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BASIC KNOWLEDGE

DISTILLATION

Distillation is & unit operation that can be used to fractionate liquid
mistures. It ufilises the different volatiity of the components of
the mixture to be separated. Volatility refers to the tendency of a
-ummm-ﬁmhmmwumnw-m
of volatile liquids include acetone, alcohol and pet

To achieve ssparation, the liquid mixture is brought to boiling point.
The resulting vapour phass is made up of several componants, mainly
the mora volatile components of the mixture. The vapour phase is
separatad from the liquid phass and condensed (distilats). The less
volatile companents predominantly remain in the liquid phase.

Distillation does not resultin complete
separaiion of the liquid mixture, but
rather its division into two mixtures
with different contents of volatile and
less volatila components. The sepa-
rating principle is basad on the fact
that the content of volatile compo-
nents is greater in the vapour phase
than in the liquid phass.

Pringiple of distilation:
1 vapourphase, 2 bolling iquid mixture, 3 distilat, 4 condensar
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BASIC KNOWLEDGE

RECTIFICATION

Rectification is an application of
distillation and its uses include
fractionation of crude ail.

If the distillate obtained during
distilation s distiled again, a
new distillate is obtained with
an even higher concentration
of volatila components. As the
procedure is repeated, the
concentration of volatile compo-
nents in the distillate increases

ra Eeeh ceasien-

Part of the condensate is
carfied away as top product.
The remainder flows back info
the column and moves down-
wards as liquid opposits phase.

On its way to the top of the column, the
mixed vapour created at the botiom is
subjected to an intensive exchange of
heat and material with the liquid phase
as it passes through the tray or packing
in the column. The less volafile compo-
nents of the vapour phase condense
and increase in concentration in the

Simplifisd column:
1 feed, 2 bottom heating, 3 bottom product, 4 bottom of colurn, 5 top product;

& raflux, 7 condenser 8 tp of column, 8 trey (here: bubble syl
x liquid phase, y vapour phase.

liquid phase. At the same time, the  liquid phase concentrafion of less
condensation heat released evapo-  volatile components increases in
rates the more volatile components  tha opposita direction, fram the top
of the liquid phase. These proc-  of the column to the bottom.

esses in the column increase the

vapour phass congentration of vola-

file components maving from the

bottom to the top of the column. The




Zaklady chemickych technologii

. Tridéni destlacnich procesu:

. Jednostupnova, vicestupnova
. Periiodicka — diferencialni destilace, periodicka rektifikace
. Kontinualni — rovnovazna destilace ( flash ), rektifikace

. Opakovani z fyzikalni chemie:
. dvouslozkové soustavy, idealni chovani
. plati Raoultlv zakon,

. YA p =pA (T) XA

. yB p xB

. kde p je tlak a pA (T) resp. pB (T) je tlak par Cisté slozky pfi teploté T — jinak tenze par.
. Dale plati:

. xB=1-xA a yB=1-yA.

. relativni tékavost slozky A k sloZce B

. aAB =

. azeotropicka smés - relativni tékavost je jen v urcitém rozsahu koncentraci vétsi nez 1. Smeés, pro kterou je
rovnovazne slozeni v kapalné a parni fazi stejné se nazyva azeotrop.
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TRi. RUVAOVYAHA KAPALINA-PARA
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Zaklady chemickych technologii

V praxi realné chovani, viceslozkové systémy — podrobné fyzikalni chemie, chemické inZenyrstvi.

Bilancni vypocty
Vypocet rektifikacni kolony :
binarni smés, grafickd metoda McCabeova — Thielova 1o

slozitéjsi systémy — pocitacové metody . :::t’i;i:: ires.
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Zaklady chemickych technologii

Metody a procesni zafizeni:

Vsadkova destilace / rektifikace:

Overhead Jedoduché usporadani — vsadkova destilace: varak, jednoduchy prestupnik,
Condenser kondenzétor, vaas

Reflux drum

Ditillate

]

Receivers

( ; Steam
Condensate

Pat § Reboiler

Vsadkova rektifikace — na kotlovy varak je posazena rektifikacni kolona

Calumn

H

Kontinualni destilace ( flash ), mZikova destilace

Kontinualni rektifikace: pratocny varak, kolona nastfikovym patrem rozdélena na dvé ¢asti, ochudobriovaci a

obohacovaci. Nastfik pfivadény kontinualné na nastfikové patro, kondenzat na hlavé se déli na zpétny tok ( reflux ) a
destilat. Destilacni zbytek se kontinualné odvadi z varaku ( paty kolony ).
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Konstrukce rektifikacnich kolon:

Patro: rtizné konstrukce: ventilové, klobouckové , ...

Napln: rizna téliska, krouZky, umistuji se na nosné rosty, urcita vrstva a nad ni usmérriovac
toku

Vypln ( orientovanna vypln ): urCitym zpusobem skladana sitovina, perforovany plech,
resp. plastové vylisky
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Zaklady chemickych technologii

. Molekulova destilace:

. oddélovani cennych tékavych slozek, mala koncentrace ve smési,
. ziskavani latek s vysokym stupném Cistoty

. Princip: snizeni tlaku ( vysoké vakuum )— zvysi se volna draha molekul, zmenSeni vzdalenosti vyparna plocha —
kondenzator, min srazek molekul,do kapaliny se vraci méné odparenych molekul

1 feed

2 distillate

q =4 3 residue
4 heating

3= 4 cooling

=& B vacuum
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Zaklady chemickych technologii
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