D

A

ns&nea (Extraction)

By Supaporn Sangsrichan

. -

1. nsafdnatnvdne R

o Fimatinvdng aNgEINTULEAANT

dofidn D > 5 alnasaiildlunsadada nsw
wan WWuwmafianvinda 82anuaysiasn

nsaawen Separating funnel 4

ATNUUALNATANITRAR

watiansgAagINTaL e
avaranlasinansaeil

ag'lamugaIuzuaI6

1. waila liquid extraction a&sadaLilunagnar

wmadla liquid - solid extraction wiawmafia solid
phase extraction, SPE  snsadatfluuasuds

3. waiia gas extraction &sadailufa

I5n1sdde (anai) %\\\

1. vihanuazaanmnauanildlvasais swsuidantaitle
WivinrdudenAuiaseas

2. wasaraaviazadaaslunsiauan hindsldasazas
wnaAuly

3. dudvinazanadladlumsade usilaanlviuu

4. uEnIBLENLLNg u,a”'zLﬂmﬁamﬂuﬂ?\mﬁmﬁamnwr;gm
weiaanusedunalunsauean

5. u'ms’mLmn”l,ﬂmo’[,uummnumumau,mu Waly
snsavarawandly 2 du waniiiaaan

6. lafanlissararaiagiuaieivaaslumaursasiy
atnvg

7. vindh TeaBudouatui 3 uarlddvinazaalunsade

o
Inasararanddnaaninnuduaziiiugsnadnlaionim

\

1. msadasadlvinazana liquid extrac
vinlalealdivinazaranasinauiianiy
fgnazantaananuadnaIanUtanils

1Fannsadnilin liquid-liquid extraction

waiialun1sirzviag 3 36

o gimuuuwunyd (Batch extraction)

o dsafasaliiag (Continuous
extraction)
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(Counter current extraction)
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funsAseuuylaigida (nonpolar
interaction)
dunasnsewuudid (polar interaction)
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way wuy Wusy (bond phase partition
mode)
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interaction)
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sLike dissolves like

Distribution Coefficient (Kd), Kd = aaeiluasnisnszanad

Kd =[A]org
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Kd
Distribution D, D = K
D = [C,]org _a
[ Culag [H;0%]aq
| - o o
[Ca Jorg = anutiuguvas A yaatddluduasasaoduvisd Asand pH | | D =Kd fiaeann
L . - Ka <<1
[Ca laq = ANuinuray A aadddluduin —
[H;0%]aq
c v s , , " 4 Ka >>1
msafansaluutadn HB annduingdudvnas A pH 6nq HB LitAanisuands Waseu?i pH H N
[H;0*]aq
kd = D = [HB Jether ) Kd
HBJaq b = K,
2 [H;0*]ag 2
1. nseidl pH | HB uanéalushuinler D = kd
Ka
HB + HO B+ HO* [H;0%]aq
K, - [B] [H;0%] o [B] _ K,[HB] LlogD = LogKd -LogKa + Log[H;0*]
_— 12k} -
) H;0*
[HB] [H,07] logD = LogK* -pH
[HB]eth
Ke =
[HBJaq
: [HB]eth
[HBJaqg + [B]aq
14 17
_ [HB]eth Tuduiiudiy
[HBlJag + K,[HBJlaq 2 HB HB.HB
. [H;0*]aq
121 [HB],, wsviate uavau Ky [HB.HB]
i LAB.ABJ
[HBleth [HB]?
D = [HB]aq D = [HB]ben + [HB.HB]ben
K, [HB]aq + [B]aq
1073z o _ [l +[BHB],
d HB], +[B |,
D =
K, D_ [HB ].. + K ,[HB T
[H3O+]aq = [HB ]aq + w
15 N [H;07]




D = [B],, |!+K,[HB],
HB] ., | ,, Ka
[H,07]
D - Kd %
I+ ——
[H;07]
D dufu  pHuay [HB]

nsaivisA ida ......... Tua Twiih 400 cm?
asaiiisalududinag ........ WA = s %
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1. nsawuulefdn 2.30 g azanalutih 100 mL gaadase ether 100 mL
AduilszAnauagnisnsyaneindy 100 uas Ka 6.5 x 10
M dasdiunsnszata D 7 pH wastuiniu 3,5, 9
Kd
D = K,

L ¥ 11,0

pH zagdwinily 3
[H;0*] =

pH zasduinily 5
[H;07] =

pH magdwinily 9
[H;0%] =

- [
3. @fansaidvisa 5 Tua avaraluin 400 cm3 ‘
wnadaadinas 2 asv9as 250 cm3 A1 Kd =3 9 25

oC umiisanada'le’

[HBleth
[HBlaq

2. afiansadaiisa 5 Tua azaralutii 400 cm?
tanadadiadinas 500 cm® f1 Kd =3 725 °C a9
mihAsanadale

