EEN) soivent Extraction

Extracion is e Emnsier of 3 soloie leoam one: plmse Lo s, Oomenon fEssons ko CasTy
oul an exiracion in smlyScal chemddey are o isolale or coaceniale e deshesd saelyie or
o saparale i Iroem species thal woald inlerfees in e saadysis. The mosl comumon case i e
exnlmciion of an equeoes snlulion with an orpanic soifvesl. MHeibyl ciher, nlsene, and becane
wE CramaTeEn MHvesls: thal e dauendssile wily mad less dense than weler They Toim & s
mle phmse Tl fomls on oy of e egueons phose. Chllonm, sichloromesihsne, and cacbon
Ierarfloride s CrHTETEE S Yels Mmﬁmﬂﬂ_ﬂﬂ.'hnmm.w
phase s peedosminantly walsr s e ifses phese i prodomsssally ocpaic.

Soppom (hat solmle T A5 pesrlilonsd Belween pheses | el 2, a5 depiciad o Fgone Z2-1.
The pariiEen cocfficiond, K, iz e sqoilbriem oonetsnt o e resclkom

5 0in phase 1) w5 {in phose X}

As, _ 15k
Ax,  [5h

wheve Ag, eefiers io e acivity of soloie i phase 1. lacking Enowlcdse of e solivilky
coeEilicienis, we will wrile e pard o ooe e ient &0 s of conoealmlons.

Sopposs thal sodnie 5 &3 ¥, mil. of solvent 1 {wakery is eximmciesd wilh ¥, mil. of scheenl
I (edoene) Lelom Be the maoles of £ & the sysiem s kol g Be the faciion of 5 remsdaing n
phase 1 al aquilibriem. The maolanily & phese 1 is erefoes iV The Teaction of kol sololke
mnsizred o phase 2 s {1 — g0, and (he maolarily o phase 2 is (1 — g Thereloee,

ISk (1 — gV,

Fariilion coefflcon: =

K

TIshR 0 geiw
from which we cen solve Mo §-
Fractks: remainsg inplase 1 L —_—
alfeyr 1 enirmciEon q Vi + K¥a Sl

Equalion 227 suys thal the fraciion of solile cemadning in e waley (phase 1 depends
on the parision ooeflicienl and the volomes T he phases ane separsied and lresh oluzne
(salvenl 2 is sdded, [he raclion of solule remeining & e walsr o equilibcinm will be

Fraction semaining in phese 1 _ ={ ¥
alter I aasacsons 74 v, K

Adler & exiractions, sech wilth wnlume 15, the lmc#on remsining in e weler is

Eraciion semaining in phase 1 —q-'—|: L }' R
aflles = o airsciions - o ¥, + KV -

BTN svaction Effidency

Sodpic A has @ pariSon oolicienl of 3 Befwern iolpene and waler, with dwee e as
mech & the Inloene phese Soppose Sl PO el of = OO0 B aopesons sodolkon of A s
eximmciad wilh iolpene. Whst freciken of A ;emains & he sqoeons phese (n) 17 one erimc-
Lhen wlh 500 ml. i perfoemed o (B 8 ive ssimcions with D ol are pesfonmed ™

Solstion (&) With waler o phase 1 s ioluene as phase 2, Pouetion 22-2 says thal, ales
B S0l snimacson, e recion emninieg o e aqoeres phomse i
14

T= o0 + (3xs0m | oeE %

“Whoresar a o ey botweeen C130], aed 00, the ko o TR L, dheetd ke chosen Floceme and
irdeenic e preniy proforesd cver oo, whack & @ ceriscem.
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E what Is Chromatography?

Chromalsgraphy operales on S meme principle as eairmcion, bol one phase is beld o plece
while the other moves pastt 1LY Fapure 22-% shows 2 solulkon conlssing solales A and B
placed on lop of 3 cobumn pecked with solid peciicles s Mllad with sohe=nl When Lhe oot-
bt i opened, soludas A and B Now dersen inlo e oodemn. Presh solvent 15 then spplisd oo the
op of B ool s e xiner s wezhed diveen B codnme: by conlinmoes solvesl fose.

soloie A s mone simngly sdsorbed than soluis B on Lhe solid particles, Then soloie 5 spends
a smaller [raction of Se ime e in solubon. Soloie A moves dirsen Lhe molnmn. mone showly

en soloie B sl emergex of the boliom allssr sodoie B, W have jusi sepersied & midsione bnic
= Componenis By chrnamedsp raplky.
The maohile phoesy (e oolvend moviag eouph e column§ in chenmaiopmahy i el

& Houid ora gas. The sSaioeary pheees (e one Chet sieys n place inskde S ool omn ) s omos
oomimaoaly & vimooas Hgoid chemicelly Bondesd) 6o S nedide off 5 cegplllesry obe or omio he

surfsce of solid paricies packed in e oolomn. Sllesmalvely, @5 o Fgore 225, tee soldidl
parlicies Desmeelves may b= lhe salionary phsse:. [n any e, the parmEionag of saHmles
Berwecn motHle el SElionsry phases gives e o eparmlon

