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An orlanio oh •• ist uaually would tollow, tor 

puritication and quality control, such vell establiabed 

.. thod. &I •• paration by r.peated crystalli.ation, di.ti. 

llation, traotional dIstillation etc. However, thes • 

• thod. w.re not etfIci.nt elJOUlh to tultil all the 

requir ... nt. ot an organic ahe.1st. In.pit. ot thi., 

only v.ry t.v worker. .bov.d tnt.r •• t in tbe d.v.lop .. at 

ot the DeW .. thod. tor the s.paration t.chniqu •• 

It ..... that the 'ahroaatoiraphic technIque' 

had its tirst be&1Dn1n1 in the 1..ar l8liO. It waa cond.ted 
1 

by a O.rman dy. cheldst, Rung.. H. oba.".d that when 

solutions ot dye.tutts are plac.d on a tllter paper, the1 

clearly •• parat. into v.ll detin.d zon... Thls t. hIllque 

Wal w.ll known to dy.-cb •• lsts dur1n& the ninet •• nth 

century. 

How.v.r, a complete s.paration ot the co.pon •• t. 

was not r.nd.red po •• ible. Under the l1&ht ot aodem 

technique., Runee'. process '" be oalled a. 'trontal 

anal.y8i.' • 

In 1906, Tsvett2 de.crlbed a v.ry typical proc ••• 

ot separatIon. Row-a-day. thIs proces. 18 called a. 

1 



lL 
'liquid solid' el_tion chroaatolraphy. the IIOlt aport. 

It. 

ant ach1ev .. ent ot Tlw.tt's 1Dvelt11at10n val the uae ot 

pure lolventl tor developinl chl'OlU.toirau. With tb11 

techn1qtte, Tlvett could separate the colourlna pia-nt' 

or the plant aaterial. A tev rear. later, be reported 

the .eparation ot extractl ot e'l yolk. Subseqllent lr, 

however, there wal a ta1rly long lap durin, which no 

apprec1able prosr." Val lIade. Actually in tba year 1931, 

Khun and Laderer furn11hed 1,lteaatic retine.ntl in tb11 

technique, enab11nl them to leparate complex .1xture. ot 

terpenel and carotenoidl. 3 Finally, Martin and 81111e 

introdueed (1941) tbe partition Cbroaatolrapby.4 Alaost 

11aultaneoualy 1:1Ie11. 6 and Claellon6 elaborated the 

three tundaaental typel ot behav10ur enoountered durin, 

adlorptlon ehroaatolraph7. 

The techn1que ot la. liquid ebroaatoaraphy, Val 

7 
introduced tor the t1rst t1ae by 1 .. 1 and Martin (19151). 

It haa rendered po.lible, the leparation and e.tiaat1on 

ot .. er1 I.all IIIOUIlta ot volat1le Iubstanc •• , vith a vide 

ranae ot bollinl pointl and haa thul liven a Ireat 1rIpetua 

to lIanT tield, ot r.a.areb. This new tecbn1~U8 haa nov 

tiral, established itlelf alone ot the .ost iaportant 

_thod. tor the anal,.el ot galea and volatile co.pounda. 



the ,a. 11q\&14 obro"~lrapb1 (OLC) prooe.. .., 

be br1etlY de.orlbe4 •• tollow. A typical, y.ry h1ah 

bol1iD, and ••• ntla111 IlOn-~1atlle eoapoUDd 1. 1apre

,Dat.d on • lu1table ,raJlwr aDd iD.rt .. 'er1&l. rue 
lIIpr.ll1at.4 ,ranular aater1&1 1n turn, i. tilled in a 

3 

U •• hap •• oolUlll. 'rhl1 001118 hu lot an iDlet tbro\1lh 

wloh .0" lultab1e inert arr18r laI, .ueh &I n1tro,.n, 

h7drolen, blll_ .tc., 11 pUled, and th.n at the oth.r 

.nd ot the eol\Ulft, tbe carr18r Ial 1 •• ente4 out to the 

deteeta, deY1... !be a1xt1lft ot leyeral ooaponentl to 

be .eparat.d 11 1n~.ot.d 1nIld., at th. top ot the colw.n 

by '0 ••• uitalale 1D~.ct1D, dev1ce. 'lbe co.ponent. ot the 

a1xture, are carrled 0 •• 1' b1 the I" .tre... 'lb. I.para. 

tion ot the ooapen.nt. talra. pla by the r.peated 

.quillbrla betwHn the _.inl ,&I ph... and tl'w h1Jh 

boilinl 01'181110 OOapoUDd, whlob 11 oalled a '.tatlonar, 

phale' • BeCla ... o~ 1t. n.11111bl. Yapour pre •• ure .t 

the teaper.ture ot the column, the .tat10nar1 phu. 1. 
I retained al .uob, whlle tt. 'Yolatlle .lxture p ..... out ,.. 

ot the ClolUIID. 'lhWl ODe and the .... ClolUlUl tlU1na GaD 

be ua.4 rep •• t.dl1. 

The la. liqu1d obroutol1'apbT (OLe) 1 ••• tul, 

. both tor •• paratlon •• weU .. tor ident1tloatlon. It 1. 

talrly rap1d and .ore ettlclent thaD oOIlgeDtlonal traotional 





d18t11lat1on t.cbnlque and r.q\l1r •• only a t.v .1111&1'''' 

or le •• ot the .Mple. It. raDI. ot app110atlon ..... to 

be "'.1'1 w1de. Thus, orlanio ooapo1ll14., bo111D1 tro • 

• e",.ra1 d.,r ... below the teap.ratur. ot ie., to .ay 

3000 to 40(,)0, 0811 be &I1alJ8.4 botb qua11tat1",.ly and 

q\Wlt1tati"'.lJ. !hi. t.olmi,. baa pro",S,ded tl1. IIOdern 

aulytioal oh •• 1st, an 1n.traent ot ,ftat pot.nt1a11t1 

wh1ch haa already .~pl1t1.d aaD1 00.p110at04 problema. 

Dur1na the last tev ,..arl, thls t.ohnique baa 

been d.Yeloped to a ",ery lar,8 .xtent aDd baa aade It. 

proa1Jl.nt II&rit in alao.t .ach and every area ot oheal.tr1. 

Very lar,. nUl_r of worker. haYe oontrlbuted to thl. 

enorllOu dev.lopaent. 

ln1tlall1, tb.n w.r. 1IWl1 ob.taola., .uch as 

d1ftloulti •• 1Jl hand11nl tbe 1n.truunt at b1ah t_pera

tun., laok ot hl,bl1 .eult1",. d.tect1na 4.",10 ••• tc. 

ht 1n due cour.e ot ta., all tbe •• dltt10ult1e. vere 

o",e(";i •• , and nov it ••••• that thi. technlque 1 • 

• uttlo1.ntly advanoed to tao. coap110ated proble •• , 

treq_ntl1 enooUll'ter.4 in aany Ruohe. ot obe.utI'y. 

It 1. 1Dtere.t1na to aurY.y the dey.lop •• nt ot 

th11 teobn1q_ 1n 1t. yarioua aspeotl, .\lob •• , tb. 

d •• lan of ana1Jt1cal as v.ll a. preparatlYe .oale COlumBa, 

4 



the nature and tb. role of .upporttng mat.rial, var1ou. 

var1et1 •• of d.tector. and DUII.roua 'Yar1et1 •• of .tatio. 

narr pha.... Th. tund_ntal tb.or1 •• have been aod1tl.d 

by l18fty vorar.. This baa rend.r.d po •• 1bla a better 

repr ••• ntatlon of the '.parat1on phenomenon that take. 

place in a t7P1oal GLe co1u.n. 

The follov1n& de.cr1ptlon ,1ve. a broad outline 

of the .av ral d.v.lop •• ntl that bav. taken plaoe dur1DI 

the lut tev year •• 

1. Packed oolu.DIl 

Genarallr a colu.n of 4 to 6 .. dlamet.r and 

nearly 2 .. ter. lenltb 1. uaed for the analrt1cal .epara

tlona. But it the .aparatlon. are dlff1oult, then colWllll 

up to 4 to IS terslen,tb are allo oed. Ol .... i1lb1D,., 

copper or bra •• tublD,. are 1.IIed tor tb1. purpo... the ..... 

of ata1ftl •••• te.l tub1n&', ... msto be ",.rrlare beoau. 

the.. do not po..... any catalytic activit,_ u.. ot 

copper tub1nC hal proved that the 1nDer .urtac. ot .\IOh 

type ot uterial .. a1 have .01De catalytlc .tteot. lov.a-da,. 

.normoual.T lone column. (20 to 2~ tt.) are beiD, Uled tor 

d1tfloult •• parationa. The ola •• 10al .X&IIple 1. tbe 
8 leparation ot the threa lCJleDe 1Io •• r •• 



In d1.cus81n& the tinal .eparatien obta1Ded b, 

tbe coabiDed etteet ot speed .. well .. reso lutlon , 

R.P.W. Soott pointe. out that a oo.proa1ae OaD be lIlad. 

betw.en the two. In th1. cont.xt, h. hal r.eo_ndeel 
e 

the U •• ot prolr .... d tlow rat ••• 

'.rbe IIOlt lIlportant aI,. t.l whloh 1. alva,. 

eo.biDed vlth 'oolu.n'J happen. to be the prop.r a D tlon 

ot aupportinl mat.r1al. th. behavlour ot .011d .uppo" 

in GLe iilu.aa ~ been .,ate .. tleal1, tay.atl1ated by 
" 10 '.rberon Jobna. B. ob •• ry." that the corre.ted ret.ntion 

tlae ia inv.r.ely proportional to tt. partlol. al •• ot 

the Ipppor'iDl aaterla1. The partiol. al •• va. allo 

tound to v. a urad ett.ct on both, tbe pre •• are drop 

ot a oolwm, as w.1l a. on tb. r •• olut1on. It vaa allo 

tound that tbe re.olution dON iDore ... aI partlole .1&e 

1. d.or.a.e4, but the actual rate ot iDere .. e drop. ott 

u the part1cle .1 •• d.erea.... So, wh.n .ttio1en01 ot 

re elution aDd pr ••• ur. drop ot tbe co luIIl are both . 

e n.W.red, it iDd1eat •• that a partlele .be ot 30 to 70 

••• b turJl1ahe. a 1004 co.premiae. 

Crub.d tire brlok powder or ' •• llte' t"e 

.upports have be.n exten.lv.l, ua.d, rllht trom the 

b.,1DnlDl ot tht. teehlll'll». Th •• ttect ot ad.orption, 

tl 



sureac. area, packinc dens1t1 etc. have been stud1ed b1 
11-1~ 

prev10us workers. An 1Dtere.t1n& obserTatlon hu 
16 

been II&de by Bakar, Lee and Vall. The1 tolUld that the 

percentaae ot statlonar1 ph .. e is a very critical taotor 

tor support. havin& fever tin. pore •• 

7 

Bovever, modern trenda 1ft the case ot aupport1n& 

aaterlal, are to Ule 'tluorine' contaln1n, pol,.er aupport •• 
17 

J.J. Klrkland has tound that "'etlon..e' ls co.parable to 

• Chromosorb V' u a aolid •• upport. 

The adaorption ettecta have been aainlJ lea.ened 

b1 \lain, aeveral a1lanls1ng .. ent., such &81 

Trt.eth1l ohloroailaDe 

(11) Dimethyl d1obloroallane 

(11i) Hexaaethyl d181la&ane 

eR3 
I 

CB3-81~3 

C~ 

Acoord1nl to Kirkland, d1aethyl diohlorosilane 

.eem. to be the best one ot the type.1? A DOvel t,pe ot 



support1n& .aterial bas been 1ntroduced b7 the .... 

author. These are 11.ss beads, _elU1ed w1th tbiD 
t 

a,.erl ot t1nelJ' d1v1ded diatoaa.eous earch. It 11 
~ 

olaiMd that BltP v luel ot 0 .8 _ bave been obtaae" 
18 

by usal luch tn>e 01' lupport1q .. terial. 

a. C .p1llar, co lUIIDS I 

The uae or colUIIDI with vel',. 1.11 eli ... ter va.1 
lS a11'e 41 predicted b1 Mart1ll. 00 1 .. ,. elaborated the 

nece.sary theoretioal alpectl or eapillar,. columnl. 20 

8 

The USe ot such. column atta1Ded a very b1&h pract10al 

value when 1t was ooupled vith hilb17 sens1t1 ... ion1sat1on 

detectors. the .olt lIlportant tutor, tor oap11lar,. oolWIIDI t 

happena to be the h1ah nuber ot tbearet1cal plates. 

Warren Averil121 hal delcr1bed the prattleal ' 

bintl tor the preparation ot cap1llary columns. He has 

discusled the d1tticult1es and allo tbe teaperature 

11.1tatlona or a typ1cal Itat10nary pbase wh1ch 1. used 

1n oap1l1ar, colW11l8. ae bal .ent1onect tbat the ph.se, 

wh10h 11 suttio1ently stable at 2000 in packed ooluaaa, 

v1ll be st ble upto lliOo when u.ed !no.. oap1l1&J7 colWID. ,. 
The reproducib11it,. ot suple IpUtter is also d1lculed. 
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The exaot cOllparison ot the ettic1en&, or a 

packed colWID and a cap11la1'1 colulIID can be ude ollly 

atter a oritical collparat1v. evaluation ot the two type. 

ot the colWlD8. Neo.s sary theoret1cal treat.ent ha b .. 11 

liven by J .H. Pur 11 who haa disouss d the ettect ot dead 

V01WH on calculation ot theoretlcal plates. Tbis tactor 
al,23 

aasUlles vlt 1 illportanoe in the cue ot oapillar, ooln-••• 

3. Detector. 

With r8,ard to deteotor deYlces, the th rul 

conduot1Y1tr oell still represent. the .ost vldelT u.ed 

deteotor. Seyer 1 desi&ns have been d •• orlbed tor the 

construotlon of thenal conduotlY1ty oella. Reoent17?4 

seyeral atte.pts have been made tovard. e11ll1D till. tlow 

sen.itlylt, b, sor •• nln, tba beated ele.ent.. It ls 

cla1Md that so.e ot the tblJ'll&l conductlYit, oella OaD 

be used aboye 3000. 36, a6 

'Z1 Oaa densit, balance vas uaed by J .... and Martin. 

Thl. tJpe ot deteotor 1. a network ot chaDnela ill a . etal 

bloCK, that compare. the relative denaltie. ot the _aaur1D& 

and reterenoe ,&I us1D1 a ditterent1al thermocouple a~"

.ter .enalq devlce. This nat work ot cbalmela 1 ••• oba. 

nloally equlYalent to a Wheatstone'. brldle circuit • • 
However, both the above •• ntlon •• t7Pa. ot detector. have 

, 



their l1ll1tatlol18. Thil il vhere the ionilation deteotor 

bal proved to be the 1I0It Ulefu1. In ,eneral, all tbel' 

deteotorl e.ploy chan,.1 in th electr10al conduotance 

ot the ettluant ,U broqht about b1 .arloUl •• thodl ot 

10nl.atlon. Here t ",ery lar,e chaD,e. 111 eleotrical 

conductanoe can be reall.ed and h1lh 11pal to noue 

rattol oan be reacSl17 aob1e.ed. Lovelook or Mo Vl1li .. 

and :o.war ionuatlon deteotorl an now co_roall, 
as available. Suoh type ot deteotorl are Ipec1allJ 

lui table tor oapl1lary colwm.. On17 8inUte quantltle. 

ot lamplel are lufficient tor analyal •• 

In the field ot thl1 deteotor de.elopaeat 110 t 

or tbe vorlrar. feel a need tor adeQ.ua~ oo.parll011 betv ... 

the vario_ tJpe. ot detectorl a.ai1able 'od&7. The ao.t 

nota))le atte.,t haa been ... de by D1JIbat It 11.29 vho 

de.cribed tbe 11I1IIltlvlt7 paraaeter br the tollowin& 

equation. 

vhere 

S • <al x DIY per III.) II A x 01 x 03 x 03 
W 

S • aenlltl",1t1 para .. ter. 
A • peak area; Iq. ca. 
Cl- recorder lenaltlv1t1, .. per ca. ot chart 
Ca- chart Ipeed, .in per ca. 
Ca- flow rate at exit of eolUllll, al plr ain.· 

oorreoted to colu.n teapera~ure and at.aa
pbeJlto prelaure. 

V II we1&ht ot lallple, q. 



Y.r1 us.rul co.parilon data ba.. been 11y.n by 

1.0. Youq.30 'rom tbl. data, lt can b. obY1o-11 •• en 

tbat lonl.at1on det.ctorl are •••• ral tt.e. re .ea.l

tlYe tban tbe thenal conductl.lt1 deteetorl. 

11 

'er7 reoently, a nlw trend bd .tarted doalDat1ll1 

tb11 area. The WlI or tut lean •• 1 .p.ctro_'~ vith 
31 oapl11ar1 oolUIIDI Val ill\lltra e4 '" Dorl', IS al. Wltb 

thl. tlobDlqll. tbe, could trac. out tbe pre •• ee ot .... ral 

ao.t~lI 1D a tJploal ... ple or truit .01atll ••• 31 !o,33 

f.ran1.bl It 11. calculated tb. colgan ettloleacle. and 
• . . 

toUD4 tbat there vu no _1&D1tloant 101. b, operat1D& one 

end ot the cap1llar, collum uncl.r tbe .ua Ipe tro_ter 

.aoWlll. a-a.r R)'baa.M illustrat.d 'bat a.... apeotro-. . 

.t.r Gall .e". .. a ,ood d.tector tor ettluent. ooll1al 

oat h'o. hiab taperature OLe oolUIID • 
• 

4. RVlla-at At the 'IIIArx • 
. . 

ft. tuDd_ntal t beori ... haye _n 4e.e18"d 

throuah the ettort. ot 11&11, worker. IUGh u .an Dee.ter,3a 

Martm, ,aJDIe ,aDd ot~r.. A. theoret!cal plate tnawnt 

1. de.orlN4 b1 Martin and 87111e. as fbe, «ret1aed theore

tioal pla~. u a a.ot10n ot the' col-ua 111 vhioh tbe .apour 

l ea.iIll tbe • ot10n baa the co.po.s.tien that would be 111 
• 

equl1ibr1ua With tbe aYer&l' cono.ntration dt llquid aolate 
, 
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v1thlJl tbe .eot1on. In the proce •• or p ... 1q tbroulb 

one theoret1eal plate, the equ1Y lent or ODe eq1l111br1_ 

be tween tile 11'11114 pbaae and yapolII' pbale OCOlU'.. 0 1sM 

oyerall .eparat1on aohieye4 wlth a t7,P1cal colu.n a!w.,. 

depeDCl. on tbe two factor., (1) •• parat1on per plat., &Dd 

(1i) Daber or plate.. the .eparation etteot.d by on • 

• qulllbri .. 1. depend.nt on tbe aatUN ot tbe .ta ioDaJ7 

phaae aI vell a. tbe natve ot the coapoDellt. to be 

.eparated. the .ethod ot oaloulat10n ot the D bel' ot 

theoroti al plate. 11 repre.ente4 ~ the to1"tlula n 81Ix<I-)8 

v_rea (1) n • nUllber ot tMoretlcal plate •• 

(li) tRs retention time tor .olute 

(111) t. ~and vldtb. -
Tbe he1lht equlvaleDt to a theoretical plate 1. oalo"lat •• 

by diYid1Dl Ule colUll leillth by the a1lllMr ot plat ••• 

The rate tbeorT ot YaD Dee ate,. 31 1. 11Ietul tor 

cona1der1Da tbe etteot. or .eyeral ool.a aDd operatlonal 

par_ter •• 

'fhi. equatioD i •• bown _lova 

Ufp. a J-c1p + !i Dla. + 81I2 dlt Jl. 
u 2(1+k)1 D 11'1. 

