Difuzni separacni techniky
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Déleni liquid —solid (louzeni, leaching)
Macerace — vyluhovavani z pevnych latek studenym rozpoustedlem
Digesce — macerace horkym rozpoustédlem (priklad — vareni caje)
Déleni liquid — liquid (extrakce, ectraction)

Vytfepavani — prerusovana operace, pri niz se do studeného
rozpoustédla dostavaji latky z lehéi (kapalina s nizsi hustotou) nebo tézsi

kapaliny (s vy3si hustotou). Provadi se v délicich nalevkach .
Perforace — horkym rozpoustédlem (je ucinnéjsi) k‘

Extrakéni kolona — vicenasobna extrakce (existuje |
pro louzeni)




separatory @ 1996 B. M. Tissue

funnel

Extrakce

Ternarni soustavy typu

solute in
organic phase

solute in
aqueous phase

IIC]UId-IIC]UId stopcock

s vhodné& sklonénymi Laborator: vicenésqbnai\ e>v(’trakce Cistym
[ extrahovadlem (kterym Setfime).

tie-lines Technologie: vicenasobna extrakce

extrahovadlem obohaceym o solut

(extrahovadlo regenerujeme napfr. destilaci)

MONO-STAGE CENTRIFUGAL EXTRACTORS:



http://www.rousselet-robatel.com/images/products/MonoStage-Centrif-Extractorslg.png
https://www.exportersindia.com/hitek_engineers/liquid-liquid-extraction-column-1631055.htm

EXtra kén 1 SyStémy We can use also system

with two liquid-liquid

IIqU|d-IIqUId immiscible sub systems.

Type | System — technology (tie-lines slope goes down to the carrier. I. e. In
two phase region: solut concentration in carrier higher then in solvent )

In a Type | System consisting of 3 components A, B and C, liquid C dissolves
completely in A and B, but A and B dissolve only to a limited extent in each other.

Extrahovana latka PURE
Solute
C
Type | system:
AandB

Homogeneous

single-phase partially miscible

I

Primarni . Two phase
rozpoustédlo / region : (P:::i;:
Phase P, '
Solvent (Raffinate) J n
Carrier A O = “ / 4
Extrahovadlot - « PUnE ,/ VAV PURE
WATER

http://www.separationprocesses.com/Extraction/SE_Chp01b.htm TRICHLOROETHANE

Extrahovadlo, obohaceno o latku C, se nazyva
extrakt. Piivodni roztok, naopak ochuzen o https://www.youtube.com/watch?v=J3QFoXRoKEg

rozpus$ténou latku se nazyva rafinat.



Type Il — preferred in laboratory
(tie-lines slope goes down to the Solvent. I. e. in two phase region: solut
concentration in carrier lower then in solvent).

In Type Il System with 3 components A, B and C,
only A and C are completely soluble, while the pairs

A-B and B-C showed only limited solubility. B”*ﬂf’;‘f f‘:‘d
Solute C C-l/f\._\

Type |l system:
A and B,
BandC

partially miscible

Carrier
SolventB

A
The extraction is possible but _
 More solvent would have to Cyclohexane
use
 The final extract would not
be as rich in desired https://www.sciencedirect.com/science/article/pii/S0167732214001214

component


https://www.researchgate.net/figure/Ternary-phase-diagram-for-LLE-of-water-1-BA-2-cyclohexane-3-at_fig3_235219807

Laboratory extraction (type |l + one immiscible

_ subsystem)
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Negative effects of extraction

Solutropnl efekt

k}'

Kr >1 (A prechazi do extrahovadla)
a pak

Kr < 1 (A ptfechazi z extrahovadla
do primarniho roztoku)

Nesnizuje se koncentrace AVR AV
E je mensi, extrakce jde pomalu
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Alutropni efekt

(piida vl(em E 2
Se m.dam sz-!"~- x,q
& jen nases{e PW{!’L g )

Piidavek E nevede k zmén¢é
(snizeni) koncentrace A v
extrahovaném zbytku (A+R).
(Pouze teto faze ubyva diky
vzajeme rozpustnosti R-E)
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Solutrop:
http://pubs.rsc.org/en/content/articlentml/2009/gc/b814189d
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http://pubs.rsc.org/en/content/articlehtml/2009/gc/b814189d#cit18
http://www.chemspider.com/7767
http://www.chemspider.com/7767
http://www.chemspider.com/7767
http://pubs.rsc.org/en/content/articlehtml/2009/gc/b814189d#cit27
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https://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=https://www.chegg.com/homework-help/questions-and-answers/forty-five-kg-solution-30-wt-ethylene-glycol-water-extracted-furfural-using-figure-413-cal-q11178009&psig=AOvVaw2qO1LaLlETkVwSq_qMbrlK&ust=1574333273783022

V extraktoru pfejde latka X z plvodniho rozpoustédla R do extrahovadla E, a
protoZe R a E jsou nemisitelné, spodem extraktoru se vypousti samotné
puvodni rozpoustédlo R, zatimco vrchem extraktoru se odebira extrakt (X
rozpusténé v E). Rektifikacni kolony slouzi k oddestilovani extrahovadla,
které se znovu poutije v extraktoru.

Obr. 17: extrakce

Plvodni rozpoustédio
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Vicestupnova extrakce

Jednostupnovou extrakci se surovina (X) neoddéli dokonale, proto se radi
vice stupnu za sebou — rafinat (R) z jednoho stupné se vede jako surovina
do nasledujiciho s Cistym extrahovadlem (E).

Kazdy dalsi extrakt obsahuje méné
extrahované latky.
Nevyhoda — velka spotreba extrahovadia.

Surovina (X + R)
Extrahovadlo (E)

Extrakt (X + E)
Extrahovadlo (E)

Michacka 1

Rafinat (R)

Usazovak 1

F)

[ =

Extrakt (X + E)
Extrahovadlo (E)

Michacka 2

Rafinat (R)

Usazovak

([ = | Extrakt (X + E)
Obr. 20: tfistupriovd extrakce Michacka 3 = | Rafinat (R)
https://www.slideserve.com/anne-cash/extrakce ﬁ 1
=
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Vice stupnova extrakce

(extrakcni kolona, reseni metodou
Hunter - Nash)

Tie Lines

Plynova chronatografie a separa¢ni metody jsou zaloZeny na podobném principu



https://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://www.youtube.com/watch?v%3DfWno_t6wzhA&psig=AOvVaw1NT-Mq7qkqKj3JKC-ytCSC&ust=1574324680207350

Extrakcni kolona
(Hunter-Nash method, extraction type I)
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M...reprezentativni bod
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slozeni extrak€éni smési.
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(carrier wg):
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FM __Wg
V jednostupriovém reaktoru se ustavi rovnovaha dle tieline SM  wpg

probihajici bodem M tj. Fazové slozeni bude E; a R,

http://facstaff.cbu.edu/rprice/lectures/extracthtml WE1 =~ Wr = Ws = Wpy = Wp
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carrier solvent
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https://www.youtube.com/watch?v=JZuavrt8ksQ

https://slideplayer.com/slide/6136283/



Surovina se pohybuje po dopravniku tvofeném sitem a je sprchovana
rozpouitédlem (extrahovadlem), které postupuje pritiproudné (pfivod
na konci pasu, postupné se stava koncentrovanéjsi, odvod extraktu na
zacatku pasu).  se jesté nasledné zbavi zbytku rozpoustédla
odparenim.




Leaching

PRINCIPLES OF LEACHING: Equilibrium Relationship in Leaching
Equilibrium data for leaching is usually plotted as N, vs y; as shown in the

figure below: N vs. y4
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