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Liquid/Liquid Extraction

1. NNSANAUUUNUNG (Batch extraction)
2. NNSANAIIUUGADIUDY (Continuous extraction)

3. N1SANAUUUIANSINDSINDSISUN

Extraction

1) Acid/Base Extraction: Chemically active

2) Liquid/Liquid Extraction

3) Solid/Liquid Extraction: Soxhlet extractor

https://en.wikipedia.org/wiki/Soxhlet_extractor

1. NMIsSdNaUUUNUNG

Routa®1ap
Fig. 14.2 A Rotaflo® tap

ol
s:llchem.libretext lic_Chemistry/Book%3A Orgar
hniques (Nichols)/4%3A Exlraction/4.5%3A Step- edures F

by-Step Proc

https://bic i i 1_lab, liquid_extr
action.php
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duaaulumsana i guasulunsana
More More " L el
organic solvent waler-soluble
soluble compounds compounds

} 4—\ater— {

https:/www.sli i liquid-liquid-extracti y-2014/144598101#26 libretext: Organic_Chemistry_Lab_Te
chnigues_(Nichols)/4%3A_Extraction/4.5%3A_Step-by-Step_Procedures_For_Extractions
5 6
liquid-liquid microextraction method Hann1sveoN1sannadvd1sazans

B [A] org D [Ca,]

Extraction solvent containing =

dispersive solvent Kd g [A]aq & [CAl]

[Al,q : @ widbduvesdrsazans A Tugutin

i . Removing the Nitrogen
Centrifugation supecnatant il = blow SfF Redissolve =
! [Alorg : @0unduduvecansazans A Tusuansdunsy
Clondy
solution |F ‘ [A]Org
i <—1 Ky = —[ Al D
Chlorophenols ) aq

solution

D : smsadounisnszons

i/10.1002/elps.201800205




¥ (29810N 2

M29810Nn 1
iinsauaunilenasnisafasgns A aanin (aqueous phase) Taald@ivinazais :“an;;ﬂa"‘l%T;gjg;ﬂmﬁ;ge)t(a?:)n?Sgﬁf%’::; iOO ?Ig Eﬂizjﬂwu
aunsd B sﬂa"l,nwaunnm wiu lanaalsfivu (DCM)dsunasuasasazaia Lsumugaoms X 11?1[14‘1 0.20 mol/L afians X wmaaagluthinls
Busuluiin =150 mLauintususuaadans A Tuii 0.10 mol/L Usuas

a9 DCM #lafada = 50 mL /15 A fidn partition coefficient (K) szuine (mol) wdomsafiaiinsasodes
DCM wagin windu 4.0

ao9810n 3

&3 Y dfien partition coefficient (K) szuitvaaalswasu (CHCIs) Auin
wihdfu 3.51 davnsadass Y ﬂsmmtsmu 0.015 mol maumﬂaﬂ‘lum

3 100 mL enlainaalsWasu 100 mL &fa 2 95\1 (wiviilu 50 mL sian%9)
(2) erdfinlmidnasvara DCM dsunms 50 mL winwéu agfians Y imdaluihundeannadniivaasnsovin'ls

(1) wavannadnasaLGen gdians A wdaagluihAtua

undaans A luihATuandn1sadasaun 2

10
9 10
Goa819n 4 e
A29810Nn 6

fiavnsuanals A a'mmsa”mumuﬂimm 250 mL (1) Taaladevin %15 B 41 K = 8.50 wlagfaszvidnedhvinazans Suvidadui

a”mnaumszum"Luwauﬁuu'\ K= 3.5 uazladilfunasdrvinazaia 50 mL AR e ”w I INAY » SR

AMuEntuzas A Gusuluti = 0.05 mol/L aradaiiaonioiden a ﬁﬁﬂiiﬁﬂﬁj'mgm 10W0 rpL URSENAMEMINIAZRIaUNIE 50 mL

g u5ainas A aan'ldlsatua? ARG AAII (‘l‘).fmmmzmﬂ 50 mL maﬂso)

" J9zndaans B Tuih vaanin 1% annilsunansueu

@29810N 5

ﬁmsaﬁmimﬁuﬁﬁwﬁamnmsasmﬂﬁw 150 mL 1aaladevinazaia

aunsd 50 mL Jandiudifidn K = 1.50 (nanganuinduazaianluin

unnnIcvinazata) azsmdaianfiud % Tuwhudemsadaasosen 6

3uandadu 0.010 mol?

o 12

11

12
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Us:ansnawuvovnasana: E

[Cal2
D =—=—
[Calx
w; Wo — Wy
C = — C =
[Cala 7 [Cal2 v
v, :USuaastn w, :USuansiimdesdludutn ana 1 aso

v, :USuasanssunss W, :USurmdisisudunaglugutin

w, :USunruaisnindeagluguin iwoedna n aso

_ [Cal2 d Wo — WV,
D@z + 1= W1
i

Wl(DVZ + V)l - WOV1

D

13
13
R W
Wl
W= (V1 +DV3)
W, =W, 4
L0 (v, + D1y

15

15

14
14
W, =W, n [
L A
n: snnunssiiada
We =W, LA
>~ S [
W _W V1 10
10~ "0 v, + DV,
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g P _ D
S Vi+DV, Vi
Va

oup 100DV, _ 100D
“Tw+bn, W
- Va
v, =V,
100D %E
OHF = —— D= —M
=T T00—o%F W

17

%E lun1saAa N ASY

n

1
%E = 100 — 100 |———
% [Vl + DVZ]
0o9819n 7
msfaanjsaﬁmms X aanainin 150 mL rafmﬁw‘haga'mﬁum%ﬂ
50 mL 7fien K = 2.0 szwdnesvinazanadunsdiuin &g X ag
gnafnaanlanidasidus

