Chloride- epichlorohydrin (industrially important step)*
» Acrolein-allyl alcohol-glycidol
»Propene oxide-allyl alcohol-Glycidol

HyC=CH-CHO ——2 H,C=CH-CH, & H,C=CH-CH,Cl
Acrolein Propene Allyl chioride
I? - Propanol 102 or peroxdas lHOCI
. ?Hz—m ?Hz—C'
HyC=CH-CH,OH ot H,c}-)bt-c-cn, H-Cl + CH-OH
Allyl alcohol Propylene oxide H—~ClI CHo~CI
Dichiorohydnins

l H,0, or CH,COOO0H Ca(OH), or NaOH l

?Hzﬂ-OH
CH-OH NaOH or

/
Hz&H—CHzo}" v éHrO." ‘_"I‘TCB_,_ Hz&%HzC‘
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2. From a fat/oill:

When the ester group of a fat or an oil are hydrolyzed in a basic
solution, glycerol and fatty acids are formed. Since the solution
IS basic, the fatty acids formed are in their basic forms:

1 i
CH,0—C—R! CH,OH R-C—0O Na
2 2
I i
CHO—C—R? + H,0 %M. CtHoH + R C—0O Na*
I i
CH,0—C—R’ CH,OH R-C—0 Na*
2 g

a fat or an oil glycerol sodium salts of fatty acids
soap
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PHYSICAL PROPERTIES

» DENSITY: 1.261 g'em3
*  BOILING POINT: 2300

= MELTING POINT: 18.170C
These values show that glycerol is denser than water.

Glycerol is completedy soluble in water and alcohol. This is because of the presence of the hydroxyl group.

These hydroxyl groups present are also responsible for the hydroscopic nature of glycerol.
Glycerol is slightly soluble in ether, ethyl acetate and dioxane. Itis insoluble in hydrocarbons.

Glycerol is a useful solvent for many solids, both organic and inorganic which is particularly important for the preparations in phammaceuticals.
*  The solubility of gases in glycerol, like other liquids depends on temperature and pressure

CHEMICAL PROPERTIES
It gives reactions characteristic of primary and secondary —OH groups. The carbon atoms in glycerol may be designatedas a,
B. u’ as shown:

CH;OH. CHOH. CH;OH

P a

1]
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1. REACTION WIIH SODIUM

CH:20H CHz0Na CH:0Na
| MNa | Ma |
CHOH * (CHOH * CHOH
| Room temp. | High temp. |
CH:0H CH:OH CH20Na
Glycerol Monosodium Disadium
Glycarolate Glycerclate

2. REACTION WITH PHOSPHOROUS HALIDES
When freated with phosphorous pentachloride, all the three hydroxyl groups replaced by chiorine atoms.

CH:OH CH:Cl

| |

CHOH + 3PCls » CHCl + 3POCIs + 3HCI
| |

CH:0H CHzCl

Glycarol 1, 2, 3 trichloropropane
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1 OXIDATION
It yields a variety of products depending upon the nature of the ;ddising agent used. Dilute nitric acid gives glycenc and tartronic acid.

CH:OH CH:0H CH:0H COOH COOH
| o | o I o I 0 |
CHOH — C(HOH —— CHOH ——— CHOH ———— CO

I I I | I

CH:OH CHO COOH COOH COOH
Glyceral Glycersldehyde  Glycericacid Tartronic acid Mesosoicadd
£ ACETYLATION

When heated with acetyl chloride, it forms glyceryl triacetate.
Ch20H CH:O00C.CHs
| | ©

I I 1
CHOH + ClOC.CH3 ———— CHOC—CH; + 3HCI
I I

CH:OH CHO0C.CHs
Glycerol acetyl chloride Glyceryl triacetate
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5. DEHYDRATION
When heated with dehydrating agents like sulphuric acid, potassium hydrogen sulphate, efc_, it gives acrylic aldehyde (acrolien).

CH;0OH CH;OH CH:

I -H0 | I

CHOH = C * CH

I KHS0, I I

CH:0H CHOH CHO

Glycarol unstable Acrolien

6. When three or more —CHOH groups are contiguous, the internal ones are obtained

as formic acid. Periodate oxidation of glycerol. for example. gives two molar equiv-
alents of formaldehyde and one molar equivalent of formic acid:

it
C (formaldehyde)
_|_
H—C—O0OH o
————————————— I
H—C—OH + 210, —_— C (formic acid)
_____________ 4 H/ “-“‘OH
H—C—0OH +
> it
Glycerol C

(formaldehyde) I
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Large quantity of glycerine is consumed in the manufacture of nitro-glycerine, cosmetics and medicinal preparations.

It is also used in the production of printer's roller and of inks for use in rubber stamps.

The hydroscopic properfies of glycerol cause it fo be used in keeping tobacco moist and to keep leather soft

The most common use of glycerol in USA is | food products, where it acts as a sweetener and as a thicker in many foods. For example, itis
added to ice cream fo improve the fexture and to candy products and baked goods to increase the sweetness of the product.

Glycerol is used in the preparation of personal care products, such as skin, hair and soap products (23 percent) and in oral hygiene
products, such as toothpastes and mouthwashes (17 percent).

Some of the products that include glycerol are moisturiser, detergents, hair colouring agents, mascara, nall polish remover, perfumes, body
lotions, hair spray, shaving cream, lipsticks, cough medicines, shampoos and hair conditioner.

It is used in the manufacture of explosives.

Used in the production of a vaniety of plastics and players, such as polyetherpolyols, urethanes and alkyd resins.

Used as a lubricant in pumps, bearings, gaskets and other mechanical systems.

Used as an emulsifying agent.

Used as an anfifreeze

Used in number of medical applications, such as treatment of glaucoma and siroke.
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For objective pattern questions on Glycerol,

VISIt:
https://www.sanfoundry.com/organic-chemistry-questions-answers-preparation-
glycerol/
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