Fiskl emlering 1he colmmn i clled sonenl. Fikd smerg i e the end of @ oolume s
cmlled elosyic:

slornt B == L NTsARE =» clate ol
Thee peocess of pessing Bgukd of gex through 3 chmmalogespiy colmmn 15 calles) oot
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FIGURE 11-5 Tha ides babind chmmafogapty: soistn &, with & grie: sl San sy B for e
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Columas sz eiber packed or open tubular. & packed oolemn is flled with paricles of
sistionany phase, 35 b Flgere 22-5, As open abuls column is 3 asemow hollow apillary with
sistionmny phese coabad on e insde walls

Types of Chromanography
Chrmatography is dvided inio calagories on Lhe basis of the mechanism of inleraction of the

stnie wilh ihe sslionary phase, a5 shown b Figoe 2246

Adsorpiion chromatography. A solid sialiomry phase s 2 lgoid or gaseoes mobile
jpiase wor used. Solule |5 adsorbed on e suriace of Be solld periicies. The mive
siemagly o solulz s aisorbed, the shower § vels Swnough e columa,

Fariition chromaiograpin: A Bguld saiimery phase is bonded (o.a solld surface, which is
typlcally the inside of e silica (50 chromaiography column i gas Cheomatograpty.

Solule equilibeaies bebwesn e safionary Higuid s the mobile phase, which |5 &
flowing g5 i pas chmalagraphy.

lon-exchange chroms ngraphy. Asiods such a5 —S0, 0f catins sh e —N{CH, 1,
are covalently aiiached o e salionary solid phase, wally 2 reie. Soluiz kas of
the opposile cherye are aiirciad o the sislionary phase. The mobile phes &2
Higuid.

Muolecular exclusion chrommssgraphy. Ao calisd sge enclunion, ged iration, o gl
permeaiion chromalngraphe, Bis lechnique separaies molecules by sie, with e larger
soluizs passing themugh most quickly. In the ideal e of molaouler axclhwsion, Seee s
o aliraciive infemction hetwes the sislionery phase and (he soluie. Reiher, the liguid
o o mobile phose pesses thiough 2 posous gal. The poes ane small enough bo
exchude lage solule moleoules bul ol small ones. [args molecules seesm pasi withoul
eniering e pores. Small molecoles tike konger G pass Srough the columa because
thery ealer ithe gl and herefore must Bow (rougha e volume belive leaviag e
OlITHL

Affinlty chromaiograpiy This mosi selaciive kind of chomaingrsshy employs spacific
irieraciion between one Kind of solie molecul: s & soond molaoule hal is

covalently alisched (Immobilized) o the sistionsry phase. For exampie, the
immobilized molecule méghi be s andbody bo 3 parscular protein. When 3 mixur:
cuniining & thousand proteins is passed through the columa, oaly the ane prosin thal
reacts with e antibody hinds i the column. Afler sl ofher sofmles have hean washed
froum the columa, the desired prodein s disiodped by changing the pH of ionic
streaglh.

This form o chrmmaiogra phy weis invemad by
Tewam in teaz.

For thair pionassing work on liquid-guid
pariiion chomamigraphy in 1941,
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B Afms and E L Holmes devaioped te
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FIGURE 12-6 Muacr typm ol cromsiomagty.
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EER] A Plumbers view of Chromatography

The spesd ol the mobile phass pessing Brough 3 chromalogrphy Colmn is expressed siher as
3 volume Tow raie of 25 & linesr Bow ale. Crosider 3 liguid cheomaiography sxperimen in
which Lhe column has @ Gwner dsmeler of 0.60 om (radits = r = 0.30 om) end the mobile

phuse ooruses 2P of the culma volume. Each centimeler of column leagth has 3 volume of
" % length = ={0.30cmy {1 cm) = 0.253 mi, of which 205 { = 0.01% § mL) is mobile phase
isolvenl) The volume Bow rale, sach as 030 mimin, i=ils how mamy malililens of soiveal per
mimle irevel Srough the column. The Bmear fow ke el how M@y cealimelzrs i aveed
in 1 min by the sohent. Because 1 om of cofemn leag oontsns .05 5 mi of mobile phase,
{0300 il ok ooowpry {1130 mIWIL05 5 mijom) = 5.3 cmoof columa length. The Eaesr fow
rale crmespoadiag o 0030 milmin & 5 3 cmémin.

The Chromanegram
Sofules uled Irom 2 chromaligraphy colmmn ane observed with delacions desoribed in |eies
chsplers. A chromabogrmam is 8 grph showiag he detecion respomee @ 3 femicson of stion