" • A + IVu + ell 
wh~re A • a111t1ple path .rreet 

B • .ol.Olllar d1ttua10n 
C • re.latane. to .... tran.ter. 



• 
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Dur1n& the laat t,ev rear., thi. tbeo!'r baa been IIOd1t1e. 

cona1derablr. It 1.' ."b.t_'ia111 e.ta1»1.11_4 that at 

lea.t ,_ .u pbaie aa •• tru.ter ttll'lll an Hoe •• arr 

1D addition to the preY10u11 aooepted YaD Dee.ter 

equat10n. 

. In the Teal' lill 10 •• re1l1trod.e4 the yan 

Dee.ter .U pbue .... trail tel' ten.:n Yerr reoent11 

a nu..r of paper. haye ba.a puU ..... vb10h de.1 v1tb 

.\lOk tn»e of 1lO41f10ation. 0 tbe orll1Dal theor,.38-40 

• 

The tHbDiq_ of ... obro.atocraph, baa helpe4 

II&Df braD be. 0' obailtrr. The .Dap1 •• are too ft .. rou 

1;0 be .. tiD_4 1n a br1er 1ntroduotion. Theretore, a 
• 

••• ra1 4 ••• rlptloll ot .0_ ot tbe iaportant po1l1t. 11 

turll1.bed belove • 

lattr aold. and e.ter. bay. beeD analJae. vltb 

lreat oar and aoa1.11'aor • .u...-M _rold. bay. bHa "118e" 

at t&lI'11 low teaperatur.,· The.' ana111l •• vare readered 

po •• ible br \11111& low loadeel co1wma. '.£b.u re"\17. 

yandell B .... l It ale ,ua1,.ed, bl1e acld., lex bor_De. 

and adrenal oortloal .t ro1d.. For thi. purpo.e, tbe, 

•• d eolu.n, conta1Din. -30 .tat1ona1"r pbu. to tlw 

.st_t ot 0.7. onlr. 4~,46 



• 

III the oale of ulDo aoldl, the _clem trend 11 

to oODYert the. into 10 .. luitable YOlatlla der1.at1.e. 

aDd tilen ua1Jae on OLe oolWlba.41-48 

14 

there are 10M oa e. vhen OLe aDal,.s.. bat 

belpe' to .erta1ft eXt. t tor the Itud., ot reaotlon _oba

nia •• 80 'or exaaple, __ rbe 11 et ,1. ba.e "tUSae' 

thi tecba1que tor the.t ., ot iodiDe nplaoe .. at. 111 

dllocU.de.. the anal,lll ot .tall hal .en ette ted ., 

th .ep&1'a'lon ot orlaao-Htall1c co.plea.. Wlth the 

proper d1tl0.tloM 1ft th11 tle14, 1t Oall be expeoted 

tb&t, OLe .hould Mlp 1n ro\1t1ne aDal,.l. ot _tala aDd 

a11o,.. '.r, r •• entl1 .eltor L. 801l1.&,e. baa de.or1M4 

a gal oMo .. teeraphio _tbod tor tbe detera1Datlon ot 

lead alJql •• 61 

.. workerl ha.e tr1ed the POI.i~111t, ot 

ep r tln, optlO&117 actiYe coapoWlcia. Pol' .~&IlPle, 

aaaaDOya and Core, .eparate4 . (t> oupbor.· For tbtl . 

tbe, tollllve~ the ro\1te ot ketal tor_tion v1.tb D(-) .. a,3-
b1lt aned 10 1· 1.1. ten t .. t colwm ot tr1c:ruo-etboX7 propane 

. . 
&I a Itatlonar, pbaae Val tound tq be Yer,. Wletul tOI' tbe 

.eparatSon or katall. '.rhe,. a110 oMened that onl1 

part1al .eparation oould be etrected on co lu.u oontain1q 

1111cone 011, lilieon. rubber, trierel,.l pholphat., 
o 

oar-.wu, 4inoDfl phthalate etc. 

• 



lalSor, EI'RPP.lb1e tor 'palat101 

The t1l1al '.paration obtain.d on a t1P1011 OLe 

C01Wlll, happtn. to be the r •• ult ot •••• El1 tutor •• 
two 

Broadly, the, oan be ola •• Ulld 1nto part.. Th. part 
"-

on. eO •• E. tb •• arlabl. par ... t.r. ot a tnl 11 ooluana 
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(1) 1eqth. (11) 4laut.r, (111) lnlet and outlet p •• ue 

rat10, (1.) the nature ot the 'UpPOl 1ft1 .... rlal, (.) 

the •• h .la. ot the IUPport1n1 partlcl'I, (.1) the 

t.mp.rature ot the oolu.D, (.11) the tlow rate ot the 

oarri.r, t .to. 

Tba part tvo. whloh 11 r.lponaibl. tor thl 

tinal I'paratlon, hap pen I ~ b. tbe Ilat •• ot tbl 

stationar, pbal.. Con.eQ.u.nt 17 , 11In1tloant ob,&IlI' 1ft 

the d'IE .. ot l'paratlon oan be lohl ••• d by ohaDa1Da t_ 
nature ot the l'at1GllaE7 pbaa •• 

Ieprtapc!! of 1,.tMPH' ph'I., 

Th. iaportano. ot the Dature ot tbe tatlonaE7 

pha.. hal be.n Itrell.eI b7 1Iall7 vorker.. !b. I.nel'al 

r.quirt_ntl or a t7Ploa1 .tatlon&r7 pha •• , are brl.tly 

d1.oUl .d. 
When a certain orlanie or or,anoutal110 ooapo'" 

bal to be u.d a. a ItatlonarT pha •• , it .1101114 hay. thl 

tollov1D& prop.rtl ••• 
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It .hould be .tabl. at tbe t •• perature ot colwaD. 

Her. it 18 worthwh1le to _ntlon that th8 .tabl1lt,ot a 

statlonar, pba •• baa to be 3-I.d in .1tu. That _UlI, 
it should be stable, when lt i. in clos. oontact wlth 

supportiDl •• t.rial. staple vapour pr.s.ur. d.teral-

Dation data ., be so •• t1aes .1Il.ea41l11. For e .. pte, 

it hal been tOUDd that d!Don,l phthalate baa lot low 

vapour pr •• aura in a t •• peratur. raqe t l~O_lmo. Jut 

actuall" lt hal bI.n obs.rved tbat colu-nl, prepar.d 

wlth thl' atatlonary phas., do not have a lon, llte at a 

teaperature ot 1400 to ll!l)~ .,.67 

Dl_th,l torD.ide, d1aeth,l sulpbolane, .th,l 

acetoacetate and other po lu compounds have been •• d all 

stat1oDal', phas.s at suftlciently low t •• peratures. 'rhey 

have prov.d to be v.r, uaetul tor the .eparation ot the 

mixture. ot aaturat.s and unsaturat... However, above a 

c.rtain t •• peratur. ran,. tb.ir vapour pr.saure beco ... 

ao h1&h tbat theae coapounds cannot be .ed as .tationAr, 

ph ..... 

S11Ter nitrate 1p ,lYool.! 

81al1arly, at low te.peratur •• , solutions ot 

81lver nitrate in so.. sultable organlc solvents have 

been \W.d and they have prov.d to be superaeleotlve. 

A .ixture ot l-_thyl cfcloMxene, 3 .... thyl ofelch.aM, 



4-ll8thfl crclobe_ne and •• tbTl.ne crclohexane Val 

complet.l, r8.01~.d 6n .uch column. at 30°.63 lao.erio 

C8 and C9 oycloh.un.. and p-aenttJ'ne. are oo.pletel, 
" 

re.olved with .uoh type ot Itationary pba •••• e4 Pinally 

it wal oba.FY.d that .ilv.r nitrate-ethYl.n. ,lyool and 

.11v.r nltrat.-ll1o.r1h colu.ns can be used up to a t •• p

.rature raqe ot 300 to alP. 18 

rom the diacuallon, lt 1. clear that at coapara-

tlvely h1'h ... perature. hl'h17 polar .tatlonary phas •• 

1'7 

oaDDOt be ... d tor a lonl t1M, beaa •• ot thelr Y014tlllt,. 

But 01:. oan aae dirt.r.nt ',pes ot stat10nal', pha •••• 

LigRd paraUirl' - CHa - (CHa)n - CH3 

It 11 ooJUlK)nl1 ua.d in a rana. ot roo. t •• peratv. 

to neulT 100°. The .axiJaua Wlable tellperattlft d.p.nd. 

upon the 11'&48 ot par aft in 011. 

A. I.M. lteuleaans us8d thil .tat1onary pha •• at a 

temperature ot 00 • til The .uple anal1.ecl Val a aiXtun ot 

C3 and 0" bfc1rocarbons. It was ob.el'~ed that the epara

tlon ot all thl co.poDent. Val not po •• lbl •• 

Ja •• and Martin bave U1e4 .. itt.r.nt t" •• ot 

Itat10nary phase. tor the .eparation ot hT41"Ooarbon •• B1 

They have 11I.d a te.peratuft r&DIiDl tro. 800 to l18ar17 acno• 

The nature ot tbe statlonary pba •• Val also 41rt.rent ln 
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.ach oas.. n-Octadecan. vu a nonpolar stationar, phase. 

Benayl diph.l11l 11&7 be 100u4 upon as a .. dl_ polarIt, 

Itationar1 phas.. However, their .xbau.stI •• studie. 

r.yealed that no sin,le stationary phase will be etficient 

to eparate all th. ooapon ntl. 

Ilt,r'l 

AIIonalt all the aedlwa polarlt, .tational'1 ph .... , 

tba •• t.r tJpe phase. happen to be the ~It •• rlatl1. and 

UI.tul tor d1fter.nt type. ot separations. sterl ot 

ph*ballc aaid haye b .. n extenalYely ua.4. D1nonyl phtha

late, dIbut,l phthalate, d1d.e11 phthalate are the 

proa1nent aber. ot thl. serie.. 'lile •• phase. are used 

oyer a v1d. rance ot temperature •• BB,!. 

Pollard and Hard1 Ule4 41oon11 phthalate an4 

dlbut,l phthalate tor the .eparation ot halog.nat.d 

eompound. within a teap,ratur. ran,e 01 atP to 600 •
60 

It was 1.0 ob •• ry.d that luch type. ot tationa!'Y pha ••• 

do hay. soa. interact10ns wlth the samples. 

~ub\llt and Conner uI,d dld,c1'l phthalate at 1lOo, 

130°, 150° tor the separation at terpen1c h7drocarbona.61 

Eventuall1, the, ob.eryed that slllht acldlt, ot th ••• 

statlonary pna.e. may cauae '0 •• acld catal,..d rearranae

Mnt, of the theraolabll. terpenlc hydrooarbona. 
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.lame. and Hartin .. ed dlocty1 phtha1a. tor the 

•• paration and identif1oation ot th •• th,1 e.ter. ot 

saturated .. well a. unlaturated tatty acld. ranl1n& tro. 
62 tormic a 14 to n-octadeoano10 ae1d. ~hey made a very 

t.portant obl.rvation that the 1... v1leou. d10lth71 

phthalate lave C01UllllI or l'l1Iber etrioleneu. than the 

more v1.ooUl paratr1n1c pbaae, .0 that whatever that 1. 

lo.t by tall in eparat10n taotor, il laiDed 1n Ireater 

sone .harp.... 'lbl1 al.o ob.erved that lt vaa not 

po. 1ble to cover th. ¥bola ranae ot aold. troB Cl to C18 

b, operatiDl the colwan at onl, one te.peratUN. 

t9 

Dan1el E. Martlre , baa used dlneDyl phthalate tor 

atud11D1 the .. pacta ot therllOd1ft&ll1cI ot lolutiona. 63 

,Triere.,l phosphate 

Trior •• Tl pho.phate i. al.o b.1n& used very vi elr 

aa a •• d1_ polarlt1 .tationary ph..... Hul&ll an I 

uaed thi •• tationary ph ••• tor tbl anal,.. •• ot mono ... •ft• 

h7drooarbon •• 64 !h... inve.tilatlona were in turn .ect t r 

the ex .. 1_tien ot co_rolal varl.t1e. ot d1penteae .upl ••• 

It va. tound that thoa. pair. ot JIOnoterpenlo hydro oar bolll t 

vhioh cc uld not b. a.parated on dodeo1l phthalate, vere 

aeparated on trlore.Tl pholpbate and v1ae ver.a. Onae 

again, tlle.e eolU111la were 11Ie4 at 1000 to 1Off' onlT. 



so 

Herout .~ al . u.ed trlcre.,l phoapbate at 13So 

tor tb evaluatlon or ,round unalazed tlle II a .upport1lll 

_t.rla1.66 By chang1n& tbe percent". ot trlore.y1 

phoaphate ln a Itepvl.. maDDer they were able to co~t. t 

oolWllll 11vl111 about 2300 no. ot theoretic 1 plat... A 

miXtur. ot GC-p1Dene , lIyrC .. , A3 -oareDII, lillonene an 

p-cymene Val co~lete11 .eparated on tb1. oolu.n. 

L1IMrtT and Cartonl allo oarr1ed out a .,.teu 1. 

exaaalnat10n ot tbe .,not.rpe •• occurrin, in t_ e. nt1a1 

011.66 and the, haye r.corded 'be retention Yo1u.. data 

tor eleyen hydrooarbons vl tb tncre.,l pbo pbate and 

.illcone tluid. DC 680, &I the Itationary pbale.. 'IM.e 

pba.e. baye been used atl00o. 

Po II Illeo 11 

~ota11y difterent s.rle ot stationar, pb .... 

are ayal1able in the ranee or IIOdarate te.perature. 

(130-170°). rhe.e compound. happen to be the yarioUl 

vuietle or pol18th11ene ,l1cola (Holeoular nlpt. 

r&DI1n1 tro. 100 to SOOO, hl,her yaluel are de.oribed ln 

the literature). 67 rhe lower aoleoular wellht .abera 

are Yery loluble in water cOllpared to tbe h1&ber ... bar. 

whlch are 18 I. loluble. 
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PollethlleB! Illcou vlth DeS Iroup. 

ROCHaCBa - (OCHgCBg)n - OC~CBaOIt' 

tb1. ,roup otter. PO' lbl1it1e. or maD1 varietie., 

beoause the oha1D lenlth, as vell a. the end ,roup., aD. be 

chaDled at vl11. 

POWroRlllM .1nol. 

'lhe.e type. of 1110011 are alao aVailabl. 'rbI1 

are DOt 0 .oluble in vat r. 

An exbau.tlv .tud, ot the e polJller haa been 

carried oat br B.R. Adlard.6? A n at appro oh to the 

1I1ve.tll tl0D ot .uch type ot pol7aerl, hal turDlI 

verT uaetul Worm t10D. In the be.1nrd.JlI,pol,.tb7lelle 

&17co1. ot var10Ul .,]acular vellbt veN .tudied. Then 

the neoea.uy te.perature, required to attain 1 _ v pour 

pre.sure, va recorded 1n each eale. It Val found that 

vithin a t •• perature ranae ot 110° to 130°, all t Ja017-

&lyooll atta1Ded a vapour pre.lure of 1 M. It Wal 

.uppo. that witbin tbi. te.p.rature raDle, thi •• t tiollar, 

pha •• i. tairly stable tor a lonc tlll.. A oolwm vaa 

prepared as \IIual b, Ul1n& pol)'8th11 n. &11001-400 &I a 

Itat10nar7 phal.. theD a II1xture or a100bDu and katone. 

was run over th1. column at 100°, oolumn Val then rub for 

400 hour and again tbe saae IIl1xture of alcohol. and ketOH. 



was run on tbe 001\l1li1. It wal found that both the 

cbromato,raM wre almolt ld.ntlca1, 1Ddlcat1D, that th. 

Itatlonar7 phase aWlt be t 1r1y Itabl. dv1D& t.l. tvo 

runa. rroll thi. it wal conolUd.d tbat, thla stationar, 

phaa. 1. .table at 1000 tor .xtr •• 1, loq tiM. It vas 

round that pol,.tbT1.J1. ,17c01 type or po11Mra are 

blably I.leotiy. tor aro tic h7drocarbonl.67 

1l101.pat.4 •• t.r. 
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Balol.nated .at.r bay. b •• n WI.d br Lan,.r aDd 

other •• - !hea. are tetrahalophthalat. 'It ra. Th.yare 

uaually round to be I.lectiy. tor ~ and ~a 110 •• ra, 

inc l udlll1 the X11.nea. The. atationar1 phal.. w.r. tou4 

to b atable \1p to 100° to 120°. At hlah temperature it 

a.eas that they loa. their a.leotlv. prop.rt,. 

Prom the above dlaenaslon, it 11 cl.ar tbat hilhl, 

polar and a l.otl'l' Itationary pba .1 OaD be WI.d at low 

t.ap raturel to attain the d.lir.d a.paration. Th. luab.r 

of stationary phaa.. that can be us.d at 8Od.rate t.ap.ra

tur.a, lay betv •• n 10° to 1400 or .v.n up to 180° la v.r7 

lar&e. aut oomparatly.ly polar or selecti'l' type .tatlo

nary phaa.. are r.v. Many worker. hay r eport.d th. temp.ra

tur l1altationl of statlonar1 phale •• 69,70 Such tJp' ot 

temp.ratur. dep.nd.nce data have been co.piled by pr.vious 
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worker. ~ 71 Tbe.e data, eepeclally r8lard1n1 the maxilla 

po .1ble uaable temperature tor a t7P1cal .tationar1 ph ... , 

haYe been baled on a very larle nuber or expera.nul 

evideno... Bovev.r, a llano. at the •• tablel .hOv.sthat 

as the temperature rana. loe. on incr.a.ine, the nUllber 

or Itatlonal'1 pha ••• , 10.' on deor8uinl. Thie indicate. 

that 10 practlce there are only tew stationary phase. 

whlch can be 1.1Ied in a te.perature ranae ot 2000 to 300
0 

or bl1her. 

S111cone Irea.. and Aplezone CN .. e are th mol t 

important _mbers or the'e •• rle.. Analyaie ot extre.l, 

hleh bollinl compounds l1ke tlQOro~.ter. ot caaphor1c a01d., 

hlgb molecular w.llht tatty acld ster., alcohols, amin •• , 

1 rend.red poss1bl. b1 the aI. ot 11l1con. Ir .... or 

api •• on. Ir ... e. the ... rsatl11t1 of silioone gN .. e at 

thls t •• p.rature ranc. 1. already d •• crlbed b, the 

previoUi worker •• 72 But unfortunately, both ot the •• 

stationary phaeee lack the 'polarlty' taetor. Ae a r •• ult, 
what "1.1' .eparatlona v. may I.t tro. the e statlonary 

pha ••• are ma1nly baaed on boiUnl point 4ifterence. onq. 

Rohrschnelder has stud1ed the polar1ty ot a 

number of l1quld phal.s. The values, comp11ed by hlm, 

vere r.lat1v. one.,73 belna ba •• d on the .. alu. ot 

• oX1dlpro p1onltrll. , al '100' and IqualaDe a. '0'. 
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Accord1n, to thi. .ca1., the re1atl?8 polar1t,y ot .11100ae 

011 1. tound to be '7' only. 