[HB]eth

[HBJaqg
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UszdnEnwuasnsaia %E, %extraction 100D
‘ %E =
daulasiduduasignazarafignadnaantule 100xE =100x ’ b+ Vi
Qs & A D+—L o
/AAA3IN 1 v, \E
Avualu V; = sinasuasin D 100D
V, = dsnasuasdivinazanadunsd 100xE =100x %E =
W, = dBinaasdignasaialutiuin D+1 D+1
w, = ﬂ;y;:?;\g%g?azmﬂmmaaium 100E +100ED = 100D
p=[Cal: [C,1 =2 [c,],=Y" W 100E =100D -100ED
[C,], v v, |
100E = D(100-100E)
(Wo-w )/V
D= 0 1 2 0
7‘”1/\]1 D= 100E D= %E
100-100E 100-%E
D= (Wo - WI)VI 25 .
WIVZ
pH Aunsaia
Dw,V, = (Wo 'Wl)Vl o
NAFUNT o LE
Dw,\V, =wV/, -w}V, 100-%E
Dw,V, +wV, = wV, logD =log K *-pH,K*=K /K,
_ %E "
w, (DV2 + Vl): wol logD = log(mj =log K *—pH
w = W finsatiala’ 50%, %E=50
1 (DV2+VI) lo _0 =log K *—pH
f100-s0) " ¥ 77
W wol
w, v%(DV2 + Vl) log1=1logK *-pH
' — *_
B e EIUIRIgNATAE Wo/W,y = 1 0=logK *-pH
S L ‘ . logK *=pH |pH finsaifie 50%, % E=50 pHyp |
NAIFAR LARRIUVAIFIQNATAIE = W, /W, 2 29
v

fsgnadalld = 1 - w,/w, =F &ﬁ’mﬂ%’\)ﬁ n
w "
w,  (DV,+)
Avual V, = fnasuasin
FolMo__ Vv, = ifinasuasdvinasaradunie
W, (DV2 +V,) W, = dsinamasdignazaialuduin
W, = Binamasignazaraiiudaluin
E- DV, +V, =V, Wadafiaasen 1 ! )
T DV. 4V W2 = ismnaasdignazaraimdaluin
P A Lo -
\ladAna3en 2 ! )
DY W3 = dsunaaydignazaraimdaluin
=_“" adinadn 3
DV, +V, .
D
E= v i
D+71 Wn = Wsnawaydgnazanainialuii
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\ 4. 19 Kd 219 I, ssninvansduniedduii = 85

msﬂﬁmn%m?i2n‘:wut’iuwiuuaa?qnmmu:ugu;w. Wy/Vy S > 9% [Iz] ﬁtﬂﬁaaﬂtﬁaﬂﬁﬂﬁiaﬁ/ﬂ Iz q’mﬁuﬁw

ANULBUBUADIMIOARTAEL LUAUMIVINRER LA UNT W;=W,)/V: o o v o o

! A 50.0 mL winaiu 1.00 x 103 M sadvinazans
o W-w)/7, n) 50.0 mL 21) 2 x 25.0 mL A) 5 x 10.0 mL
w,/V,

D= (Wl 'Wz)Vl
Soqlaumsaste w2V n
AFUINNTAT LA

W,=W [Lj W = Vl
2= 1 _
V,+DV, n 0
nnnsafaafort 1 V] + DV2
Vl
W, =W| ——
V,+DV,
31 34
sinnsa 2 Isinadgnasaadindaludini vV n
o 1
n 0
V,+DV,

W, =W 7\]] 2
2 %V, +DV,

sfinasoni n fwamn
Bnaignazaianvda
Tudfuinle’ i

v

v, Y
Wn:WO ——
V, + DV,
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v, )
W, =W | ———
V,+DV,
Wa =Xl) Vi

W, w, (V,+DV,
kmnggL%
W, V, +DV,
Eolo|— Y

V, +DV,

%E =100E =100-100 Vi
V,+DV,
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5. avAnmanfiadnsuiindanas Fe3+ lumsazaail
fl HCI 6M shuau 100 cm3 &fmshe ethyl ether 3 x 25
cm3 (Fe3* 15usiu 0.2g) Adagiuradnisasyana (D)
isganen 100 wazdadnsa ethylether 1x75 cm? ag l
maa Fed3* win'ls
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6. sagvinnsaAnfinsaSeasvinlilsednanannis
afailu 99.9% 4l ethyl ether 1ing 150 cm3 1u
Asafn Fe3* uansaganaiisi HCl 6M 37uau 100
cm3 (Fe3* 13uesiu 0.2g) Adnsiuuasnisaszana (D)
dszanan 100
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¢ 1/5u pH
e LGN ion pair VR
¢ LGy Chelating agent Kd

e LAULN&Aa salting out

=

A=V

e A1 Kd
o dasrusavg Vorg /Vaq 5 .
e NMIddAUANaANANINNTRARATILGAEILT AT

— Acidic solution
— Basic solution
— High salt (Salting out)

=
- Joem e e mvinazaranfiauldtlunsadauuy LLE
Bnarasdsnana laduagiiu R W
fvinazatatulin Mrinazaratudunsd
— Pure water — Diethyl ether

