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/ZlII + HNO; —» N—NO, + H,O .

/ /

1.2.3.1 Nitrating agents |

Some important nitrating agents are enlisted as under

i) Nitric acid . |

It is the simplest nitrating agent and can be used in varying degree of
concentration. A few compounds can be nitrated by HNO3 as the water liberateg
interferes with the reaction. It is used in vapor phase nitration in the manufacturing o
nitro paraffin and pentacrythritol tetra nitrate in the manufacturing of cyclonite I
produces nitronium (nitryl) ion (NOgz*). Pure nitric acid ionizes to a small extent ¢,
produce nitronium ion.

2HNO,

=—= H,NO; +NO;

HoNO5 NO," + H,0

In dilute nitric acid solution, the nitratcidiumecation is thought to be the active
nitrating agent.

2HNO,

H,NO,; " + NOS

i) Mixed acid (HNO; -H.S0, mixture)

It 1s the most common and economical nitrating agent. The sulfuric acid removes
water formed in nitration. The strength of the nitrating acid and the amount of sulfuric

acid required depend on the compound being nitrated and the desired degree of nitration.
Composition of mixed acid varies from :

HNO3 20%HNO3 55%
H2S04 60%H2S04 48%
H20 20% : H:20 nil

HONO, + H,S0,

Imzow+ HHSO -

:

+ 5
HiO +HSO, == No,"+H,0

iii) Nitric acid and acetic anhydride

Compounds that are difficult to nitrate, a mixture of nitric acid and mnme.m
anhydride is used. Acetic anhydride and nitric acid react to form acetic acid and acety

-
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nitrate, which 1s algo a ‘nitrat.ing agent.It is used for ¢ i

hexamethylepetetramme (CH2)6Na. Acetic acid or acetic )L R S\

that tends to increase the solubility of two phages in ‘eqchdor;hydnde
ses ac er.

(CH3C0O)20 + HNO3 —— CH3COOH + CH4CONO,

ation of
also serves as solvent

jv) Nitric acid and Boron trifluoride

BFs is an effective promotor and dehydrating agent.Many organic compound
’ anic compounds are

nitrated quickly and almost completely with stoichi o oV :
presence of BFs. ometric amounts of nitric acid in the

v) Nitric acid and Nitrous acid

It 1s usgd for nitrapion gt very mild reaction conditions involving compounds such
as phenol or 31_115018- The nitrosium ion (NO*) is thought to be the ion that initially attacks
the aromatic ring.

HNO, + HNQ2

NO" +NO, +H,0

vi) Nitrogen Dioxide (NO2)
NO: is used for the vapor phase nitration of paraffin to nitroparaffins.

1.2.3.2 Nitration Process and Equipment

A technical process, nitration is both a batch and continuous process. In batch
process,nitrator consists of a cylindrical vessel, temperature control system, agitation
system, feed inlet and outlet and quick dumping line for emergency.

Cylindrical vessel: A nitration tank is usually a closed cast iron or mild carbon
steel vessels. 2

Temperature control system: In nitrator, temperature control system consists
of coils of tubes through which either cold water or brine for cooling and hot water or
steam for heating may be circulated. .

Agitation system: An agitation system consists of a vertical shaft with one or
more propellers mounted on it in the cylindrical shaped center of one or more.,_‘t_)anks of
cooling coils. A cylindrical sleeve is mounted in the center of cooling coils to ensure
circulation of the nitrator contents a 8 desire.If a feed 1s introduced at the top of the
agitator sleeve, circulation by the propeller is down through the center and around and up

through the cooling coils.If foed is introduced beneath the liquid level, circulation may be

up through the sleeve and around and down through the banks of coils.

Emergency dump tank: If in the nitrator, the reaction gets out of hand or
temperature rises because of failure of agitation, cooling or otherwise. The contents of the
nitrator are quickly dumped into a large volume of water contained in.the drox_vmng tub. =

Procedure: The sleeve and propeller nitrator, the spent acid that 1s cycle aci
(some nirtrobenzene and nitric acid in sulfuric acid) 18 charged so that it COVELS the

: . ium to keep the
cool i3 ci h the heat exchange medium to
ing coils. Cold water 1s circulated throug e rank. gl

temperature at 50°C or lower. The benzene 18 pumped from th - WO

] ' : ust
nitrator. The mixed acid is fed on undersurface with the help of a l.es}al(.i fiﬁg ;?:e:-ate
under the propeller. The temperature of nitration of benzene varies within :

limits that are kept 50-55°C.
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