Bov •• er, It 11 loon r.a1ised that a .ediwa pola

rlty Itationary pha •• wlth certain tawurable ohara.teri

.tlc. 11 aNolutel1 Ileoe. ary. It .hould be falrly Ita 1e 

w1tbin a teaperature raq. of 40 to 1400 • It bealel ba •• 

&004 r •• olv1111 power. In thl1 context pelTe.ter type of 

plutlciaera were I11trod1.lOecl .. Itat10nar1 p~.e.. They 

pro •• d to b •• xc.11eDt for ana1ytlcal work. 1'h. 8O.t 

laportant beneflclal factor. of th ••••• t.r typ. pl .. 'l

cil.r. are &I followi. 

1. fha, can be uaed over a vlde rable of teap.rature. 

S. The, are v1.coUl llquldl or low .elt1nl .011dl. 

3. 'lhey can be easl1y .1Dthe.l.ed. 

4. l:be, can be II&d. fa1rly .tabl. by proper cbe.lcal 
react1oDl. 

5. The, can be blended Vith other Itatlonary pbaa •• 
wlthout anT c11tflcu1t" aDd 

6. Th., are found to be fairly • table upto 200-240«! 
It not, the, can be further purltled aDd the, can 
be mad •• tabl. at the above MDtioned t •• perat1.lN1. 

Prevloul WOrDl'1 ha •• us.d pelTelt.r .t tlonar)' 

pba.e. in .arloua way.. Theil' re.ult. are b.1D& brletl1 

41.cu •• ed. The, .tu41.4 only 1i81t.d nUllber ot po l.yel terl • 

It wa. found to be rather difficult to compare tbe relatl.e 

retent10n time data obta1Ded bT one ,roup of worker. with 



tho •• obt iD.d b, other troup.. MoNOy.r, lt at all .u.b 

type ot co.pullOn h • to be don. w1th two ob .rvatlon., 

th.n 1t i. ab'olutely nec •• lary that all the column 

varl bl •• lbould be taken lnto conlleS_ratlon. Unfortu

nate 11, luoh ob •• natlon. nN rar.17 a .. aliable In the 

11t.ratur.. Th.r.tore only a l1ll1ted analol' 1. liYen 

b.re. 

In the ,ear 1989, Lip'kJ, w.ndow. and Ooclet 

turll1lbe4 a Itrlld.llI17 re.arkable ethod ot pertora1n& 

analy ••• ot tatty acld e.ter. b, uainl .... ra1 varletle. 

or pol,..ter type pla.tlcl ••••• ?· Pr.vlo'" ob.ervations 

pre •• nted b, other worker. laY. an ld.a that Aplezone 
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or 811100n.. type ot ItationalT pha.e. are IlOt luttlo1.n.tl1 
?6.77 . 100eS tor the .eparation ot tatt, aoid •• t.rl. Many 

dltfloultl •• vere encountered when luch t7P8 ot analY.e. 

w.re carrled out. AltbDuab .o.e column. con..lltilll ot 

"llte -M6 coated vltb • Apl.aone' INa. AI a .tat1Gnal"7 

phal. lave ettlclencl •• ot nearl, 3000 plat •• , the 

•• paration ot each r.action ot the very colllOnl, ooourrlll1 

.erl •• ot C18 acld e.ter. Val not co.ple~ at aU. So_ 

.er, t1Plo&l .eparatlon' &I liDolenate troa 11l'1olAat. 

vera town4 to be •• r1 ditticult and many a tiBe. tber. 

Val con lderabl. o •• rlappiDI. Moreover vhen total a1xture. 

ot tatt, acld •• ter. were run on such typ. ot column., lt 
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vaa tound that the reteDtion tiM of e.ter. upto CIO ohain 

leDith WU ot the order of nearly 3 to " bour.. I' 1 • . 
worthwblle to DOte that alllOlt all the optiaal colldlt1ou 

nr. oho.en dur1n& th Ie anal7l ••• 

pr.lta1Dary ob •• rvation by the.... rker.14 

gay. the,. Dew concept that polTe.ter type .tationar1 

pha.e. can be uaed v.r, banetl01al11 tor .uoh type ot 

anal,.e.. Theretore, a nuaber ot veU 4e.1I .. 4 experiMDt. 

vere oarried out br the.. They •• d adipate pol,..~er. ot 

(i) neopentyl IlTool, (il) but1lene 111001, (111) diethy

lene &11001, (iv) diethylene Ilyool par ia11y ro.. linked 

with pen'a-erytbrlto1. It 11 wortbvhile DOtiDI tbat tba 

IIOl.c"lar veipt. were not the .... in all cu.. The1 

al.o use4 .,,001l1a". and .ebaoate pol,..ter. or elietb7l •• 

117001. In thil cue allo tt. .,leoular vellht. were 

ra1rl1 d1tterent. For 00.par110n they Wle 'Ap1 •• one' 

o luan a. a reterenoe. 

pl •• oDe ooluan Val run at a t •• ,.rature ot 1 o 

tor the .eparat1on ot a lIutur. ot .,110 and diu.atura'-d 

aold e.t er. ot Ca to C18 aolel.. 7h1J ool.n turn1abe 

nearly 4000 plate.. Bovev.r, 1t ~ tound dittioult to 

leparate 11no'eate and oat.. 'fa. u.se ot loDler 001 

d1d not help auoh 1n thil re pect~ 



hen a oolu.n ot .ebaoate polye.ter ot dieth11eae 

,lyo01 Vd .. ed. 'd04°. On this colwul. it "d toUDd 

that retention tiM. wen lelser vhen ollpared to 'Apie.ne' 

coll.1llll'. Moree •• r it vu tound tbat tbe lIDIaturated aoid 

elter8 are retarded and oame out troa tbe colu.n atter 

the oorrlipond1Dl .a'urated e.terl. Here 11Aoleate and 

linolenate eltel" vere .eparated coapletel,.. But .tearate 

aDd oleate e.terl were not re.o1.ed. 

ror turther .tudie., another polJe.ter .y.ntbe.i,e4 

tro. Ileopelltyl IlJrool and adipic acid V&I .ub3ected tor 

turt r exa.1aation at 19ff. Bu' thi •• tationary ph e 

allo failed to separate tbe satur ted aDd tbe .oDD

.n.aturated elter a1xture. 

I'roa tba.e obserYationJ, it V&I telt by the.e 

worker. that more polar tationar, ph .. e. uy .eparate 

.uoh type ot m1xture •• 

Theretore t a polTe.ter ot adipic aoid and 

butyle. 111001 V&I ued and tortunatel7' 'OM separation 

ot .tearate tro. oleate Val noted. r1lli1arlr when 

adipate pelre.ter ot d1ethrlene Ilyo01 Val used, tbe 

.eparat1on ot lIIportant .,no-, 4i-, and. trl- UDIIaturate4 

C18 acld e tel'l tro • • tearate vu found to be ooapl te. 



Wh.n the .... po~lter Val oro.. l1Dked vitb p.ftta

erythrltol, 1t Val toad tbat lt could .ul11 re.ol" 

the C18 ao14 •• ter a1xture ooapl.t.17. 

1ft the ,.ar 1 1 t Lips ki aDd Lando". pr •••• ted 

a d.talled .tUdT of the .terold. v1th OLe 'eObD1ctQl.'78 
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'fhe, used .ner 1 yar1 tl •• of tatlonaJ7 phase., d1tferiDI 

w1del, 111 polarlt, and cbealoal ooapo.1tion. III order to 

haYe a olear plotur. of the etteot ot the nature of tbe 

.tatioJl&!7 plaue on the d.,re. ot r •• ol\1.tlol1, tile, had 

~ •• n a D __ r or 010 •• 1, 1".1 ted .t.roid ... ItaDdard 

.aapl ••• 

I" .aeral oo.pari •• n, be.. rkar. us.d a 

yarl.t, of polar and DODpolar .tatlonar, pbaa • as follo ... 

(1) pol,~at.n., (2) bl.-(x-tolrl-p.to1Jl) .tb r, (3) ~o. -
BB-50.1OO0 •• - a pol,alkTl •• 11,001. A .taa4ar. a1xtar. 

of It.J.I01d. vu analp •• on all tb. tbree .tatiDJa&r1 phu ••• 

Tbe p.rtoJIIUDo. of the DO.polar .tatlollar,. pbaa •• , Val 

to •• ~ be 1aterlor to tbo •• o'bHrye4 011 polar l1quid •• 

TM po11alkJ1ene Ilycol lay. lOaevhat bett.r eparatlon. 

Hovn.r, lan. prepar.d wlth tbl .. ter1al vel". not 

.t bl tor a 10111 t1M. But when po11e.ter t,P8 .tatlo

nary ph ..... v.re •• 4, .. xtr'_l1 lood •• paratlon Val 

r.ndered pO.llbl.. PolT •• ter. ,..d were a_peat,l •• I1Dat., 
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adipat. aDd I.baoate. Allot tbe la.e fairl1 rapid aDd 

lood .eparation. The retell'ion t1ad "'re al.o ll)V whioh 

1''' ulte4 in lbarp pe ita tor tbe IOrnlpo 1q Milt •• 

____ I' ot theoretioal p tea per too 

b. 

WIleD C21 It.roidl aN analJae4 011 the a 

_nt1o_4 OOlWIIUI, 1t ".. toWld that b. '.paratioll Val 

qulte .atlataotor1. A ooap1ete •• paratloll ot •• aro14al 

_._., pnllWlOloll8, P" ..... -8-10-41o_ aDd allopnp8ll •• 

• 10-41ou w .. obta1lled 1D about lOn IIlmtte. oDl,. 81a11a1'lT 

lt w .. toUild tbat a .atllt 1;017 '.parat1on ot CI7.te 1da 

oan a1.0 be oJRa1Ded by the po1Je.tar '"a l'atSollar, pbal ••• 

'lb. aM.. ..lltlollad dl.ou.loll baa olaarl1 polated 

out that' po1J"e1 tel' , t7P. ''''Itr te. aN .81', I1I1tala1 tor 

the 8Il~1,..a ot eo.plioate lI1xture. • 80M pN.lou 

_rare bu. already \II d luoh tJ'P8 ot lu.trate. tor • 

• aparation ot terpenold.. 'Ihe, ob •• ned tbat til .a .tatlo

nar, pha... re tar bettar thaD tha cOIlY8Dtlonal atatio &1'7 

ph ..... 

Bove"r, llteratura lurYa, 1Jldloated that a 

.,.teaatic pproach w" Dec ••• ar, to appraoiate tbe 

pertol'llAllo. of • po 17e.t.r' tJ'P8 .tatloll&17 ph..... A 

tboroUCh iIw •• tl,atlon ot .ueb tJPe ot ."b.tratel baa 

• 



therefore been carried out and the results p,.s.nted 

in three difterent part. ot th1s tbl.l •• 

Sinoe our interest specially oonceraed the 

.ss.ntial oil. and t.rpenoid., tbe work carried out 

10 tar, relareline their anal, ••• and 8stillatien \l8iDa 

gal chroaato,raphy 1. bema bri.fly dl.oua.eel h.re. 

~LC teohnlque as applied to the 
'tu41 ot •••• ptial oill 

'airly lara. nWlber ot worker. ha'Y. util1s.d 

th1. teohniqu. tor the study ot e •• ential oila. So_ 

ot the important re.ults vh1ch point out the speciality 

or thi' , tecbnique are di.cu.sed belove 

H.artwood conatituent. were .tudied by Jarl 

Runebera.79 The neutral oil vaa initially tractionated 

uaiDl su1table 'YacuWD, and the ~actioftl ha'Yinl bo1lal 

ranae ot the •• squiterpen1c h7drocarbon' were .cr.ea.d 

on GLe column. A 1-'18 Arion Chramatolraph vu used and 
• the stationary phase vas a a1xture ot 2,4-d1nitropbeD7l. 

~ 
a-naphthyl .ther (l~) and diban&yl p.idine (O.7~)t 

" impregnated on 8110cel Cas tirebrick. Infrared and las 

chromatolraph10 analyses .howed the pre.ence ot ~.cedrenet 

th~op.ene and cuparene. 
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Anal,I11 of lemon 011 wal carr1ed out by R.A. 
. 80 

Bernhard. The early atte.pts were not ao luccelsl'ul. 

for example ,only r1ve d1st1nct peaks were obtained w1th 

the 014 OLe technique. SubsequentlY, the lame authorS1 

used LAC-4-R777 and LAC-2-R446 as stat10nary phasel in 

conJunction with a .ensitive detector and as many as 

t.enty two peaks were recorded. It wal also tound that 

there were ten amall p.eaka n.ar the start ot the chromato

aram. !bese minor const1tuents escaped detect10n by the 

old analytical •• thods. At the same tIm., it 1s 1ntereat1na / 

to note that th. total analysis waa over witbin on17 40 to 

fiO IImut ••• 

The technique ot 'prolramm d t.mperature' GLe 

i. beiDl used extenaiv.ly now-a-days. The neutral leat 

oil ot the crecping ~unipers trom Prairie. was studied 

b1 CoucbJIan and Rudloft. 8a By using the l1Jaear prolrallUl8d 

te.perature technique, they were able to tind out as man1 

as 42 components, a tew could not be properly identif1ed. 

Duplicate runs ot the sample ot the 011, rendered possible 

the percent ... data determination ot almost all the COIlPO

nants. Amonlst the 42 components, It 1s worthwhile to note 

that the percentage compoait10n ot aome ot the components 

was very low. For example,linalool and cltronellol were 

pre.ent to the ,extent ot O.~ only, while camphene and 

,-p~llandreD8 were pre.ent to the extent ot O.~. 



Sial1arly, t~ che.leal composition ot the 

volatile 011 ot the leaves ot Savin ~unlper Val studied 
83 

b, the s .. e author. Once alain a prolr .... d tempera-
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ture Gte te.hnlque Wd used. 'lhe preseDoe ot as unr .. 

37 components vas recorded. Many se.qult8rpenio ox"e

nated coapound. were toUDd to OCOlD' in trace.. Suoh tne 

ot trace analy.is can be rendered po.slble by GLe teahni

q\le only. Previous workers, w110 studied the same 011, 

could detect and isolate oAlJ tho.e coapoD nt. which were 

PI' • nt in lar,e proportion. 

'D1pentene' .Pples were caretully analysed by 

Ha laa and Jett •• 64 'lhey could identity 8 to 10 coapo

nents in tho.. luples. 

The old _thod. ot •• t1Dlatlon of IIOnoterpen10 

alcohol. vere !nvestllated by Holne.s. 84. Be inftst1-

gated the aethod ot deter.inat1on of a1t:ronel101 111 

adaixture vith ,eraniol. First, the oonventional ·MUlo •. 

ot hot t01'1l71at1on vas .. ed on the .swap'lon tbat boil1n1 

anh1drous toraic acid converts citronellol to 1ts tor.ate 

and larmiol to hrdrocarbons. It was supposed that the 

.ster value ot the for.flated material could be used to 

deter.1ne the exact percent .. e ot citronellol in the 

pre ence ot .eraniol. ctually, 1t vas proved by the 



GLe anal,.e. ot the reaction produot. that .e~eral 

by-product. are formed. the percent",e ot the.. by

produot. depend. upon the experiment 1 condltlons. 

33 

ThUi it waa proved that fro. cltro~ellol .ome glycol 

ditormate i. always produoed and thi. cause. hiah re.ult. 

at hlgh concentration ot aold. With .eraniol, hJdrooar

bons ar detinitel, torMd, but .1au1taneowa17 so.e other 

reaotion produots are alao obtained, .ome ot which have 

an e.ter value. The hot t0l'll11at1on thus alvays .hon 

hUber apparent content ot oitronellol than aotually 

pre .ent in the II1xt ure • 

Now- a -da,s char cteriaation ot elsential oil. 

as such, is ott.n beiDa carried out by GLe analyse.. As 

a .atter at taot the co_po.ition ot an essentlal oil 1. 

influenced by se.eral raotor., .uch a. the aenetlc orilin 

ot the plant from which it is extracted, and the proce.s 

which is tollowed tor the extraction. 

In order to trace out tbe leolraphioal orilin 

of a typioal essential 011 ... ple, BIlith and Levi have 

used GLe techn1Q.ue. 86 They have exaaiDed two varietie. 

ot peppermint oil. Th ••• are Hf.mb.l piMrita and MlRtha 

ary.nlis. InitiallT th.y tound the peroentage co_po.i

tion ot the .everal components wbicb are present in the.e 
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two .arlet1e. ot 0111. 1'ro8 th1. data, tbe ratio. ot 

the oonstltu.at. were calculated. the ratl0 ot per.en-

t .. e 008po.l tlon ot liaoaenel c1Deol vu ".r., ueru1 

and intol'llat1". Value. rUll1n& tre. 0.2 to 0.7 were 

eharaoterl.tl0 tor MIntha pinrita Yarlet1, and .al • 

,r.ater tban a were charaoterl.tl0 tor Mentha an'A.i. 0111. 

ObYiousl, one .ar1et., OaD be e .. lly differentlated trOll 

the other. In thl. wa, tbe, hay. hewn tha t the ratio. 

Qt .uch tJpe ot .u1tablr obo.en con t1t118n. lve a .ery 

• luab1e ldea about tbe orilln and varlet, of tbe· 011. 

The, haye allo de.orlbed the ezperiaental prooedure tor 

the 4etection of common adulterent. in the.e two 011 •• 

The.e obl.natlona lll_trate the uti11t, ot 

the GLe t.obD1que tor the atlld7 or •• sent1al 0111. Sino. 

the Rational Cbe.leal Laboratory hal be.D one of tt. 

lead1n& centre. of r search on elsentlal 0111 ln Iad1., 

w vere loterelted 1n cte"elop1n& statlon r, pbu.I, vb10h 

vill be helpful 1n charaoterll11Jl& and .t!aatiDl the 

coft.tlt1l8at. pre ent in the lara. nUllber of •••• ntla1 0111 
1\ 

ex .. loed by u.. In thll coatext, ve b'Ye .,.te.atlo81.11 

'1I1the.1 •• 4 a .er1e. ot polyester. anel .tud1ed the. 1ft 

deta111 tor their .01vent oapabll1t1e. 1n GLe colWlJll 

tor the .eparatlon ot terpenold. and relat.d product •• 



1. 

2. 

3. 

•• 
6. 

6. 

7. 

8. 

9. 

10. 

11. 

1a. 

1 •• 

1e. 
16. 

17. 

3 
.... 
~J 

RsrBRBKCIS - - - -- -----
BUDle, r. r . 'arbenobeale,.J (18t50 ) 
( ... alao 'i»ract1oal Cbroutolraphlo TeobnlQ.ue. t 

ed. Gordon and latoe, p. I (1.4). 

f.att M., Ber.deut.botan.o. •• , oU, 3H(1V06). 

Kuhn R., and .Lederer. E. =' laturv1 •• , li, 306 (1931). 

Mut1D .l .~~l anel 87D1e R. L.M." Bloohe •• I., 
.II, 1388 (1Ml.). 

T1.e11u A!.t_ Ark1y leal Mineral Geol., .w, 22 (1)>10). 

Cl.ae.IO~ 8. Arldy 111 M1ne.ral Cleo 1. , ",1 (1141). 

J_. .T. aDd Martin A.J .P., Bloehn. J. 
.al, 7 (1982). 

Bohe_n J. and Purnell .H., 
Gu CbroaatolraphT (ed. D.B. De.t,), p.20(1988). 

cott R.P.W., Bature, 111, 782 (1Q13). 

Jow T. Gal Chroaatoaraaph1 (ed. Coat., Ioebela 
anel " .. erlOn), p. 31 (11!!). 

Dent V.l. and Pretorlu. v., Ana1.Chea., Jg,aae(19.). 

Or_roA B.C. and oott R.P.W., l.Ch:ro.ato,., 
.I, 16 (1969). 

