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I U_SES OF AMINE@

. Amlnes are very |mportant as mTermedlates |'n the chemlcal
process mdustry
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. Productlon of dyes, rubber.chemrcal_s nflon pharmaceutlcals

gasoline addLUVESx sweeflng agems "agflc ;:;qf;ure chemlcals
printing |nk piast}cs etc ‘_ D

__-"
- (s d -t

“ e “t m

ae LR TR o i

= £ i - - -
T— T

* Now-a- days manufaciure of dia lnegjqn-ygj;"ejcji;uic;ft;k\{i”emethods
has increased.. _‘f:}{;'.- BT T
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There are vano'us'ﬂ r"nethpd“s of reductlcpn t‘hey ar(—}-

1. Metal and{aci'd%) i LL hh 25 ‘
2. Metal and alkall mgthod : \ hh— _‘A
3. Metal hydrldes \\_—:—_
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6. Sodium hyposUiflta\(HypoSuHJte) e T
7. Sodium & sodlum alcohéléfe
8. Catalytic LG _ &
Q. Electrolytic | '755;:_-- |

11. Hydrogenated quinoline & naphthalene



j‘ “{“ID |ron & amd (bechamp methad) is the majdr examp"le in
thls,,,@eategory, but We can also use“otﬁ—efr metals Ilkle tm & zinc
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Malnly HCL acid |s|prefsrﬁed bult sulphu'rlc 'adld 1adet|c Abld & formic aC|d
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2. ME] AL&ALKALI- ﬂ'hls method |s—used I\/Iaany for pmductlon of ‘azoxy
,azo, and hydrazo comp@uhd :/ g

3.METAL HYDRI_:'I' Es

hk«e mfrhujm"amrmm.urh hydnd’é(LlAlHQ is used in
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4.SULFIDE — used ‘espemally for partlal reduc’uen p@*lynlt‘r’g aromatlc

compound and fo »;J}"fffductlon afnrtr& _amino. anihraqumones A_
5SULPHITE —-"In thls re—actlon S(ldIle“SUIflte artd sedlum bisulfite +
aromatic nitro compound . mlxtuﬂ.zofﬂmme and ammoarly sulfonlc";,‘.‘”
acid. S = Sy
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Bechamp in 1854 drscovered that nrtro compounds could be reduced rn the presence of iron &
ey r"r '_‘.... ._% < . » 1 .r"'_ ". ;
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Due to ferrous s*ajt‘*acuorr reduetron Carrbe camed osut"rn' Ie
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C6H5N02+2Fe+6HCL CaHsNH2+2HzO+FeC1e ;"';_ﬂif'jr:i-,, - f’
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There are many acrd used successfuliyirke anlrne HCt Alumlmtrm chIerde Sodrum hydrogen
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* In plant practlce 2 moles‘Fe PeerJe .nltro compound |s uSe:d_,:to c.arry,'out 'the reductlon process.

 Not all the |r ‘. fel
presemnt. ...

—= =
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* If there.is msufflcrent r{on 'ther,e |§ r.Lo eftect of Tat& aCJd |n Fef(;[uguon &pdor]y fllterlng iron
oxide sludge |S obtalned e e A ﬂ:.a-; f_.;-._.;_ P ,; Bk
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 To avoid this flne;ly d‘r\uded rron ean be added this completes FedU(}t{Oﬂ o_‘t;#n’rtfo Compound

‘Range of iron used &55 0} moIe$/m01e of nltro compound ;-:f,;_;.;_»-,.-.w et .j‘ .
There are various other fac-tors- £ ,_:5;,_‘: ;
> Physical condition of |ron - - ‘;:;37;;;’-‘ e

> Amount of water. p

>» Amount of acid.
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« Woodenh equ1pment are also used for reductlon 9f~ sol{d ﬂitro c
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Bechamp reductldn s ca'r‘rle'd.out in casLn"en v,esse’]s & alkah reductron in:
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Qmpounds likep-

nitro amlme R B RN
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2. Jacketing of reducers. 2ol T B T =




EXAMPLE OF APIs MANUFACTL)RING BY
: REDU]C'TIVE' AM]INAHTON *

Name of chemlcals Quantlty

Nitrobenzene 1390kg
Iron boring 1600kg

HCL 125kg
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Reactor — o

e Crude nitrobenzene is placed lnt&a rector V\H'[h reflux condenser

* |t Is steam jacketed cast.iron enclosed cyI|_ndr|calr_{_ﬁha}V|ng an-agitator.

e Cast iron boring/ powder, water &catalyst are”added in WII quanti-tfie/'s /
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Remalnrng |r@|3 addeld gradlu IIy malnltarnlng press. e &ter]npdratu M)alance

Addition rate is fast to 'malntarn reflux by the heat geherated Jtroml the exotherrnlcreactlon

but slow to prﬁvent excesswe hydrogen, pressure bumd 4p... . J o Ao

Water is used: in the fOrmrof antll‘ne water Whl(}h—IS obtarrred from sep‘aratdr or column In bulk
at start &.in sm@I quantltres wrth |rcm_ -L'_f-_—-_';f_j_;;;f::;'., I;,ﬂ- ,. TR

Dil. HCL is added th Hz@ ag; eatalyst Acrd Feacts—thh iron borj«ﬁ‘g vthrch forms catalytically
active iron salts.. > W “».,“‘ t,‘, il i ;_.j;__;d_,-{jj_f:;;*-;j;:};;,:_l;_;_;

After the last addItIOI’I@ reaq‘troan heated wrthsteam- f,":, ..{_‘_’ 2

At the end of the reactren@amtme is. separated from reducer by several methods

Liquid water aniline mrx Ma&oe separatedjrom the soﬁd rron hydroxrde sludge by steam
distillation, etc. AR @ BRIy ;_—,;:«5 s ~

— -

Finished reduction product @neutrajrzed Wlth smaII ametInt of sodlum carbonate &allowed to_.,)

Most of the aniline, water & residual aniline is separated from sludge.by steam di:gt[llation. /



* Assignment: 1. What is reduction. Explain amination by reduction with suitable reaction

2. Explain the bechamp reduction with chemical and physical factors associated with it

*Hard copy submission date (31/3/2020).
*Phone number of faculty: 9421183338
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