17

ao9810N 8
finmsafinans A ﬁasmﬂgzj‘luﬁﬁ 150 mL ealdevinazas
Aun3d 30 mL & 2 a5e (wiaifluaseay 30 mL) 1aaans A dean
K = 4.5 aggunsaddnas A aan'ld'ldvivnuaiidasidus
“AYAIN 2 A5V

0o9819Nn 9

&3 B i K = 6.5

#avN1s&AnaNNUT 200 mL Taafidiidan 2 34:

aad o & o % @ e a a o

351 1: &nnmsvtaenaanIvinazataaunitd 100 mL

aad o & &

351 2: &K 2 A39 AFYAY 50 mL .
58lasaunsaddnans B launnnindu wasnaayislanlasidus 19
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< . |
2.N1sdnNaiuuaaiuao
Extracting solvent lighter ii) Extracting solvent heavier than the
than the sample solution sample solution
Dr. Archana Naik, Saraewaenmaeyae facy 20
https:/; liquid-extractic y-2014/144598101#26
20
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3.N11SdNAIUU Countercurrent

START OF CYCLE

Solid/Liquid Extraction

1. Continuous Infusion

2. Discontinuous Infusion

or Soxhlet extraction

22

22

hitps:/A

&
Craig
hitp://people.it.edullprschischa3t2ext_a.htmi 21
msanauuu Continuous Infusion
A: sintered-glass plate
' B: extractor
C: flask
\ D: condenser
5 23
23

nisanauuu discontinuous Infusion

Soxhlet extractor

Hielscher
Ultrasonics

Soxhlet
Extractor

Setup

Operation &
Applications

S T -y

https://youtu.be/fzHkaygtOWw 24

function.htm

24
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Solid phase extraction; SPE

5 Steps of an
SPE Extraction

https:/mwww.youtube.com/watch?v=sKLmIqUOUsE

25

20-Position Cartridge Manifold

Demonstration Video

26

Magnetic-assisted dispersive micro-solid-phase extraction

https://www.youtube.com/watch?v=6WICfZrAJVI 2 7

https://bestgoriov.best/product_details/45160316.htm!

26

27

DEVELOPMENT OF A HIGH-PERFORMANCE LIQUID

CHROMATOGRAPHY METHOD FOR THE QUANTITATIVE
DETERMINATION OF RUTIN AND LUTEIN IN FLOWERS

AND MUSHROOMS

o 2
wnaanmiinn Teads
aiatinAne 6504103304 sv13vuadl
21915870 we.as. A3 Tnanagudva

28

28
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29

lonic liquid dispersive liquid-liquid microextraction (IL-DLLME)
method for the determination of ampicillin in orange juice using

liquid chromatography-tandem mass spectrometry (LC-MS/MS)

Advisor of the project
Asst.Prof.Dr. Sirirat Phaisansuthichol

Viphaluk Suwannatrai

Code 5604103332

31

31

Mr. Naruephon Watthanaphap 30
30
- |
n’liﬂnﬂwu‘u Dispersive liquid-liquid microextraction (DLLME) }
Funsikosms
Aasrent
extracting
solvent N5y
=z 32
#un: M. Rezaee et al. / J. Chromatogr. A 1217 (2010) 2342-2357
32
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Extraction of orange juice sample

< N\

|
| —

orange sample

+ ACN 100 pL

+ mobile A 300 pL

+0.4 M NaOH
+ACN
+ [OMIMI[PF,]

n

e 3w

\

suneiy

nitrogen gas

—

Centrifuge
3500 rpm, 10 min

l

< tuansain

33

33

clean-up of QUEChERS for determination of pesticide residue
in cabbage by GC

Present By Miss.Kornkarn Radchakornpan
Student code 6104103303

—
//
A
Advisor of the project /’—*’/ /
Asst. Prof. Dr.Sirirat Phaisansuthichol //
Mr.Naruephon Watthanaphap y

34

Experiments

aeansavanediula 6.00 ml

aslu dispersive SPE

Female Luer

Reversible SPE Tube

34

35

1d sorbents

SPE Cartridges Us¥nauidniu Syringe

36

36
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geansavanediula 4 daddns

Tdaslu tube

geensavanela 6 daddns nsowin

Reversible SPE Tube Aifinswanngu

dlussmesae Nitrogen
figaungdi 50 °C Auus
==&

37

1Y 1 faddns ves
ansazanenEay 5 ppm TPP
ISTD: Acetone

l

wg/vortex mixer 1
wiit udgaldadlurin

vial 37
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