So __ n l.oJ Lallier S.H. t Perrett R.H. and Purnell J •• 
1.Chea.Soc., 8444 (1910). 

Horlllte1n I. and Crove P •• , Anal ehe •• , .i.I,31O(1 1) 

Saba I.C. and G1eldiDl. J .C., Anal.Che •• , jl,I3O(1886). 

Baker W.J., Lee •• H. and Wall R.r. 
Gal Cbl'o.&~cr&ph7 (ed. N •• be1., Wall and Brenner) 
p. 21 (1 1). 

lC1rkl.&lld J.J., Ga. ChroaatolraphY(e4. L. 'ovler) 
p. 77 (1963). 



18. Kirkland ;S ;S., Anal.Chell., J1., 1458 (1955). 

19. Martln .J.P., Gaa Chl'oll&tolJ" phJ (e4. 1>.B.:oe.ty), 
p. a (19B1). 

20. Go 1., J M.tT .B., Ga. Chro.atolJ"aphY . (e4. Coat., 
•• ebe~ and Faaeraon), p. 1 (19ee). 

21. Averill W. t 'Progre.a in induatrial , .. 
cbroaatolrapbJ' <ed. Ber.an • Sa,.auki), p.219(1981). 

22. PurneU J .H., Mature, lit, 8009 (19159). 

23. PurDell J .H., ;S .Ch_.Soc., la68(1980). 

ae. 

96. 

~. 

aBe 

29. 

30. 

31. 

32. 

33. 

34. 

36. 

36. 

Xie .lbach R., Anal.Che •• , £a, 174SHl9S0). 

DaTU A.J. and JohnaoD J .1.. t Ou Cbro.atolraph1, 
(e4. D.B. Deat1), p. 186 (1Ye7). 

relton B.R. and Buchler .A., Anal.Chu., 
JQ, 11la (1988). 

Martin A.J.P. and Jaae. A.T. B1oebell. J., g,138(19M). 

McWl111all I.G. and Dewar R.A. , • ture, .w,760(191!8). 

D1abat M., Porter P.E. and StfO •• r.H., 
An l.Chll.,,B, ago (1956). 

YOWli I.G., 'Gal ChroaatolJ"aph7' (ed. loebela, 
W 11 anel ~Dner) p. 75 (1961). 

Dor.e1 J.A., Hunt R.B. and O'leal M.J., 
AIlal.Chell., ,a§, 811 (1983). 

Mcfadden W.H. and Terant.hi R., latUN, .m,aae(l 3). 

'l.ran1ahi R., Buttery R.G. "fa44.n W.H. 1 _ Mon T.R. 
and W .... raan ;S., Anal.Chea., a, It508(lw4). 

RlIbaI. R., Wl.tora S. and waller G.R., 
Anal.Che •• , Zl, 438 (1965). 

De.at.l', J • .1., Tan, Zuiderv., F .J., and Klln_nbarl A., 
CIl ••• IDa.SCi., .I, 271 (19t6). 

Martin .J .P. and 81D1e R.L.M., Bloch ••• J., 
.H, 13lS8 (1 N1) • 



31. 

38. 

89. 

41. 

48. 

43. 

46. 

47. 

JODe. W. L., Anal.Che •• , a, 89 (1.1). 

n. •• lbach R., Anal.CIl •• , a, 23 (1 1). 

GldcU .... J .C., Anal.C.a., .H, .1 (1 1). 

olar. 8.D. aDd Chlu 1 • .IADal.Cbea., .at,SIC(l.I'. 

10.1' •• 7. G. V .J.T • Cbroa.tol. , lI,80 (1a6 ). 

Oerbard cboalnarl, I.Chro""'I., "H,1B7(11l4). 

leer hu1a R.K., Dl~a'r. G. t pplar 1.0. and 
Reoourt I.B., Ann. .Y. Aoad. 01., lJ,818(198 ). 

L1,.~ S.R. t LandoVlle R •• and LoYelook, 1.1. 
Anal.Chell., .a., 862 (1989). 

Yanden HeU'Yel W.I .A., Svn1e1 C.C. and rDiaI I.C. 
Bto he •• BlopbJ.Re •• aroh Co 11111, J, 33(1110). 

r-.. 
Tan den lIeu.el W • .T .A. and iom1n& • c. 
Bioohea.Bloph7.Re.el.1' h Co aD.,), a (1 0). 

Zoue17 c.! Marco C. and ry J:. t Anal.Cn ••• , 
M, 1414 ( 981). 

3, 

48. Zlatki •• and Oro J.r., Anal.Chem., Jg,11.(1 ). 

48. H.W. and Charla. V.G., 4DA1. hea., JI,3U(1 I). 

u. ... bell R.lt. and rorre.ter .a. t J. 1'1.Ch ., 
(19&1) • 

eo. 

11. ul •• I.L., Anal.Chem., a, IBU ). 

SI. 

88. 

M. 

86. 

ae. 

C •• aDGva J. and Core, I.J., eh ." Il'1d., 186&(1 1). 

I. Qll-Av, Berl1D& J. and halla'ai I., 
I .Chro_ to •• , 1, B> (1 18). 

8 •• 11111 J., Sbabta1 J. and • G1l- Y., 
J.O -'ol.,,§, 319(1911). 

Bedlla. M.I. and Bua.el D •• , Can.l.Cbe. ",,127 (1918). 

lteuJ..1I&DI A.I.H • .I_ltvante. • and Zaal P., 
Anal.Chill. a,..w, 387(1985). 



tn. 

88. 

ss. 

eo. 

61. 

62. 

63. 

64. 

66. 

87. 

68. 

69. 

.r .. 1 A.f. and Martin A.I .P., .r .Appl.ehe •• , 
I, 108 (115). 

Su111TaD L.J!oJ. Lot. J .R. and W11l1Dlbu C.B., 
An l.Cblm., .lSh" (1988). 

Porter P.B., Deal C •• and 8~ •• r.B., 
J .AII.Chem.Soc., ,71, gi9g (19M). 

Pollard r.H. and Hardy C.l. • Oal Chromatograph,', 
(.4. D.R.Delty), p. U!(1987).· 

3R 

Zub,k W.J. and Cormer • Z., An&l.Chn., .a, 911 (1960). 

J .... A. T. and Marta A.l. P. , Bloohe • I., .8,144 
( tl5). 

Mart1re :1.1., 'Gal Cbro.atolrapby' (ed. L. fowler), 
p. 3 (1 3). 

Halla. J. and lettl A.R., ADalTat., .I2,el8(l 2). 

Lukel V. I ~ .. r. R. and Berout Y., J.Cbroaatol., 
.I, 303 ( iSO). 

L1berty • anc1 Car~n1 G.P.1. 'Gal Chroutolrapb,' , 
(e4. D.K. De.t,), p. 321 (lv88). 

Adlar4 I.R. l Gas Cbroaatolrapb" (ed. D.R.De.t,), 
p. 18 (1987). 

t..ancer 8.H., Zahn C. and Pen~uoplol Q., 
Chem. & Ind. 1148(19~). 

Q.l'\d 
olre S.D!.,luvet R.S., Gal L1,U14 Cbroaatolrapby, 

p. 111 (1988). 

70. L1ttlewood A. B. 'Gal Cbroaatolraph1', p. 81(1912). 

71. 

72. 

73. 

a.rrard w., KavD S.J. and Moon.y I.r., 
Gal Cbro .. ~Olraphy (.4. SObtt B.P.W.) p.198(1951). 

Calon J. and M1llar W. '1:., J. Orl.Cbe ., .It, 1814 (18S9) • 

Bohrlobne1cler L. ~.anal.Cb ... , l2Q, ~. (1869). 

L1plkr 8.R.,LandoVDa R.A. and Qod.t M.R., 
B1ocb •••• t. B1opbJa. ota, Jl, 338 (19S8). 



78. BMrth1u R.K" Dl~atra Q., Keppler J .0. and 
Reoourt J .B., AIm. • Y. a4.801., 1.1,816 (19159). 

76. Be r'hlUi R.lt. and ppl.er I.G., atur., lZi, 
731 (1967). 

77. 

78. 

80. 

81. 

S8. 

83. 

86. 

S.erth1l18 R.~. and ReoOurt J .B. , atur., 
, 3'12 (1960). 

L1,a" 8.R. and Landown. R. ., Anal.Chem., 
.H, 818 (1961). 

R .. berl J. Acta.Cbe.. and., li, 187(1 0). 

Benbard R.A., Food a..earch, ~t 13(12 ). 

rnhar4 R •• , J .Chromato,., J, 471(1910). 

COQlb-an r .M. and RUdloft 15 . Von, 
Can.J .Chem., . .ti. 1017 (191!). 

Rudloff I. von-
can. J .Cbea. t il, 287t (1963). 

HolDe •• D., Analyst.,.H, a31 (1861). 

Sm1th D.N. and Levi L.t I.Alr.l'ood Che ., 
.i, sao (1961). . 





IUIMARI 

III rueDt tear., t.u 11Clll 4 ebJroutol1'a 

teobnlq.' baa n v14e11 .ed tor the e ._t1&1 011 •• 

. Pe1,-. ... ", tbe -.41 po4rlt, .ubltrat.'t are .. at 

.u table tor tyPe of &11 171... Preys. • 

• led a _ po ~.ter as I trat.. 1D GLe • 

Tborouab .t ot tbe.e o.e"atlo ... of ,NYU vo r't 

laye U oa1F a Itroad ld.a altollt the _ttan aad '01 •• 

oap bill t ot t po1Je.ter tne' .tatlollar, pbaa •• 

'lbeNtore .,.te.ti .tucl~ ot 'pol,.. , 
.tatlonar, pbale., vu tauJl up bJ' UI. Pol,J'e'" 

d1tter_' eli boz;r110 acld., HOOC.(CBa)a-COOB, 

Doa .. 1oDlo a ld, (n-l), to besa4.eau-l,16-dll!'11-lI~

acld, "n IJIlt.llIed and .tu41.d .. .a.trate. 

oolwm. Die_18ne ,11001 Val .eel aI tbe .110011 tna
Ilt tor all tbe pol.7e.ter.. SeYeral terpea10 aad at." 

1I01l-_rpenio ooapo1lJld. vere bo .. B aI .taadarc! • ..,1e •• 

40 

11 the 001-.. Yariallle par_ten wer. aa1Ilta1lle. 

cOlllt t,'o that a iNot 00 pari.OIl ot reteBtlen t1M 

dat Val rea red po.slb1e. 

'lba, it baa beell foUlld tbat 1t 11 tbe 
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'I'OUP', pr ••• Dt 1D tbe ao1410 OOIlJ)ODeDt ot tbe po1".t.r, 

and it t{ -- tbe reteDtloB t1M on another po1,..t.r 

oonta1Din, I rt _th71ene Inap', tbeD ,,- !lao (1) , x-, 
where' c' 11 a ._tallt tor a partl.ular oo.polDl4 at a 

partlcular ' •• perature and 18 the 1DdlYlcSu1 eoatrl 'ioll 

ot a 111111. _thy18D. ,roUp. fb1. relatlonsblp ••••• to be 

an iDtep' 1 baraot.rl.tlo ot tbe D._r ot .. til,le_ IrollP •• 

bet"e.n tbe '- oarboq11c ,roup. aDd 1. yal1c1 tor .D.polar 

terpenlc aD4 otber bJdrooarbon.. tIM •• o •• "at1oDl baY • 

•• Il •• d tor the .eparatlon ot .,not.rpea1o oX7pnat" 

eo.po11Dd. aDd ••• q.lterpea1o h,dJ'ooarbou. .,.ral 1'."0. 
tor the 4.y1atlonl fro. thll 11nearlt, r.latlouhlp ... 

allo dilloul.el. It I .... that tbe lolll cha1D 410&1' .,110 

&014-41.'b71.De Il.yool po1J'elter vov.14 be .er, a.hl 111 

'capl1lar7 oo1a.na' • 

• n, the Itu4, ot pol.7elt.rl, " ... xt.nded oy.r 

a wlde raq. ot t •• peratur.. The ratio ot h •• pe.UI. 

r.tentioll Y01.... 011 two clltt.r.Dt pol,e.ter. tor a tJploa1 

hJdrooart.on 18 _ar17 .qual to tbe IDIIIMr ot _'",18M lroupa 

or the .. ld10 trapeDt ot tbe po~.t.r. 

It hal been allo rO\8ld that tbe 80180wr ".1Iht . 
Pla18 ale. 1IIportant part tball iIle n __ r ot _tbTle-

Il'Oapi pr.l.nt 1D tbe acldl0 rrae.ent ot the po1"lt.r. 



When th. rete ion tiM vas dl • .tcled b, tbl aatual 

w.1&ht ot .tatloDal7 phd .... 4 and 'bea ., tbe 

Duller ot _thFleae ,roup., whioh a.,. be 0 14 .... 

.. CIODVl ion per Ira per _ h,1eae 1ft , be 

.a1... ve". _ar11 GOut .. ,. 
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Ia "hSa ohapt.r t we &1'. 4 ••• rllt1lll 110.. ot t_ 
. 

n.ult. ot 0\&1' .,.teaatl0 exaa1laatloD ot po1Je.terl .. 

• "_'1oDar, phd." 111 ,&I 11,1114 .ohrou-.araPb7. 

Gep.n1 um .. . 
• A. tu1 lune, of the pN.1ouIlJ p1lb11l • 

llter_ture, laft ua a broad 148a abo the balca1 

coapo.ltloll ot a tnloal po17e •• r and 1t • • tt. t. a. 

a .U 'ra'., on '.parat1D& capaolt,. Blat 1" v DO' 
po.IS. 1e to ...... tli •• xao' D& an aD re 1.1Da WI' 
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ot the P017e' er tlPf1 I tat!onar,. p~.I. ~ utt! .1tle' 

wb1ch v." ellOOua\ered in I.b tJ'Pe ot .,.,ara'l .... 1-.

tloll are •• 1'1' o.1oua. 

In orel.r to ~\l4I. tbe exa t 101. * oapa'111 , 

or a 'nloa1 or 1 ooapoUDd, tbe 0'.1' 1 yar1a"~ 

par 'erl _ t be .pt 00 tan". !baD oll11 tbe e •• t 

role p1qad ItT the at.'iollar, phale GaD be •• aluate4. 

It Nth tb. taotlona, col ,ar_terl, &I w.11 &I, t 

tationa', phale an obua.d 11Inal'aaeoulT, 'Mil S., 

be 00.1 lttl l' to 3 wiI. AI to what 1 .. &111 the 

relpoulble taotor tor tbe t1nal lepar t101l p ___ DOa. 

It Val theretore dec1ded tbat the oola.n par ... tel'l ~ 

be kept OODa tallt and the .t_tloDar1 ph... '- hUlle •• 



fbi apparatQl vh1. we had at our 41apoaal VU 

a 'Grltt1D and Oeor,e MDI Apparatu'. III t 

or1a1nal appara,qa, the flov a,at. ot the ur1er , .. 

1. rua II,. iaI a a,.e41ya .ao,,_ p.,. 1D1et &ad 

the O\ltlet ,na.ure CaD M Voll.4 tty _ .. die ~ n • 

• uppl1.d. 'tb. end ot . tbe flov patb, tbeN 18 a' • 

tbat OM 1M .1oae. &lid 0,... Vi th & a op k. ..,le 
in 

.apoun. Oil Ddenaml beN, rea.lt1D& t'- De aal., 
1\ 

I ... a oo-.on dlttloult, tbat .. edl. .a1 ••• 

use4 to ,., 01re4 up and reqUired he ftt t.aIl1q. 

It v .. allo t01lD4 4Utl \l1' '0 ad~u' the e t iDle' and 

oatt.' pr.a ure ratioa to let the require. tlov rate. 

e'1M. Ule prea.ve drop. 1'0" tbe 1 ""'0 
bllb, that ... Il w1 th apparentlT ett101. t ool-.a, 

.atllt .. 'or, .eparatioDi eoud not _ ette.'ed. 

A tev ohaDle. vere th.reton .... ill ,_ flow 

path a,a'e. ot the oarr1.r ,AI. fhe iDle prea. e_. 

_ .1' vaa re .e4 and 1D tvn a .1.p1e U aped II&DDMter 

Val CODll •• te by atrolll l'1lb I' tuba... !bua 1t v .. 

poa 1ble '0 .eord 'Ita iDlet preaave ot tbe arr1.. '&I. 
fll. n4eaa1D& trap, at ,be tlow path va. allO re .ed 

aIl4 th eIld ot the outlet OOJUle ted '0 a loap bubble tlov. 



_t.r. The YUO pUllp v .. di.oarcled. 

'the I' Jaber oap had .. be fitted tllhtlT , 

P'ltt1Da .t1l1'41 oopper vu. v1ntU.aa.. With th18 tlow 

path .,.t •• , ~ oarrier I" tlov rat. CaD be oh8lll" 

fro. ",.ry loY ",al • to a. blah u 10 Utr •• ,. bour • . 
WheDe",.r lt V&8 ... ,.ot.4 that a t"leal • ..,le . 

collta1ll.4 blp boll1b1 ooapolleDtl, the anal,.i. oo1l1d be 

OOIlYeDl.DtlT p.rforMd b1 Wl1Il& hllh- flov ra\e.. It 

vu alao po.liblJt to •• hrdroaeD &I tbe carrier au. 

Bove .. r, lt i. tnt.r •• t1n& to a.n'ioft th. data 

colleoted on ,,_ I .. e po1llt b, oth.r VDrur.. It ... .. 

that the d.te tor .en.ltl",1t7 ~cr.u ... at law pr ....... . 

LooD a4 Brandt perforM4 •• ",.ral .xp.rSaeDt. ad to1lll4 

that DO d.orea.. 111 1n~.otion teaperature can " lalll •• 

tbrolllh lover1Jll the 1I11.t pre •• ve. l Hove",er; 1t hal 

.. n pomt.d out that tbe rate of .olute (.allp1e "'apeur) . 

.,"' •• Dt 11 4.p.o4.nt onl, upon the ",.loo1t, of the 

oarri.r 1&1 and lu.a t •• perature. '11&ht d.or .... 1ft 

tbe .ttlel.no, oan be predlot.d beoaue ot 11101' ..... IU 

pbu. dlrtuloD. 

In the 0 • ot our work, we have fOUDd tbat a 

pr •• lurl.ed Ipte. 11 extre.17 oODY.DieDt. Theretor., 

tbe ._ .,.t.m hal be.n .e4 thrOqboat thi. work. 
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• 

rile 41.&I'bog118 .. lel. and tbe ,1,001 
• • 

lD tIa1I PaI't, •• are 4 ••• r1111n& U1e "n1'. ot 

.Ya1 'Ion of a lu,. IU.bel' of polJ'e. 1" whiGh v.n 

'JIltbe.l... II, ~. 'lh. I~ 1 part 1D all tbe 0 .... 

4(j 

... dietb1 111801 (Cia ..()'-cBa4=BI).!ba a 14. we" 
OB OR 

1 .... 1.ar.ql1 ••• 14" 

BOOC. (CBg) • ..cOOI, oarr,tnc Yar,1nI" bel' t _tla,1e 
• II'OUP', tl'Oa .. 1oDlc ao14, 1Ja whioh .. -1, to .... • 

1,le-41oarlaoq11o acld wh.re .. - 11. _ ot the.e &814., 

part 1 lar11 tbo.. haY1q ],art. .._r ot _tbTl.... .roap't

ar. oo.,.ratl.e11 rare oh •• leal. which are DO' e .. 1tT 

&ya11&bl. to MI11. In our oa •• , bovewr, w. veN Y.r, 

, fOl't_t.. W. bael in th1. labor.torr a 10"1 .tlUuliq 

pro~.ct tor tbe 'lIlth •• l. ot .. oroo,ell0 a k ooapoUDd. 

tor whleh loaa bain l, __ 410ar SlUe aold1 are tM '.,1 

raw "'.1'1&18. flle.e aolds _re tlleretore ayaUala1. vlth 

.. in lara. qUADt1t! •• whioh rencI.r.d tbe pre •• Dt 1aY •• tl-

I' D.", tor u • 



BXPlllI I .A. L 

(I) lIMa dloarbopl1o ao14. 