— Methylene chloride
— Chloroform
— Ethyl acetate
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PsuasasadaLvindgu 5 — Complexing agents — Aliphatic ketones (C6+)
* fasazua9NsdAe (Yorecovery) haifiufu (ion -pairing, chelating , — Aliphatic alcohol (C6+)
AN LB YA AR IRAT chelating and chiral — Toluene and xylenes
agents) - msazymuwawaoqws
— @arANUNENUBIAS anvsusvusgzafiadull
ahvsiusvnsgavafinduly
< Il )
nsRanudauasmvinasaraaunat ABVRAnARZIG?
L o
g ) V = Vorg /Vaq
. _"luazmmﬂumamm_n_unum (Immiscible Kd = 10 kd = 10 Kd = 10
with water (Low solubility))
V=10 V=1 V=0.1
o fdhuazfiwusylatasiau #1E=99.0% #1E=909% #1E =50.0%
o . o #2E=99.2%  #2E = 75.0%
o szingladiaiadasanisiiuAmuLdutuRDY Y3 E 875
o = . 0
fhana Kd = 100 Kd = 1000
#4 E = 93.8%
o maNEaN (compatible) Aumafiansiianed e R #5E = 96.9%
Tudfusialal 11u GC, RP-HPLC GRlEm ] |#LES99.0% ] IS
= . 0

L=
“@ #7 E = 99.2%
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WA1sauan separating factor (a) \
1 m*;vh‘tﬁ"l,ﬁmﬂﬁf“f‘smﬁwLﬁug"tufuﬁum‘s‘ﬂ wiali D
gsvaulanszanadinn T utudundd ilanaddu o= Fl
2
2HB —— HB.HB dsiasnsuan®ls 1 aanannans 2 = 99.995
H benzene D, =99.995 D, =0.005
H ad
PHI 2mp 99.995
o=——=19999
0.005
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M+ +pb —— ML,
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e.in emulsion wagennsianIsuAly
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Organic phase’

Aqueous phase

2H* +2Q + M2+ & MQ,

.Q = 8-hydroxyquinoline

U

F

2 gsafasaiiag
(continuous liquid-liquid extractio

o o o

o LTINS ULANRT NAARTIRIUATITATTAEIE
waafidainadgue (0<D<1)
e LAFavfia 2 wuy
] Lﬂ%adﬁam'aLﬁadgi'm‘i”na'lsaza']uﬁum%‘r;l‘ﬁ'ﬂmm
nUY 1A U (ARaliNasu ANTUAULAANATEARD
1561 lamaalsfiinu)
» iwsasfiasafiavdviusnsasaiaduniaafiny
wunwiiu Waanl1 U (laada disas Tnadu taniaiu)

ssavandunidiAnnsndu way muwiudiatvsaiiia
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~p




A A o VA
IATDINDNITANALUUNDIUDN

Fvinazaravtinniniin

(b) |J J Condenser
Jt _ Condensed

" solvent

frinazarainaini
(a)

¢ condenser

Condensed
solvent

Solute solution

T

l , Concentrated
solute
r

Heating mantle

Concentrated
& solute

Solute solution
Heating mantle

G. LeBlanc, LC-GC, 19(11), 1120-1130 (2001)
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3. MSAAALUY LAULAAT LAALTUN
(counter current extraction)

alnsaiildgnaanuuy ddnwae (flu
HRAALAD 2 KA 138NN BRAALAD

1Asnd (Craig)

asafauuusaiiias (Continuous LLE)
2ad

lisiasidguagvinnsdadia

eaAnEsiAfiAT Kd el

olailSunaidnsararadunitian

ensaAaiUsEANEAIWANIN

aiaLde

elahannsadauiu (18-24 au)
esnsTisaneladneaagadassuinomsana

esnsihiadasanaaanadiilasainanusauila

'
=

o Huwmafinadnsratrniiunasuds 1aa
led®savans

o ailnsalada Mi3anin “na wadnian
(Soxhlet flask) ” UsghnsuazAnruing
Franz Von Soxhlet iniafinsinuag
(agricultural chemist)

wmatlnluda — &adaltanafinsazu \

50 53
=
Condenger Condenser p p
Condenser
1haan
Extractor
reflux tube wandu
Solvent delivery tube B
Extractor Extractor Q9#7 (thimble)
main bodh reflux tube Extractor Extractor
§ -~ siphon tubs refluxfsiphon wavudodadhoaia
waImAITUEIY
Extractor a9¢ (thimble)
T
siphon tube
Extractor
main body
{4 Boiling flask ] Boiling flask ic) Bailing lack

Figure 2 Laboratory glassware for performing (A) Soxhletextraction, (B) liguid-liquid exraction with extracfing solvents more dense
than the liguid solvent, and (C) liquid Jiquid extraction with extracting solvents less denge than the liquid sample

\* .

cellulose thimble
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Extraction from Solids

1. Soxhlet extraction

2. Accelerated solvent extraction (ASE) (also
called pressurized Fluid extraction)

3. Microwave-assisted extractions

4. Supercritical Fluid extraction (SFE)

5. purge-and-trap technique
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