(1) Ma1OJl10 aoldl JIOOC.(CBa)-COOB. 

It vu :ya11ab1. troa tbe la~ra 'ry. ok. It. 

purl, AI obe 

It vu a.a1lab1e tna tbe laboratory .took. It. 

p.l', vaa 'e.te. by Hltlq poiDt tend.aatioll, 

lI.p. 184-11'. Ute 18". 

(3) RlUar" MiA' 8OOC. (CIIa> -COO • 
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It Val prepare. by the ondatloD ot oyolopellhDoae. 

VbeD It. 41eth)'1 .ater VAl te.te4 by OLe &D&1,.1I, l' 

.bowel the pft. DOe ot a .eooD4 oo.pollell' _ tbe estell' of 

•• Mo.t pro'bab17 1t vu diethJl .uoc1Da\e "hioh 1. IIDova 

to be fonae.. Bow .. r, ,be acld VU .e4 U.lI , . 

a.p. _,,0. 11t. 0. 

(.) '4111.. Mi41 BOOC·(CIIe> .. -eOOB. 

It Val a.allabl. froa tbe la.r torr .took. It. 

purity vu t •• te. by .. lt1n, pOlat 4etera1JlatIoD, 

a.p. 110°, 11t. 1 0. 



(6) MIlaS, I'W- BOOC.(CHa)1-COOH. 

It v Bailable tzroa t_ lalloratorT "ook. It. 

purl', val eke4 b, •• 1tlDl potat det ra1batlon, 

a.p. 106-10e0, 11". lcnO. 

( ) ItMgi, M1" OOC.(CBa) ..coOK 

I va. aY 11& 1. fIoa ,be lallora"'I7' k. It. 

pu1t, Val \ .\.4 1 \1q polll' de.. lon, 

a.p. I 11 • 1d. 

(1) 1lp4e'M' upi. yu 

It Val ayallable troa ,be 1& ra r'1'\o k. It. 

purl', Val te.M. . .ltial ,oSAt •• ,.ndIaa 1 , 

.p. 101-1100, lit. 110°. 

1OOC-(CBa)11.aoOB. 

It Val Iptbe.l... b1 tbe to11ov1a& , • 

IthJl er a. Val oxidi ••• in u. ,. .ol,,'So 1 DIDO". 
lbe pera"," .11&1 _1ntalD.. lov.. d.INe. the 

pro t vas worked liP II.. 1. !he lov bo111D1 tr 10 

va. eliltilled out. the reaa1a1Dl r •• i4. Val halt ...... 

of .aI.,l1 .. 1. It v .. tuther ••• rifle. to 4le.ter, 

vblab Val 1. ill.. lIIlder • WUI and t1llallJ.a aule •• 

ar ... ,ll .. 14 Val ,t_iMd in pare • tate aner two 

",.talUa. ionstna alaoM1, a.p. 110-1 I lit. 11ao. 
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l' vu ayailabl. tro. ,_ laborator, .'took. 

It Val or,8tallla.d three t1ae. tOI' pvUloa'ioll, 

.p. lla-lao, 11t. ll ... U'. 

(10) ."re4"".1'lf6i!til:fre&o,~4 
It Val aya1la~l' tlO. ,be labora hJ7 .h k, 

a.p. 111-

(11) p,I1j""'M_l.lld!~H:r,:!9~ 

I Val obta1ned tro. the 1& ratio!', .took. It 

... olT.'a1111.4 three t1M. and \ben .... , 

a.p. 111-1 ,11'. llSO. 

( )~~ .. ~~~~~~~ 
h1l &old vu olakllled , ,be oxl4a~01l t 

bJdroq •• arl0 14 CBo-CBt-(CBI)lI-COOB). 10 •• ' 

N.,., v.. ..4 tor tb.1. pur,. •• , 

a.p. 11', 11t_ 11 .. 0 • 

:L • • 11. Dl'N'(1eM .lug 

It Val p1ll'1t1ed la1 db'lll_'lOll aDd ... nd 111 • 

• toP ..... bottle. tbe ...... p1. vaa .... OuaM t 

thi. 17Jltb •• ll. 
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llI. Rilln'n). 
It vu pr.par.d _ ,~ d'h14ratioll ot I .rol, 

al 4'101"1bed 1D the 11 •• rat~. 

8roa411, bI" are _tbodl to prepar '10 

of po~I,.rl. III ... a rol -11D1t1q ... , 1. .. 

and in the o\h.l" 0 ... a Orol -l1Dklq ... at 11 

In ,he p r ••• " vor~, the ol"Ols-11D1d.D1 ,,'Ilt 11 

111.4 ~ the .stem of 1 to ... 

ror tbe pnparatloll of the pol1ea 1'1, th. 

4.,01'1_. , Or 11 aDd Murty hal been to II 

with aiDol' 1tloat1cDl.1 

H. 
ol 

1 .... 
" 

tbot 

1a111, 

DS. b1l.eH Ilyoo1 an4 tbe corre pond1q 41earM. 

&1110 1 I v.re plao •• 111 .,lar proportioll 111 a ro _ . 

bo • twit and to th1a p.tol", .. IUlpbo 1 acld (0.1 .) 

aDd h. r.qu1ftcl qUAIl '1 " of 4111TOll"D 1 vel" &44. • tb1a 

Id.zture w.. at.4 car.tullJ at 1 6-1400 (.tWI _. tor 

4 boarl. !h ... lu1t1D& yllao_ .. ter1&l Val 411.01n4 111 

'bTlea. blor14. or hlorotora. b. 101 tSon wu Walta • 

r.,.a ... 411 vlth wat.r, drled OftI' &Db7d1'OU lod1_ lulpha", 

the 101'-Dt r ... y.4 and tbe relld .. dried to a oa.tant 

v.llht ad.r ya ... at the rooa '.ap.rat... file ,01711"1" 

t • dUt.rlllt dloarboXJ'11o a01dl V.N puepared lIDd.r 



.lIIoat ...... ua.1 al oond1tiona. In the .. e ot _lomc 

acld JIO~.te. preparation (PI), 1Jl.tead ot beat1n, 

4ireotiF a lS' ()ath), the a1nve vaa 1I11t1&117 

Ilea d .1ovlT .1ow 1000 ( ~h) tor 1 hov and tbell 

at ,be Ulaal 'e.per.tve ot 1a8-1400 (batb) tor " bov •• 

Po17eatera up to a.eWo ac14 (n-?) ,... y.la __ 

11 uida, wh1le b1I r po~a'-I'. ar low _lt1n1 lid •• 

III r I' to bay. be t.- 14e , re, 1'4 tbe 

ext. ot ~.1a.t1oJlf tb. tnu.at1oll. 1.,. lent. 
,.. 4. _ atrun.. t __ 1'1 alt. 

..... xper1M~ta • he.. 'r1e Ira are .4 " tbe valla 

t :tlvDaee. 

ID1ti lly, fe" t " 'hi. 

aup r 1IaC ter~ vaa DOt "aa 1; .U. oolQml8, 

.d .,.r, .trolll te".MT toward. e adlO~ 1011 ot 
• .., ., po • 

• _.a~ ... t ... tbe tollovSq .. 1;bo4 vu ad pt tor 

tbe pgritl tSoa.t 1ihe 'Yarlo • reen tr tloU of thla 

• port1ll& •• ' •• 1&1. 
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A B L I J. 

Mo18calar ve1lb'. ot tbe polJ8ster. .. det.ra1Ded by eDd croUP t1tratloll. 

--~~~~----~~~--~-~-~~~~~~~~~---~--~~~~~---~----~-~~-~~~-~~~~---traeture of , .,_1'10 aalt Bo. ot _tb7leDe Izro.,. 
ill tbe ac1410 trae_At. 

.,le •• lar 
w1&hta 

--~-----~~~-.. ---.~-.~~-.-~--~-~.-~~--~~~-~--~~--~---~-----~~-~--~-~-~~-~~ . 0 0 
U II ] 

O-C·(cs.)I-C-O~..cIla..()-CI'.a-CHa " 1 .-v, 
o 0 

J II II 
C -C- (CJla )a-C-O-CBa-C -CBa..cJIs 1 a t 1 

o 0 
r II" 1 

.J. 0 -0- (CBa)a-C..o -cUe.cJla..() -CHa-CHa 3 3M, 331 
o 0 

r" 1\ 1 
.... O-C ... (CRa )~-C-O-C8a-CBa..o-CHa...cHa " 1129, 1180 

o 0 
r II II J 

.J- 0 -c - (cBs! )1-0 ..0 -CHa -CHa-O..cHa-CHa 7 t 
o 0 

..r II " . o.c-(~)8-C..o-Clla-CB2 -ella] 
,'I R 

jO-C-(CHa)9-C-O-~-CBa-O·CHt-CBa ] 
R . 0 

r_ I II ] 
-IoU -C. (ella )11-C -0 -CHa..cJle..o..cBg..cJla 

o 0 
II 1I 

.[ o.c - (CBa) a..c..o -cBa-cHg..()-CKa...cBR] 

..r R 8 
o -c- (elle) 1~-c-o..cBa-CHa-O..csa-CBa 1 

R R ] 
..0- (ella) 1&-C..() -c.-CH • ...n ..l'!IIft-l!1L. 

o 0 
[ 

,I .. 

- 0 -C.(Ch) 16-C-o -C~-CIl • ...o 

" egos, 

11 se8, 

13 ... ,6 

14 I 9153, 1. Ma,87a 

18 
II __ .• ] 

-~---~---~--~~--~~---~~~~-------~~~~~~--~~-~~~~~~------.~~---~-~~ ~ 
t\:) 



-brut powder. v repeatedlT w .. hed vi th 

brdroohlorl0 a.14 and t1Dallr with water. 

bTdrox1de 

.pt o.erD1&ht a. .ucb. !he.. rlal 

v .. w.. 'roqh17 wlth el18 111.d water t111 •• val. 

file p t.. 0 bta1ll.d vas 1. in a IlUttl. fVllM. 

o 
• 

ballr, tbe ._rial "d .ieft. aaain aD h. 

req\l1red • feeD trutlon. Van Uea'.d. uh of tba • 

t. tlon., v.. ..aa h.at. , 11 at 800° f, •• ral 

.\lr., 00 ~ in de.10__ aDd. red 111 a1 .tllb' 

ata1aer •• 

the laI' two .tep. relard1q de ration aDd 

.to ... we ablolutel, e ••• 'ia1 f r I. repre4 1"-

re.lll' •• 

1M pa k1nI deult, of .uell 'De t .\\pport1D.& 
, 1'1al w.. t 4 to 1M •• ,. __ t 11 (1) he •• b 

.1 .. of partlo1e., and (11) tb. t • 

!be quiNt qua i 1.. or .up Sal '-Ji.al 

aDd til. lp.ter wn we1&.4 lIPto a nUW , b. 

polJdterc V&I 411'01... 1Il .. tbTle.. 0181':1.4. or 

ohlo ~ona, ap,U tel the .apport and tlMt .olv.t Val 
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eantullT Oil a va • 
•• aporattoll • eo.p1et., 1e. vall 

.ba1lov ,laI. ft •• 1 and ~."~ ill all 

tor •• .,. 

" 
a wlp,. 

tift ... 1 k ...... w .. leu 

III tbla W&7 • tile pol.re. • re ~1lI&'W"l_. 

tift bn IE. pone 

It ltIIID diM.lolU1 ....... , 
t • 

VIII",I". 0 

us.d 'nn~II ..... n'E ,at._ .111 ........ 

.0 

wllht t 

It, 1Ja t 

r1&l.aa,.. Ira 

• we.. .lla 1T loea. 4. fhia a43 

re h • at • 4 Sa t 

1t1oa 

ett .. , OD t 

be db •• 1a d1a 810 pan. 
• tollo t 1. a. r1M low. 

•• 
I • 

• 

....... , 

1 

tbe 

• baye 

.111 

1Ifta ••• wi 
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PrEll".'. 

t 

1, 

• 





TRICYClENE 

2 «-PINENE 

3 ~ -PINE E 

4 CAMPHENE 

5 If-CARENE q 
6 LIMONENE 2 
7 OCIMENE ~ 
8 1, 8-CI NEOlE 2J 

2 



NAME OF THE COMPOUND 

t «-TERPINEOL 

2 LINALOOL 

3 BORNEOL 

4 fSOBORNEOL 

5 MENTHOL ' 

6 ISOPULEGOL 

7 CAMPHOR 

e eA VONE 

StRUCTURE 

20H 
~OH 

&~ 

~,H 
V'0H 

:tOH 

~OH 

cit° 

-

208-

179-



NAME OF THE COMPOUND STRUCTURE 

9 BORNYL ACETATE 

to NEROL. 

t1 DIHYDROCARVONE 

12 GERANYL ACETATE 
~CH2'O'CO'CH' _ 

13 CITRAL Q 
)!CHO 

14 CITRAL b ~H I CHO 

15 METHYL HEPTENONE ~ 



No. NAME STRUCTURE • M. P. C 

1 TETRAHYDRO 

ELEMENE 

2 j.3-SEL INENE 

3 CARYOPHYLLENE 

4 HUMULENE 

5 LONGIFOLENE 

6 LONGICYCLENE 



NAME STRUCTURE 

1 CYCLOHEXANE o 
2 METHYL ALCOHOL 

3 ETHYL ALCOHOL 

4 ISOPROPYL ALCOHOL 

5 BENZENE 0 
0 

6 CYCLOPENTANONE 0 
0 

7 CYCLOHEXANONE 6 





I 
I 
I .. 
J~ 

I : 
! 
l:l 
I 
I , 
f ! 
I • , , 
I 
I 
t 

I 
I 
I 

~. 
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Retention ts.. 1D II1Iulte. 
~~-~~~~~-~-~~~~-------.. -----~-~~----~~~~~~--~-~~~~---~~~--~~~ 
CoIlJlO UDIl -.taer ot 

)1 

--"IBlS 111 t_ &eWe !'r .. : 

'3 (CIIa>... ( 
,t ot the po~.t.r. 

(CIIg)S (C!fa>& <c..>n 
~~--~~~.-------~~~~-~----~-~---~~----~~-~~~~~~~~-~---~-----~~-~~--
G(~1M_ 

-PU. 

A3-Car._ 

Ool8eae 

'lrlvo!e: 

.~-.... 
p-e,. 

0.76 

1. 

1. 

2. 

3.0: 

0.70 

1. 

o • 
1. 

". 
0 

1. 

.v1 

.30 6.71 

6.D 8.30 

1.30 1.11 

1.83 3.1: 

1.40 1.83 

.30 3.18 

7.02 10. 

o. 

• 

6.13 )A. 

1? 

8. :w •• 17.38 M.OO 

11.lO 20·19 al.1O 27.80 

6. 

. .." 7.M · 8.10 11.U 

1. .36 ~.81 

.81 a 6.10 

13. .10 

~-~~-~~--~----~--..• - ,.--------~~~~~~~-~-~~~~~ .. ---~-----~--~~~~ 
Ul 
~ 



'fable 2c 

Retention ts.. 111 aiD... . t. l2()O 
~~-~-~-~~--~----~-~~-~~--~-~~--~~-~-~-~------~--~--~~--~----~-~~~~-~~----~--~-~~----~-

Co_pound tlt7leDe IJ'OGpS in ,be acidic tr ..... at ot tale polJ'e.tel' 
). (ella)11 <CHa>13 (CBs)1" (CIIg)16 (CI!a)16 Aple 

~~----~~---~~~~~~~~~--~-~---~-~--~~-~-~~~---~-~~~-~~~-~~-~----~----~-~ 

G(-P1MD. 3.46 3.80 . ".10 ".?e ".N a.13 6.16 9.8 
p-~ 6.a 15.10 7 .... 7.10 7 •• 8.0 e.oo 11.3 
A3-Carue 6.83 7.10 8.7a 8.80 8 •• i.a 10.70 le.4 
Lao ... 8.30 i.1O 11.30 U.I0 11.33 12.10 13.40 11.4 
OCt.M 9.76 10.10 12.10 12.10 13.46 13 •• 16.03 18.1 
tr1cycle .. 3.30 3.70 4.48 4 •• 4.80 4.86 6.&1 9.& 
C .. pbeDa 4 •• 4.10 a •• a ••• s •• ..&1) ?. 11.8 .... 1 •• 1 •• 1.80 lAO 1.11 1 .... 1.80 1.10 
'.rol __ 3.47 a.80 3.86 3.10 3.lJS 3.10 3.10 3.30 
p-e,... 11.66 11.80 l4.U 13.80 13.4a 1".3 16.SO 18.1 
eTc loWsaae o.a 0.63 0 .80 0.'" 0.83 0.87 n.u 1.eo 

• 11.10 U.lD 18 •• 10.to 11.0 10.A 11.1 1.40 
.10 6.80 6.30 &.eo a.1I) 5.33 5..,." -

O.M o.ao O.M 0.11 0 •• 0.10 1.1 
0 •• 0.11 

,. 
O.?e 0." 0." I." 1.a 

I.opJ'OPJ'l aloebol Q." 0._ 0 •• 0.87 0.10 O.I? 0.10 1. 
llS-CIMo1e 8.7. 11 • ., 18.78 12 •• 13~815 1a •• ~10 1 ... 

----~~~-~~-~--~~---~-----~--~-~--~~--~~--~~~~-~-~----~~~-~--~ ... -~~--~-~-~~~-
en ' 
=:; 
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111111 a 
tiM ill II1Il 111° 

------- - ... _--------_.. - --c., 
( <c 

. 
.,-------- ------........ ---- __ a .---- ---- --
Loqlto • 1 11.30 

C pbTl1e- 3.to 13.80 10., . ~ a.80 1, • 

'.zrol 10.11 .1. .10 

!. 1 1. ,1 1 .10 • 
Caa I' 1.40 t.11 10. 

l'I1eol 1.70 '14.10 

L1Mloo1 .40 7.07 1. 
....... _-- --- .. - ------. ------ ------------ -- .. 
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• • 

_4t.,.u.9 ....... ". t be _lLnJI_ 

1ra 



z 
o -.... 
Z 
L&J .... 
..... 
G: 

3 4 5 

F METHYLEN E GROUPS 



Graph n j Temp. 100 
o 

NUMBER OF METHYLENE GROUPS IN ACIDIC FRAGMENT 



lult t 
Jtelatlonab,lp be w .. n t. J'a 1 
,J'Ollpl .. ,be.,., 10 ~ tbe re 
re. tt I I. --Ratio ot _. 
or leu 
1ft) ,. • 

Caloula 
ra; 10 

--~-----.---~ - -~----~~-- -----------~--., •• 40 4. 

at 2. .0 

VIol 8.17 I. 

iI? 1.14 1 • 

.,1 1.10 1. 

8/? 1.11 1.1 

IV" 1. 8.00 

@l3 'I. 2. 

tVa I. 4.0 

1/4 1.7 1.'1 

7/ 2. I. 

1/ 3.N 3. ., 1. 1 1. 

"'. t.OI I. 

"'1 I. 1 4.00 

21 1.16 1.8) 

all 1.10 .00 

all 1. 8.00 

3. 

2.00 

4. 

1.0 

1.31 

1.11 

1. 

.00 
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.,., t • c· -- -··(1) 
lC - , 

¥ben '0' ia & eo_'''' , • _'i.ul..ar .. 1»01_. & 

part1eu1ar ra'ure aDd h. lnd1'f,1d 

ot • a1al1e _'bJlaDe In • 

terpe 10 

• ftlatlonab1, ..... to be 

bI _lIe:r t thy • ( 

11 I .,. 11 .a114 

etMr bT4ro ........ 1. arlf eo fer 

WI. ditt. • 1a re 'loa 

64 

tor _ ldabelt polT".1' •• ttoDd, pbu.. (a • ) 

would :r..... he •• p •• 1allT •• ful for pnpar 1 •• 

• epara' a. 

tile .&1 •• • t tbe .. "" ba .. eD • -

ta'" tbe toraula (1) and _.......... 1Jl tt. la. 
o 10(/'. 

taD •• , ... ot the •• 1_ ot '0' 1. ap .... ,-, t • 

\he.. le •• 

• h tn. ot polJener. we... • 
wor_ft. tbe,. led onl, 11altH lNa_r t 

Crail aad R lott t.l' tba' tbe r of _ 

a1' ted __ .. n the '" o .. lIoxrl In... t 

.... r •• 



Ilbll AI ('leap. 800
) 

BYaluat10n ot Cat 800 
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-------~-------------------~------------------------------.. x-, c x-, c 

-----~--------------------------~----------------------------

8.al 
S.M 
8.78 
4.17 

18. 
15. & 
13.01 
I.JA 

31.08 
89.80 
23.18 
1a.81 

;YRhtM 

11.4 
I.U 
7.ft) 
6.ea 

7-1 
7 -& 
7 
7 .... 

7-1118 

7-'" 
7-&-4 
7 .... 3 

7-114 

7-'" 
7-3-4 
7-44 

7-1" 
7..g-, 

7-
1-4a8 

1.38 
1.39 
1.44 
1.42 

3.14 
3.18 
3.81 
3.08 

1.10 
1 •• 
1.87 
1.88 

,-PiDeM 

14. 
11.07 
l.tS 
7.17 

H.33 
32.0'1 
17.78 
18.07 

Jri'lCltM 
7.88 7-1 
8.73 1. a 
6.80 7-a-4 
4.11 7 ..... 3 

CDlabtPM 

1.03 
0.87 
0.tS7 
0.48 

1-1=-8 

7-1-' 

7-'" , .... 

a.n 
S.41 
~.40 

~. 

1.31 
1.U 
1.37 
1.40 

0.17 
0.11 
0.17 
0.11 

------~---~----------------------~--------------------------



6tl 

Ta* Ib (t •• p. 100°) 

Evaluation of C a\ 100° 

------~------------------------------------------~---------------t: -tl x-, c tI-" %-1 C 

------------~~------------------~----------------------~-~~-~~-
,,-UNH I-Pipe-
6." '-1- O.7t5 8.6 9-1-8 1.10 
15.3 ..s.., 0.7e 8.4' 9-8a7 1.11 
-t.SS , .... 0.78 1.11 9-a-6 1.1 
3.98 , .... , 0.78 6.7' 8 .. , 1.11 

b3-Canlle' 1e',MD. 
11.88 -1- 1.49 11.1 9-1·a 1.80 
10.81 9-a-? 1.80 13.01 e-2a? 1.87 
8.73 8-a-e 1 •• 10.67 9.M 1.78 
6.92 8-+-8 1.40 I. 8-4a15 1.78 

Q,3 •• trllUltAi 

18.48 8-1-1 2.30 1.88 9-l-a 0.73 
16.87 9 7 2.88 ts.aa 9-2·7 0.7ts 
13.20 8-a-1 a.2O 4.41 8..a-e 0.74 
10.4 9 ...... a.o8 3.79 9 ..... ts 0.76 

QUAM. ClCIlqblnn, 

7.37 0-laS 0.82 0.82 9-1·a 0.103 
6.87 eda? 0.11 0.S8 8-Sa? 0.087 
6.44 ,.a-e 0.11 0.117 '-3=6 0.091 
4.t/1 ' .... 1 0.82 0.150 9 .... 1 0.100 

.. --------~-----------------------~-------------------------~ 



acld, a1lht pla1 .oa •• 11111110 .. ' n1e oa tbe d.pee t 

•• paration.8 Our pr ••• at ta.'.'lIatloaa baY. tUll1 

~U.tltl.d ,hat po •• l'111',. 

b t". ot .tt. ot tbe .,..1aI or tbe 

"'bTl ... I .,. on tb ••• tel' tuaotloJl 

to wheN .1.eYen _t"F1.e.. 110 • (HoU., 

be a pn la_ 
.. 14) an 

1Jrt'01.. , sa ,be aol410 tr_llt ot 'he po1Je. , 

Hroad Ul1a raDI" 1t ..... tbat b. 1" •• \ Jl t1M II 

~., aIlt. 

bl • .., M .zpla1M4 as toIle... III oa •• 

or iibel' ar_XI'llo .. lel1 t tbe relat1ve ,"po"loll t 

,he .,.'D t.etSoD 1. II'.at11 r. "'.t .. • .oil •• , ... 

Of' vh1. the re.\Il'iDI polTe.ter haft. ill NasSa,l1 11ke 

• bTdrooaJ'lIon tDe I,.tlonar, phaa.. low •• , wblll ". 

ooa,... 'b. ,-t.Dtloll tiM ut. 0 .ia 0 • Ap1e_1l 

4 Jl711e • 14 ].p.ter 4itt.r. froa the. • It 

tb. &DI th., tbe 10 .... ' oba1a 1 .. _ 4lear STU. 

.. 14 • ll11ane ,1,..1 po1Je.ter do •• po.HI It •• pe la1 

"101.lq ...,...4 to t Apieun' • 

-~IM""IA-iMlLJ~LJtali.' 'fbi nM.pt It n1piy. 

Tile r.tentlon t1M ot a o'l'ta1D or, 1 • .,. ... 

18 .'17 proDe to • .,eratv. tl.o, .. t1ou of ,be 001_ 



aneS .uah' f t_tiona In the rate ot flow ot t_ 

earn •• I .. v.ll. _ 'her t .. 'on, .ueb. .. ,be 
• • 

untlt, ot tbe ... p18 .to. alao .tte.' the reten'1G1l 

t1M. 0 1 t 18 0\18 tomar, _ r.port tbe teatl a lH 

wlth r p.' to .0.. well kDovn o.lani 0.,0 • For 

exaaple, tbe retent10n '1M of e(-pill_ on a .erkin OLe 

oolWlJl .., 10 aiate.. 1Id:larl" tbe r._lltloa 1M 

ot p-o,.._ (oornoted 1:0 _. dead Y01ae) 011 ,be • 

oolmm .., e 1d.D1lte.. h8ll ,be nla'l"e reMn'lon 

t1M ot - ,ntb re.,. t to -c-pt. 1. 3.80 • 

.... t .t tbe rJr.er. ha". l'ea1lae4 tbat the • Nlatlft 

retentloll till.' .. 1 •• an ao vatel, •• ,1'04 1'b18:' 

•• latl". r.t.lltlon till. data wlth re.,. t to 

the o~ •• "atlona oarr1ecl out dvSJll th. ,n •• n' •• 1'1 •• 

fi8 

ot 1DY •• 11 t1 na aft 11"ell in faltl. I. For O.pu1aoll 

parpo ••• , .0 .. tlaur.. oolle.t.d It, otber. are al.o 11".1l. 

Wbe. we 'aJr.e ill oo .. 14.l'at1oa the aatv8 of 

tbe __ MJ'1e UDita ot our po~."ra .1".,. 1Il fable 1, 
w. t1l14 a .tepviae &441tio. ot OM .. th,le_ IroUP.! , 

are expeote to att •• t ,be polarl', ot the re.1l1t1lll 

poly •• te.. latlll'al11, the .lloc1ll10 aold-41e'b7laM 117001 

polJa.I' vou14 .. 110ft polar than th ...... '110 aold(CBt)11 -

dl.'bJla_ I~eol pol,..J'.· Bove"er, ill the oue of ,he 



tlplt 6 

Relative retention t.a o~ "DOterpeD1c b7drocarbons and related coapo_da. 
. . . Raber or .. tb71eDe 1 1'0 up. ill the 

acidic tracaent ottbe polJlaat ___________ -_____________________ -_____________________________________ ~!!!~_!!!!!!l ___ -___ __ 

atatloDar1' 
phase 

'frion.,.1 D.C.8111coae 014801'1 
pboapba-.. 011· t:-- LAC-I-

• . (CBa)a (CBa)., (CHa'11 (ala)l. 

--~-~--~-~~~-~~~~~~-----~~--~--~------~-------~-~~~--~~~~--~---~--~-----~ 

! •• perat .. 100° lDOo lId» 10cP 1000. ioo· 1000 180° 120° 

~-P1Dene 1.0 1.0 1.0 1.0 1.0 1.0 ~ 1.0 1.0 1.0 

,-P1DeM 1.76 1.40 1 •• 1.e? 11'10 1.11 -1.&6 1 •• ~ . 1.67 

/:l.3-Car ... 1.1'1 1.10 1.7'1 - a.16 1.04 .1.10 1. .. 
OCt.eH - " 

e - a.17 3.&3 a.RO ~.a1 
L1a) __ 

~.48 1.g6 2.16 2.&1 2.84 3.00 a.77 2 •• 2.38 

r1eyelell8 - .. - 0 •• 1 0 •• 0.17 0.97 

Caapbeae 1.14 1.30 1.24 1.37 1.e 1 •• 1.36 1.1. 1.32 

p..c,... 3.40 a.42 ~ .•. 4.01 4 •• ".9 3.87 3.v. ~. 

1.8-C1Deo1e ,e - '!- - 3.17 8 •• 2.77 ~.46 • 
C!7clopeakDoDe '" 7.10 2.18 1.37 o. - - ~ -
eye lollexuo_ - 11.30 3 •• a..ea 1.97 
~-~~-~------~~--------~---~----~-~~~~---~~---~-~----~~~~~-~-----~~~--~----~---~--~-

• 8U"obt1e~ ~p. _ 8tJIH • .1 • .1., 
,toll"a)Jb.T'. p. 3M (l.a). 

~ 
~ 



po~.'.r., whloh are pr.p d troa •• J7 loDI ba1Jl 

d18az-laoql1 &Old and d1e'hT~De lIT 1, tbe rate t . 
• &rlatloD ot ~ polarl', tutor 10 ••• 1t •• lpltl0._. 

Aa a N.lllt 'bare .bollld be ._ 4utlao'i •• 4 ute renee 

vbeJl ". taD ato eou14el'a'loa ,he r.la'l.. "'-a'1oD 

tb. 4&'a oa .a, .ucc1ll1. uU-d1.'bTl ... 117.01 ool.a 

aDd bru.,l1 a.ld.dl.'b7la .. IlTeo1 00 • fbi. 1. 
t 

... 117 bo"- 0 t vbell r.1atl •• "MIl'ioa tiM data OD 
" 

,he a.e at1one4 pol,.... re u1 ... 4. .". 

eDaple, ". aq take iIlte .iderat10a ta.. r.la'1 •• 

"t_'lon 111 •• a1 •• tor tIC-pinene and trl.,.1e •• 

a(.P1n .... 1 • . 1o,oUo v1th 1M ,.ia. '1t te4 eto )1e Itoaet, 

whil. trio,.lea. 1. trlo, 11. aDd .e. BOt po ••••• aQ' 

\1Daatl1l' 'loll. 'flleret N, .wab 0lA> .17"1& c1 pain 

.bould .bov 0" 4itt.reDOe 1ft ,be rela'l •• N atloa 

ts... on a _" polar 001 ... b .. .lalc a 14-

d1e~leM l17eo1. lor exaap18, the l'e1& 1ft re'e.t a 

t1M ot tl'1 , len. 1th re.,.., to tIC-p1ae., 1a 0.10' 

OD. ciAl ao1d-c11.'b7len. ll7Ml pol,. •••• , t ,he ._ .al_ OOM. to be 0 .... , a '1' ... ,11 i4-41etbl'-

lell. &17 1 pol",'er. !lau laad. to an !aportaa' 

oba.nation tbat th ••• t1ft) eoapoled. are ooll1D& 010 •• 

tOI.th.r 011 br ... ,Uo aold-d1.'b7l •• 111001 poJ.r-.ter. 

ther.fore 't.1r 'eparat1on 18 .uier OD .\lOo1ll10 aoi4-

d1.tla,lene IlTaol po IT.'t.r • 

70 



lov, tbe •• ob •• n_tiona aa, .at.lT be oo.paNd 

with tbo •• ot oth.r worker.. When tbe pol,..te~. w.re 

.xaa1D8d b, .arll.r work.r., tb., allo road &11&10, ... 

r •• u1t., which are 4 •• eribed 1D .bort belove 

71 

Llp.q LandoWM .. eS Ood.t 11I.d ..... ral varl.t1 •• 

ot pol.7e.'ten to anal,.e •• ter. of tatt,. aalda.1 The,. 

tOWld that ••• cat. pol' .... r ot leth,le_ l~ool oould 

Naol .... _tbTl •• ter of IiJlOlelo aold, whiob oontatu 

three double boDd.. But tb1a pol,..'.r tuled to relOl ... e 

-th7l ol.a_ and •• th7l .teerate .1xtur.. It 1. ate" • 

• tiDe to DOte tbat .t.arlc 14 do •• not oonta1ll U7 

double laond, but 01.10 aold ooat in. on.. Ob't'101l.1, tbe, 

could 1'8.01ye th1l pall' ot •• tb71 .t.r. b, 1&11111 a _re 

polar .tatlonar, pba... 80 tbe, lIIed a41pate po17 .... l' 

ot 41.'1171 .. 117001 and .uoce.aru117 •• parated tbe 

blolo,loal17 1IIportant IlOIlO, 41 and trl lIIl.aturated C1S 

acid •• t.r. tlO • • t.arl0 aold •• ter. 

81a1larl, the ana17.1 of a .taDdar4 mixture ot 

_tIl;r1 e.Mr. or .aturateeS and unaaturated tatt,. _.14. 

troa Cli to 012 1IU alllO.t eoaplate, by ualq the hllh17 

polar stationary pha •• - .uoo1nate po1,..t.r ot eSl.th;r1.11. 

&11001. 
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It U 1Jlter •• t1D1 to take 1IIto a.ooam' the .al ... 

ot •• paratlon tactor. - 411(, 11 •• n It,. thea tor a t.v .ta'1o. 

nar1 phu ••• 

------------------~---------------------------------------8tat1ona~ ,ba'. I.e' tor .t.arate R.aara 
aIl4 ol.at. 

---------------------------~-------------------------------
1. Api. son not ".01 •• 4 not •• h1 

2. A41pate po~.t.~ 1.0. ",111re ... ~,. 
ot d1.tbJl.n. billa BUll ~.t 
111001 • tbeoretloa1 plate •• 

3. Ad1pate pol,..t.r 1.11 tbe Nqm. at ot 
ot 4ietb71ene B_"r ot tbeere. 
1170011 p~t1al11 tleal plate., 
oro •• - aad vith ia _derate. 
pentaerJtbrlto1 

4. Succ1Date polTeate~ 1.17 beat p·ertonuae 
ot 41.th,.len. ..apt all the 
,1,001 tour pbaa •• 

• entloBed pr ••• nt1,.. 
t 

------------------------------------------------------~---~--.-

fhl. orlt10a1 41fteNDoe, th • . yalue. ot '~I, 1 • 

.,1'. prollO_O.el on a polar Itat1011U'1 pha •• 11k •• uc.lIlate 

poly •• ter ot diethylene 11,.: 01 and lt 1. DOt proDOUIlo.d on 

a JX)Dpol&1" .tatSonar1 phu •• 

A .t.ad,. and .t.pvl •• ob&q. in the po1ar1',. or 
th.'. pol,..t.r. baa b .. n turther indicated br tbe tolloviDI 

o 'bI.nat10n •• 



Ielat1ft retention tlu. ot 118- !Mol. aD 

p-cpen., v1th r •• peot to 1 .... hay. D 1_la_ 

and PI'. .ated 1D table 1. 

labla 7 

a.lat1,.. r.teDt1on 111.1 ot 11 -o1Deole 
aD4 p-07_D. with relpeot to 11-._ • 
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--~----------------------------~------- - - -----------~~-I' ot .. , ~M I up. ill M a.l 10 
tr .... t. ot be pol.7eI1ie1'1 

t..,.ratue· I t •• ,.ra 1IN 110° 

------------ (CHI)l <Cia)' (CR )71 (CII>I (CII)ll (011)11 

-----------------~---------------------~-------------------
1,8.c1Deo1. 1.881 1.480 1. 1.114 1.11 1.0' 

1.10 1. I 1.411 1.4Ot 1. 1. 

.......................... : ....•.........•.. 

I .... t1lun. would .bov 'hat tor 01'1'10 1 pa1ft 

like 111-01Deole and 1 ___ or ,-0,.._ aDd u. __ • 

tbe r la'ly. reteiRlon tiae data are 111 tdOv ot. n-
, cba1a d aJ' qUa aold-cll.t!l7leae 111001 pol.7e.ter.. at 

1t aut be 1'8 ..... Nd tbat laB-aU-ole COD a1D8 OM oxn.n 

in the ton ot .ther 11DlEale and , .. ,... 1. aroaat18. 

A .teac17 d.ore. e til a relatlve rete.'loD yal ... , 

1I1410at •• tbat taw ar1t_t1oa1 pattern ot retention tl •• 

18 DOt • tr18t11 0 b •• ".4 b1 aro .. tl0. and et1'»1' t". 
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oXT.enate4 00 UDd.. I 1. alao ~en.t1D& t1ll4 

th erte Or •• e t1P. of pelTe.'el" all ttl. re 

t1me. and 1'.1, 1.. r.\eDtloa t •• ot oxy .. aaled • 

It OAD '- ... D tro. the !abt. I that tbe total 00IlV1.u..~~

to the re eD'loD tille. ot xneaated .apo da 11 &1'11" • 

tall 1. • 

; t(- .r,1Deol 1.0 

---------~---~----~----- --~-.--------~------~---------
C.apou4 __ I' of '1l71.u a 111 tbe 

ao1410 tr ..... , ot the polr ... r 
a 7 11 

-----------.---------------------~-------- ----.-.. _.----
LoIll1to1eM 0 ..... O.ao. 1. 
o ar7')pbT11eu 0.41 0 •• ' 1.28 
H_aleM 0.710 1.11' 1.13 
•• rol 1. 1 1.8a l.lel 

re rp1Deo 1 1.0 1.0 1.0 

Carapbor 0.487 0.107 o. 
Boraeol - - -
LiDalool 0.". 0.4t o.e. 

tbe •• oHenatlona Il'e ".01&111 lIIetll1. tor ,. 

'.p ra tloll ot the a1st • f "DOttrpealo oXT,.Date" 

ooapoUDd. aDd ••• qulterp.Dio h7drooarbo • II w111 b. ..i4 •• t 

tna tbe r •• ult. d •• crlM" ill tbe .uN.quaat , ...... 





• 

ho_'l'ica1 repre __ 'ioll 01' •• 1YlAl .,,.r' 
1a bow 1D Diaa. 

! ept or YiDI pover '- JIIl1 

qe4 and the NI01Y1n1 povel'l t two tni &1 polp. 

_ e4 1Jl !alal.e I. 

tatall • 

8 lY1q ve a I' _0 'n al po~. n 
a • ., aDd Il 11 
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-------~-~ -------------------~------------------------- . • of _ • 
leM 11'0.,. Co pow 
m .... &0141 pair 
t of 
the po~a.r. 

, -n 
ill · 1 -. .-.... -. 

-----------. -~---------------~-----------------_~ __ --_I--... -., 
., 
11 

11 

C&rJOP711.e • 
aapbor 

I .8-'01'_1 

1ea8-_meo1 

10. 0 

.00 

1e.00 

18.00 

.0 0.8441 

40.8) 0.l1li 

4.0.00 o. 100 

N.OO o. 

--- ~---~-------... -.. -------.----... ----------....... ---.. --
be .. 4a' aDd tbe __ .ra 1earloT 1U ... tra\e 

tbe "t111t1' of Mabel' pol1eatera. 



Bernhard has u •• 4 ,o118.t.r tn •• "utrate. 111 

capillalT oc 1a1l., tor t • • paratlon ot terpelllc bJdro

carbona.6 B. toand that an a41pl0 .. 1d polJ •• t.r 001 ... 

has a better •• paratiol1 taotor •• oo.pand to _ Apie.ae 

Irea •• - or .i11OOlle Ire.. ol.u, 1ft .plte ot the lov 

I1.Mr ot tbeontlea1 plate.. 80 it can 'be .xp.ote4 tbat 

it th ••• hilber polfe.t.r. are us.d in oapl1lar1 olu.aa, 

the, would t1lrnuh enor -11 h1&h Il1UIber ot ttleor.tl al 

plat •• and .t111 tbe, wo1l1d .. lIlta1Jl tbelr propertl ••• 

lov, the eoaparatlft •• aluatlon ot the •• POlJ

• t ar. 1a d •• cribed lUld.r the l1aht ot data 11 •• 11 111 

Table 8. 
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• 

lor the .eparat101l ot l1.rol, a pr1llarJ Cl0 aloobo1 

and a(-terp6Deol, a t.rtlarr Cl0 a100 1, we ",1I1n nearlJ' 

6fiO plate. 011 .ucoillio aold-dleth11.eu 111 01 oolun. the 

..... pair ot aloobo1. CaD be •• parated on lara •• ,lle acld. 

di.th7le. 111001 eo laIm, but ve reClalN a.ar17 1800 plat ••• 

fller.toN lt ..... that it i •• a.ler to nso1 •• polu 

coapoUDd. on polar ... trat. 11_ .ue.lmc &014-41.tbT18_ 

&11001 po1,..t.r. But lt au.t be po1llt.d out that a, 
.e.qult.rpenl0 bJdrooarbol1. would oftr1.p. In aotual 

praot10. 1 t 1. belletlclal to ue 10111.r 0ba1Jl 41oarboXfUo 

ao1d-dl.tbll.eae 11,001 pol, •• t.r. It 1. onlou that w. 
requir. IIOre .tticlent colUIID. 



Be aU. or the h1&h .010111t1e. ot the t.rpea1 

•• pl •• , the •• aporation ot the .t tiollar, pW.t cloe. -

atre.t .0 b8 111 to the .ttl01eno, ot the oo~. Pol' 

.saaple, oolUDI ot .ebacla ao1d-cl1ethTlen •• 17 1 01' 

1»1' ... ,110 ao1cl.41.thTlen. Il.7eol have bMn u. tor a 
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Vel', loq tt.l, w1thout Ul1 appar.Dt 10 •• ill tbe .ttl 1 •• ,. 

ep&ration ot tb. 1Dd1vldua1 a .,oaeat. ot tb. 

t.rp_10 oqaeDated coapo d. 1. I.a ra117 pertorae _, 

u1q h1&h17 polar .ubatra'... P01,.tllTleDi IlTooli haft 

•• D. .iteu1ftlT •• 4 to. thl. purpo... .oen"11'o aew 

.tat1on&!7 ,hal •• haft Mea 4.velop". _ro ...... t.,. 
laob t1l'.t., bJpro ••• tc. an the iaport .. , .aberl ot 

tbaa."· tile ••• tatloaar, pba ••• can 1'8801.8 .fta aD 

1I1tr10.t. Il1x'UN ot "lIOterpealc oXl'I .... te4 80Il)10841. 

'! D'.J t.'I'ab7droq .th,l .thTleDe41 .. 1a. 1 ••• DOvd.,.. 

the ._ oo~ tl111A&' vel'. ...ed tor t_ 

co11Mtioa t re •• 'loa t1ae 4ata or '.'Cluterpeal0 

h14ro arltou &ad .,aoterpeal0 oXl'leDated ooapo.... the 

JIO l.7e' 'era 

polie.t.r, 

and (111) 

obo •• n w.n (1) .\IOom10 .eld-d1.'h,l ... 117001 . 
UJJ ... lal0 aold-dletbJ1ene 11,001 po~.tel', 

acid. 
rua,11o-dieth,len. 117001 polre.ter. 

" 
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!he retent10n t1_ data • pr.. Md 11& 1e 

and the r.latlv. retention t d ta in !able 8. I~ 

ditt1cult 1io lleot the rete t10ft tiM dat fro. _ 

11 rature tor the .e.q rp.D1c h1droearlaoDi. Bow v.l', 

a I D.r 1 de.orlptlon 1 funlll d belov. 

1Ib,'and Betbuae .tu4184 .ey.ral varl.tle. t 

bop 011 b1 ... l1ct1l1d e .rapbJ.' ", •• 

l111oon. '1'8". and Ap1em IN". 

phas •• , tor tbe anal,. •• ot var10". v&l'1 le. ot 011. Aa 

, .. th1rtMIl eo.poIleDt. GOuld ct.. ted, Itut tb1. 

anal1l1. re u1red Il8 rl1 ~ 3 to " hour. and later peaks 

w.r •• rT broad. 

Bovard d.'.ra1lle4 the ooapolltloll ot tbe •••• Dt1&l 

011. or bop •• lO Be lao obroaatoll'apbe4 til. var10Wl 

traetSona OD p18&01l Ire ... 001»_. 

1a11 17 vol t11. 01'-' ot tbe leav.. t b It 

an vh1te eolora .prua. vere 1nft.t1pt.d b, Rudloff .11 

Jl OLe U1a118 •• vere p rtora.d, It Val toad that Il1Ib 

11111. _JlOMrpeft1e aloollola o •• rlap 1tlth ••• qld.terpeJIJA 

hTdrooarlaoaa • 

The _\1&1 va, to .para'. th... coapound. b, Gte 

t. bIlletue i8 to \II 1111con8 or Apiesoll type or tat!ollarr 



ph..... But v. tad tbat th. 11141.1411&1 ooapo_.t. or t_ h1dl'OoarboD 11"01lp U _11 .. _lIOterp.Dio oxn •• aqd 

ooapoUBd., are bOt '.parat.d vell. But a broad out CaD .. 

had betwe.n \b. two ap.oi ••• 

IlaDo. at the Ntel'1t1D t1ae data, li •• 1l ill 

Table a, abow. tbat the N' tloll t1M. of hydro.ubou 

10 on inCl'. 1IlI" the Daber of _thyl .. proUpI ill the 

cid1e t at of the po 1,.. tel' re 1IlChU.d. But ,be 

_tentloll tw. of tbe xnel1&tecl oapo\Uld. ar. 1Dore .... 

1»7 a factor or two 01117. 

ODe aore 1Ilter •• t1nl appUcatSoD, tbo\1lh .o_vbat 

1JuI1Not, D, ... polated out. III the 1,.,..1 .. of 1887 

('Gal obroaa.lraph1' I coat •• , Ie.b.la and ' ... rlOll(&41tora), 

p .11, 188) the poillt vu du .... ec1 r.lard1lll tbe lUllt1tl

cat SoD or.u tallc., itT u1q ,~ .. GLe I ltatratel. rbe 

1nY.ltllatloll arrlecl out abo •• above tbat 1,-..dlcarboqU. 

&elid. OaD be lc1eat1tlecl vlt could.rabl. aGcura., It, 

pr.par1q a ,ol, •• te. or 11DDoVll &Old and rUlll1iDl the 1 

tor.o h7droearboDl under ltaJldard oft41 tioDl. 

or 4tyla)lop ot ,_ l1ptvl', tuBr 

In tbe preceedina de.crlptlon, v. ba.. ..en that 

an rltba.tleal relationlhlp exi.tl betV"D the D_ber of 



.. '~le_ I". 1.n tile ao1410 hac- t of the polTe.ter 

and the retention t1ll. of tQrdroo boDS. the .,ule 

.ouree. of de.,iation ar de l'bed __ low. 

1. fM 'lift ot the POlle. ~ 

!t baa en found t , 
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•• ter 10.' on .1oy17 4. Naalal. 0 tbe Il 

the polar1 7 f tbe two co.. utl.,. JOlTe.ter ot 

1Io:q11 1d of IIOre thaD C14 ato .. y111 oollParatl •• 17 

.,err loy, 0 t 'it 18 reD red 41tti l' to dift.rentiat. 

betv a tbe' • 

a. tbe It lIlportallt ot all tile yaria 1e taotorlt 

the m a \1ft of the co lUll, att •• _. tlw .• at, to tb. 

101 t 'M aaple y pour. in It tloDal'7 ph .12 

file aature of be 001 p ck1n&, tbe al_ ot the a pon1lll 

t.r1&l alalo b ~ 0_ 1DtlWlI1 e on ~. N _ lon 'YOl •• 

Preyiou lrara .,e reported that a baDI. t lOot 

1 te ratue 7 11Ye a Wt.leIlO. of a to .-

the t1aa1 .,.01fl0 r.teDtlon YO~ of a t7f1 1. ple. 

ID tbe .. e of oar 1DItr at,". for pre... Jlkt 

it y.. ..1~le to eoDtl'Ol tbe te.,eratun ~ 10 o Ill,. • 

!beretore a aliP e.l tloD ill teape a are of tbe 

oyen ..,. 0 4ata to 0_ ext.Dt. 
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3) Tb8 vellht ot tbe .tattoaar, pha •• 1n a OLe lu. 

al.o arteot. the tinal speolt1c retentlon vo~ 4ata.4 

Or. at .ar. Val taDn OD thl. po1l1t' '0 tIlat 111 tM pr ••• n' 

•• rie. of po1Jeat.ra col ... the v.l1ht ot tb •• tatloJlar, 

pha •• vas a:wo.t the .am. 111 th •• ase ot all tb8 oola.ll. 

But tl» ._ we1lht _, I10t r ... 1a on the oollllll atter ,_ 

proa.a. ot oondltlon1Dl la .,..r. !he rate ot ",a,orat1oR 

or all the lfwa"-r. _, not be the ._. 

AIlOtber lIlportant faotor 1. that the vel1ht ot 

.tatlon&rJ pbue ., DOt be utt10ient .noqb to cov.r 

all tbe .utao. avallable on tba 'UPport1l11 material. Tha 

the retention ot aolute vapour. due to uaorp.lon on _. 

uncovered .urtao., ., add to 'OM extent to the lover 

po118 ter luaa. 

uoh tfpe of .tud1 haa .el1 p.rromed b, pr .... lolll 

worDr •• 13 Il»b re arks 1Jld1oated tbat belov a certa1ll 

pen.l1t ... 01 th •• tat1onar, pha •• , the .pecUlc r.tel1t1o. 

yo1 __ a, 'VI' val •• - are not reprodlal1tle. Aotuall,., 

wben our tiN-brick .upport Val telt d, it vas tllud Ulat 

it can tau up .uttlolent load ot tatiDJlaJ7 pb ..... 

The.e ot.enatSoIll weI'. perforMd by ulal ucc1Dlc ac14-

d1eth71en. 11,.001 polT ater. Th1a .ucce.ted that v_a 

tbe vellbt ot the statlonary phue in a t,.,loal GLe coluan 



18 .11lbtl,. _1'. tbaD 3.10 ,., tbe r •• ult1q .hroIlatolr_ 

clollDOt .how ..,. ta1l11l1'. But a.t\l&ll,., w ba.. ..4 oalT 

a.91 •• , oau. tbe r.ten'iDD 1M. OD tbe loq halll 

dloarboXl'110 aold-d1e1;bJl.Jl. 111801 poIr-n were too h1Ih 

to be ot U7 praet10a1 .a1111. t tb1. 1 .... Jl1q ot the 

.tatloDaJ'J phas. a1&ht ha'9' art.etd. 0 'YI' '9al 4ata. 

4) the "piaal _tv. At '" "17M' 
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It ba8 be.D .tated pr •• loua17 that ,lie .. l78." •• 

\lp to ... 1&1e .... 14 41.th,1 .. 11'001 are n.0011l l1Cl1d.4. 

wb11. the N.t ot the pol7e,'.r. an low 81t1l1l • 114 •• 

Thl8 _, allO 11 •• 1'1 •• to '0_ 4 •• 1a't1oa flO. t~ arltb. 

_t!eal r.lattoub1p. .. ••• UIh, at a '-P.r.tur. ot 800 , 

1000 aDd 110°, all tlw poq.,'.r. _.t be 1Il Uquid tOlll, 

tb.ir d.aaltl.. and y1.00.1.1.. .., be appre01.'11 41ft.reat. 

80 111 tb. eu. of b1&ber dloarboql10 8IOl0.-41otb7loa. 11,..01 

po~.,.r, .... tbe1 •• 18 ... 1tl •• at the 001_ teaperatare .., 

• tMt 801at. npov. are DOt tul17 411. 1 •• cl 1D tb._, 

wb10ll ..,. re.1I1' 1Jl low r.tentlon t~ •• Ba' 1t 1. quit. 

11_lT tbat the lover cl1oarboxrl1c &014.41.tb711 .. IlTeol 

)JOlT""., are DOt '0 .1100. at' t_ .... ooluft teap.ratUN • . 
wblob ..,. N.1l1t 1ft bett,r tD' of .01.'1011 or .aaple •• poe. 

in tbe .tatlonar, pbal.. flU. -,. 11 •• I'll. " .0_w1lat 

b1&b r.t.ntion tt... tbaD .x,.0 .. 4. 



• It U aD e.tab11l taot that tbe 11M ot 'u 
... p18 bal 10' a clef1ll1te ett .. t on tbe nteatlon .01 • 

III tbe pre.e.t laYe.'llationl, .earlT 1 .1 l'011tre l.plAt 

IS. Val .. e. Balt tbe pew II1JlI 0. OIl a Ilion ba 

dloarboql1o ae14 41etb11ene 117001 001 ' ,W" ftrr aIlarJ 
beoau. the retention t1MI _ft ft" low. , ,he ,.au 
obta1lled after a lonl t1M WN rather 1troad 10 bat tbe 

exut ,.aa _xilla oould not lie ~lIdlec1 .eevate17. 

!he IOlut1oD tor taatl t peak broaden!Da' 11 t 

83 

uae a prebeater blook • poulaor, 10 tbat the I .. ple yapoua 

are lB.," ed 011 the top or be 001_, .. a 'plUi t • ut 

luoh tTpe of deYloe hal beers el1.1_te4, be allle ,_ n .. tloll 

ts.. 1. obaqe4 it the 'look 'YapolD'110r 1 ",eel, aDd tMIl 

the ret.lltlon t1M .. , DOt "pre'eat ezUtl, 'he tb.eraoc1,

nuloa1 pro pert, of the .tat101l&r1 phue. 

Burlloa hal It1l41ed tlw ett.ot of a1ull beater 

' .... rature on retention YO 1 ... 14 Be toa114 that &I ,be 

te perature t tbe flaall heater lGeI OIl rulaI, the reull1iioll 

.. 1 1 .. 1 Oil deoreulal. A. tev ot tbe 

are 11"11 below. 
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Tar1at1oD ot a.t.DtloD Vol 

----~--------------------------------------------------------Co1u.n t 3~ Colu.n at 770 

t •• p. R.'.~l .. (al) '.p. Bet. YOl •• ( 1) 

30 

10 

80 

100 

CBaCla 

M') 

810 

10 

110 

70 

II 

110 

11 

CI Ol-ClfaCl 

140 

81 

aa 

--~----------~----------------------~-----~-------------

!b r.toN 1t ••• that , 
not 11... tba. t ld.a of tbe I' a1 N .IR101l "1 • 

I. 8 _ .ttort. W.N diNc... toward, tas. 1&pOllitl. 

cation .. &1._ ot tbe po1,..ra, but 110 relatloMblp, _tweea 

tbe n&~. of tbe pol711 r, the ooMt1 tuat. tb. r. Dtlo 

t Val to • 



Itt •• , It .,w"SHI 11 'III PE'PV"ya of pol.l"'lr 

ak1q 1D_ .. lcler.Stoll, sa pNY • 

'0 t ~. expel' 1 pro. \In tor ,be 

prtparaSlon t ~I'.rt w ... 111b'17 ahaDI u ~ U val 

(1) 14 • ., I. 

CI) DI.tbT1eaa I 1 

() D1I17 •• rol 0.8)0 I. 

(4) ,.tol .. aul, ala i4 I. 

!hil IdU • VM bea\eel a' 140' a rie 

prel.ve tor 1 0117 and Sbaa as 140 ( • to~ 

o hoe 17, S 1\ a' laoO( 'h)/I _. tOI' O. bo 

till 117 as 170' (_th)! _. tor ODt boar. 

the ' •• ptr 'v ot 'bt bath VII '1ov11 rall 

.bon txt •• ,,, aWl. l' vu 'boqh 'ba" ....... 'U. 

ot 1400 ..., DO' be ntts. ld' tor oo.,l,et1al l.7ea '1' 

tON D t C.( )lS-COOB and dS."b7I_ • 1. 

Dl"hJ'l I~ 1 v ... 110 ,.Un 18 'l1&h' .ue •• , cau. 

l' ".. ttao\1l'" \hi', till. coapo_d 1117 .1ov17 411'111 oft, 

dur1q ,be ,!'O •••• ot •• tel' tora.'lon. !be ,llaD'1ST t tbe 

."Ipt VII .lao 18 h ..... 
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8fi 

fbe __ pro .. 

w ala obaa.M. The DeV 

tor wrk1q 'b1I ~."r 

belov. 

! vbDl po1Jeater lid' vu "ell povdere 

treate4 vlUl 'va'er, v1tal "'1101'0 .'lrr1D&. be vbol • 

•• pellSlon vu alloYed to .e"l.e YD. WbeIl bU .u,. 

aooled., ... perature, be. e1'lla''''. \18 1&781' 

waa 411 arcl.d. !bla .te,. " .. ...,..'e. ,brlee. It "aI 

expeotect tba' the lIDhaotect a 14 aDd U.'h1l.e1le .l.7e 1 

• alct " .. b ,. 

the vater-v.. lpe.'er vaa 1.. 1D 

abloJlOt01'll 'h1. .01u'10ft ".. &la1ft vaahed ,,It .od1_ 

blear " tlUa .ble .. ala l' e e. 

tbat tbe .. &a1d .hould yuh 0 t. the polJurl0 .... 

1. eape te ba.,.e _ tNe ea4 ar &7110. up •• But 

tb1a :r'" a weak &Old ct. '- lta bllb .lao1llar ".1Ib.\. 

beretoft 1 va t 1 tbat l' Yill _ rea" v1 b weak 

alkall 11_ 41_ 1:a1oarboaate. \It 0'" Jl tbe .ate.l , 

tb.ia "u &laill vubed vlth 411ute tqdroohlorl0 14. _ 

tb,1I op J'a ion aDT .odt aal' tora.,. \114 be .el'M 

- 1'. 01'1.1_1 &old1e .tON. the t1aa117 l' v .. r.pea 11 
v .. bed vith vater, t1ll 1t va. Deutra1. 

'11.14 ot the polTe.ter Val tOUBd to • a.1O I. 



h1a tJPe or po1Je."1' vaa &la1D 1 pr ..... te" 

on the ._ .upport. 1'be "lIh' ot the .tatioll&l7 ph .. . 

val also U1e .... fhla ce llIIm tUliq vaS heate. 1D air 

oy.n at 1]D° to naul,,, _ t5 hour.. l' Il It vaa ••• 

t I' tlU1q t_ 001_. the "tents. n t1M ... ta ot .uoh 

a 001 .. 1.1 'lYe belove 

-----------~ --~--~------~-------~---------------~-~--------~---I xpe te4 retention ,in 
(j.n 1I1Jl1lte.) 

C08pOQIld On the ul. On the wl. 
ot .ebaele ot br".7-
ao14 11 1014 
polJ1t.t.l'. pol,.. 1'. 

--------------------------------------------~-----------------
4I(.P1neae 

,.PiDeM 

Ai-Cue .. 

OOiMll8 

LDD_De 

6.83 

B.A 

1.1 

14.1 

1.9a 

10.1 

13.1 

11.1 

11.8 

• 
11.1 

11. 

».0 
11. 

------~-----------~--------~---~~~~------~-~----------------

th. lu' tvo oolaBbsllYe the retentlon tt... 

expeote4 on tbe bul. ot •• baol uld-41etbTlen. 11,.01 

po17e •• 1' UlCl Itru.1110 a ld-41.th1leDe 117001 pol,.., ••• 

It Oall be .eell that theN 18 a 41rteNDO. _tweeD 0 •• ne4 

and tbe expeete4 re'entlon t1M.. !beretor. 1;''' be 

oono1u4e4 tbat tbe reteatloft t1ae1 01' 1Jl t\lftl ,be 8010111-

tle. ot the ... pte Ya,..I, could not be wreaaed propol'

'1011&'-1, abo.e a oert 1J1 11l11t. 



It 1 expecte4 that uoh tn»e of d1oarboQ'110 

ac1cS and dl 'b71ene 117co1 reqG1" a .,ery loq t1M 

• 

the ... trpe of nlt. weN 0 aiDecl ill b 

oa.e of other loq cha1a 41 X711c 014-41 ~hTle 

111001 POlJ'ur. e"~houih it vu prepared ac rtill& to 

the above a'lolled., 1t1e4 pltt_dv.re. 

fa. ar1t_tloal ~te1'D ot he N tloll 1;1 • 

t h,4rocarbo Val tound at the te p tun ot 1IJ0 t 1000 

o 
and 182. On be ba.ls ot be •• 1D r ttlll tiD , 1t 

vas t.lt ae .... ar' to eX811 tbe et~ ot of teaperahft 

110" 010 1y. 

!M I... ootu. tl111D&. vere 11.e tor 'h1. 

1Iw • 1&&t1 ot 'e.perature Ir&418llt. Be ioll tllle uta 

were oaretul17 "oo1"4e4 llbetwell 700 ~ 110° at &II 1at8I'Yal 

ot lIP appl'OsUatelT. lot aU the po1Je.te •• _" UH, ,,,, 

oal, •• oc1a1c acld-c11etb11eu 117001, a41p10 14-dle h7le-

IlJe01, 0 ac1d-41eth1leDe 1110 1 and braa 111e 01 

d1etb71eae 117001 POl1't. tar. weN \IIIe4 tor th1. ..,..t 
of tb 1I1.e.'1Iat1011. Beterel108 le. were ec-plMAe, 

,-p1Jle1l8, 1t.l1el1e and n-&II71 acetate. 
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1"8 t • a va 

accorcU.Il, to h taneSa" '1218111..,..... aa4.. h 

CODI ll"apU • " 

ord.r to t1nd t 

pre,,1o 1,. 0 .ne. arltbu lu.l N1&._,_ • ..., o~ _l~_~" 

1M., 
tollov1JlC P '.dllN VU • 

phi ot 10, 'I • 11 vere 

t • • ot 11 t to \1J' po11.' ra 

In TI, d at 4Ut.rea • • I 

'r.qub oollpOUIId. v.r. h 

dUfeN • 111 the 101 VI 'Y • a 

would hm1.h tbe ratio tor 'the tva 

.-01 •• I w.. vay the rat1o. tor tile , 

OOIIPOWId' t • 
1'. ... 111 fable a, .10. th. maxi_ .... 1& 10 

t 

rpell10 

• d 

• 
e Jau al be.n oalculated and ,1 .. 11 in ._ 

, 

.lb1. 

expe:r tal l1II1 • alul 11 aboat 1QI in aD 

fbe • lble .eve.. ot 4.,,1 ticll ba bee 

,".1.u17. 

-. 
' • .at .... 

Yloe ot 11~1 • at. 1. ~"'IIl. to be 

•• h1. 'lh1a e.apo ta1u W 

xn- ato.. 1rl tb. tol'll of a ar •• ter t ~ at 
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• 80° I • p].a - .. 
--.---........ --Vel,bt 
Pbaa. .0 ) 

ppor " 

-------~----------- ------- ---.... --_... .., -- -
... 1 018 __ 10 • 78 

M 'b71 oh te 10.1 7 .0 

1, rep 
dlo1.eate 

1 10.0 1 

10. 117 

« 1 10." 

1 11 •• 10 

---... -.... --... -- .---------------... -~-----... ---~ -- ---
111l. 

Fore 

I th col 

, • a't the 

1& loub1p doe. t bold • • 
, cu.ot 

l11uaa 1. .... , 'tbe flow 

rate. are 41ft.reD'. .. after appl.71q "''1·~I. 

tor ,be dUteNa e 111 flow :rate, t11'1 ,_ 

't1M t 101-4 lea 110 

difrer auc thaD t 011 1, ... "11....... 4101 4 .......... . 

leie aold, otlae:rv1M 'OM 1Jl41oa 10u 01 .. l1IlearlV 

rae •• ho1l1 baYe NeD 0 e"able tNil , ••• d.'a. 
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bare 

th. rrela. a tw •• n' 

and ut1Yl',. .ttlot..t.. t.,.~. n •• r.te 

yolaMl - Y, ' - ot ,. arou'l bJ'dro arbolll p.r ,r t 

'b. ".'loft&r1 ~.. at 41It.rea' 1 perature •• 
I 

lbe .'a D&I7 phaI ..... 4 ..... al1phatlO.. I ot 

ph'halle a 1. file.. ..'ten 

1) D1 .. -pJlO ,.1 ph.-1a 

11) Dl lF1 late 

111) ,.1 phtbalate 

1Y) Ble1l-b 1 ,ll'b&1&_ 

ra 

.arboa a 

rea 
y) 

Y1) Di

yl1) D1-allllllPr..-: 

Y111) 

tepw1a •• 

! I. an n.~ 

tor 0 •• 

.n. t a .a..J.IIL.alr4lo 

1eat. iIA.Il"~." ft... M ......... 

tha" .. 1.1', _.-
.1"v1h 

ot •• & • 111 tM IlONal &1 bola vb1 h u a. 

1 110110 traplD' ot the _,1I.,halate •• ,.r. 
w.. rae al~ liDeu. O\tYS.oUl17 a ... mll 

coettl le.'. t belUleM YI DO. t 

in tbe abaia t 801'11&1 al boll -= 10 t' I h 

• rallbt li1l ••• 



IIpla9iJl.H n'At' .. ", tU,.t. 

DOW. we haft "\I ,4 .. h ~1o.. t 
tbe ,1Y.r 1. 1.ti.. ot ..... ....... W_D 

Jleu'rall.a ion lI1.a18.t. w clet •• --...-, • . 
tbat tbe I' Ua.t:loD .qul.a1.t. WIl 

re.,. t to .aoh lre.t.r. 

tbat tba t, t _leoQ],ar 

lp1t10aD .tt 'on tAl 

D d.. .. ot • paration. 

D tlu. 

or 'hi. pgrpo • we .. _····· ......... ·4 .. 

tol10w. III _ pre 10.. '.' W 11 

llquid va. • I.. '1D 
ot the 11q d W ad~ d 1D.ll a Y 7 tba • 

aolua " .......... d limo .ole ot 

deteraiD. 111 11 

.,&1.8nt. 

1tloD'. 

anc! l~_J. wer. ebo 11 

t. r4 4 a. 

Mt -p-.-
d. ple •• 

• 

I t l.ou .. 

v.lI11 vb'D VI take late oonal ... a'lon ,_ a 

hat talre. ,1& • . lui.. a 'nl al OLe 1 • 
• 



WbIIB a t1Plc 1. ple 18 1I1troduoe4 111 th. GLC 

colu.D, 1t .apovla •• and t .... apoura are d18aol ••• 1a 

tbe • t atlonar, pb.... It 1. h.re wh.N th. lIlterac~io .. 

betv .. n h. aolute and .01Yent .,le ule., talra pla .. u 

oat11lled. tile 4itt.rence beWHll tb ••• oap1J:al t.ndeno, 

ot the tve oapo_Bt. 1n tbe • tat1ca&17 pbaae 18 d.tena1a 
n 

b1 the toro.. aDd .,,1'&\1 ot laUraotiona betv. t 

.olute _le tale. an4 acl.at _1 •• le.. fb •• aIl d.r Wall. 

tor" aN 100111. UPOIl .. a'. ot all ,be a tONe •• 

t.oa' all tb. e. r tJP8 ot .tatloBar, phaa.a 

are looked poll .. _41u polal' •• bltrate.. DiDDDJl pbtba. 

law, 41 .. ",,1 phthalate eto. an &lao thate.. ha 

polar aUbatrat ••• 

:rltl al at , tau. t7P. ot •• 'era baa ._ 

carrled out b, ,r .. lou vorara .17 the, .ed a a1x t 

Ca and ""' b74rooarboa. ... t&D4ard Illxt\lN. ...ra1 

.tatloDar, phal •• wen triad. Ih., rana" tro. traaatoner 

011 - a nonpolar phd., to b1&b17 pow 1S.1d Ua 41aeth11 

torll&ll1U. lao. tbe, 41ttere. 1ft 1e 1ar w!lbt. 

(rana1Dl flOa 41 to 73), th.ir ., 1ar oollHlltratSon alao 

41tter.d to a lara. de,r ... 

WIlen the ebroaatotr_, obta1Jl •• 011 diDoDyl 

pbtbalate and 41b"t,1 phthalate are oo~ar. , we do t1nd 

10_ lianUl ant cbaDl.. 'lb • .,le.ul.e. ot 41_t,l phthalate 



are co.parat1 •• l, •• a118r than 411101111 phthalate. th.retor., 

the lI018oul •• ot .01 •• nt and 801ute are olo.er to,.ther. 

So, the ooaparat1",.ly polar. apound. - o1ef1lla - are 

.eleot1 •• ly r.tarded, Bute_-l and 1.obuten. are w.1l 

.epar&t.4 trom D-butan •• 

81111larl), when 1M _apu. tbe '.paratlou 

obta1Ded on .thyl ac.toao.' and d~ h,l toraaai t 

ve t1Dd that dlMth,l torua14e 11", •• be t.r •• par . 
fh1 18 dU8' tbe t,ot tb t 1t • .,hr denalt, 11 hilMI', 

o the aaber ot It.... are allO b1a _I'. 

In the pr.s.nt 1nYe.tllat1on, tbe lacular 

v_1&ht. of tbe po1J8.t •• are alao .utt101eJltlJ d1tt.rent. 

So a lov aoleeular w_lIbt .tattonar, pba ••• bou1&! turD1.h , 
coaparat1 •• 1J lION nUllber of .t .... ot 1D41l.tSoa. fheretore, 

the colaa. are t11le4 1D luoh a vaT tl'la euh oolW11l 

conta1fted l/.,O .,1. of .aoh po1J8.ter. the •• ool __ ns 

were oon41t10ne4 at !00 tor 1.8 hr. The r.t.ntion t1ll •• 

were reeorde4 &II usual and re,"1t, are tabulated 1D. table 11. 

the ret.nt10n tta.. vere .DOt 14.at1oal but 

vldely dUferent, 1Dd1cat1nl tbat _lar proportion Val 

not the dec1d1q tactor. l'b1. 1n turn 1ad1oate. tbat 

.,18oular wellht. of .uch type of po1,e.ter. do not ha •• 

&D7 '1In1t1caDt ettect on retent10n t1M or de,ree ot 

.eparat1on. 



!able 11 

-~--~---~~-------------~-----~~-~~------------~----------~----~-------~-----------
Coapouacl K .. ber ot 

_tb7leDe 

PO"" 
Molecular 
vellht 

We1Cht ot 
the Uquld. 

Retention Contribution 
t~ per Ir .. , per 

th11ene croup 
------~----~-~~-~~-~------------~----~-------------------~~------~----~---------~ 
-P ......... 

~-P1De_ 

A 3-Carene 

Limnene 

CUP_De 

a 
3 
-i 
7 

2 
3 
4 
7 

3 
-i 
7 

2 
3 

" 7 

2 
3 

" 7 

MO 
11M 

12. 
MO 

11M 
398 

1 
340 

11 
3 

I ' 
340 

11 
3 

" 

o. 0."" 
8. 
0.878 
a. 

- . 0.711 

• 
0.791 

2.03 
0.98 
3.76 
.M 

3. 
1 •• 
•• 63 
4.08 

4.85 
1.19 
8.8) 
6.31 

6. 
.80 

11.93 
7.11) 

2.81 
1.a6 
6.33 
3. 

o. 
0.7640 
0.7301 
0 .7361 

0.1313 
0.9811 
0.9380 
0 .1690 

0.8'1. 
0 ••• 
o. 
o. 

-~----~-----~~--~~-----~---~--~-----~~~~------------~~~-~---------~------~----~ 

~ 
~ 



IOMvbat 11IIlle t". ot lny •• tll t1on, 

re,areSina tbe .tt.et of .,le ular e1lht ot P017e Qtell' 

111oola, _11 oarrie4 0 t.l! lard .4 po1,.'~le 
1170018 (.,leoular _ilbtl r8DI1DC fro. 100 to 10 ) 

tat1oD&r7 "' •• , aDel thaD .,loloU 1 •• 1.. t iI7drO

oarllo~I, ato ••• '." •• , aleohola .to. v." rue 

the ,rapb ot 10, 

tor ~att1Da aD 

11Teo l.a 1. P 

ro .. t1 • 011 yu10" po~ IaJ'le-

tbat • t_t1&1 

bore I' 1Jl l'elOlBloa haa ... • tt.o_ 1t1 

tbe .,leolllar .1Ibt ot th'. 'iollar, pbaa •• 

reu • 

, 
it 1. VOl' of parattlU 

hay. in ...... 

d.cr .... d _, 1Il0reaa1Dl _I.e 111 nlp' ot ,o1,.'b7l ... 

111001. It 11 alao lIIpor' .. ' that wb.n a 001 ot POlT

.tb7leDe IlT 1 1 belq r • the _1. lar wiglS ot the 

tatiollaIT phas. "_iDa collatat. 

Pre.,10\18 lIDl'Drl bay. tll led the .tt.. ot 

coD41tlon1D a polTe.'.1' col t 41ft.reat t .. per&tur •• ~ lt 
tD10 1 001\l1li1 ot POlJpJlOP1leDe 117 01-.. at.... 110v17 

condit10n 4, at tixe4 tellJ)eratur. aDd flov I'ate. !be . 
yapourl ooa1q o\lt tro. the ttl"eDtl V,I'. aOll4eu.d Ul4 

11\ apeatra v.r. l'eoor4.4. It val toWl4 tbat vater 11 e 

... 1n conl'1 Qent in the ooM.lllat.l. nil ill tVb. 1D4loate., 



, 

that tr .. hydroX)'l and carbolql aroupa &0 on oon4e111111, 

to,etber .. the 001\811 11 beina ooDdltione4. 0 the 

IIIOlecular ve11ht 11&1 DOt be ooutant as 10na al the 

con41tion1nl il not o.er. Lip.Iq, LandovneS and Qo4et 

.tud1ed variou. polyesterl who.e ~l.oular v.ilhtl vere 

ranainl tro. 1000 to 30,000. Bu.t DO 111nifieant etteet 

W<.\I oblened. !be above .entioned obl.nationa, 1iltioa. 

that 1I01ar proportion vas DOt the dec1din, tacto • Hove.er, 

vben ,be retention t1.e YaI dl.1cled by the otua1 vellht 

of tbe at tloll&1T pha.e and then bJ the nuaber of .et1171e. 

groupa, whioh 1 be co!l81dered as oontribution per Ir .. 

per methyle. IrouP, the values were near11 cODstant. The •• 

value are bbu1ated 1ft Table 11 \mder • oontribution per 

Ir .. per tbTlene IrouP'. 

~hll 1. in aaree .. l1t w1th the 1taear1t1 faotor 

ob ened previously, thouab 1t .., be worth reme ber1Dl 

tbat 111 the earlier bY.lt1&ationa, equal ve11htl ot 

at tiGner, pbase wen used. 
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Pr •• lo. ob •• natleu bay. alred, li"11 \18 a 

cl.ar 14ea bout tbe nature t tb. POlJ'e.t.1' and It. 

etteot OD the retention t •• &Del deln. ot •• paration. 

ObYloual1' the utual ebro_ IraM, dran d.1' yule 

.. a41tiona votal4 "pr ••• Dt a elear piotare ot the pre ... t 

iIlY •• t1latlou _ l_retoN 10M ot tbe 1IIpO t ohM • 

tOlr ... are p,. •• nt.4 ben-

ot 11 tbe po l,..ter. wer. ..d tor th1a purpo •• , 

bat oblJ tbN. polye.ter. wn .ed. tbe, are u tol10V11 

1. \10011110 a 14 1etb7lene 11 1 1Je.t.r-

2. _oio uld-d1eth71 •• Il7oo1 po~.ter. 

a. ..xa4 ..... 1,H ... 1 arboXT1i. aeld-dl.th,l •• 
117001 po 1J'e' teJ'. ' 

the •• le.tly. obol • to. tbe.. POlJ'e.tel" bappelll 
~J 

to bel\hilhlJ polar, ,bal. 10.1 11 baY1D& _41_ ,ol.ar1 1" 

aDd phu. .3 ..... to be leut polar. 

Cel1t. MIt laO.110 •• h .1H, vu " .. et tor thi. 

purpo... It va. tboreuahlJ pvit1.. &I •• 1'1M" 111 

U'-r tUN. 
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ta1D.. ft r t re. • 
U) 'f. 

(U) 

(DI) 

(IY) 

(V) 

1. 

I. 

a. 

( 1) 

1M 1 t 

1 phas ••• 

pi 

laO.1S> ... Il 11.& •• 

• 

• oWo aold-d1.'b71.eae ,1 1 ~.te,...aq& 

• baG 1. old-dietb7lan. ,17eol JOlPIlt.,. -1 

z •• ..1,1 110 i.-die Tle .. 
,b 1 po 1,. Iter 

rat. - • ••••• /10 

ote. lbe 1 ellht ot t_ t111lap t tbl .... 
1D. M ..... ot _ til • 001 •• ."to, tbe 

'_1 nl,b' of th •• taUoDaI7 pbal... t ,_ 
• tor the 'hree 1 • 1nla ,N" , 
N We to ,.t tbe .xp. ted flow rate val alao 
_, the ._. 
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Cogogpt pw. 1. -C1p!o1 •• 'Dloh!!lDpDl 

rla. 1 

Sta'loDar, a 1d-dl.\b1lan. I 1 J01re.t.~. 

1, ..elM01. cOllt. 01117 0_ 0 •• 111 ,ht 

tora ot a IlUlm-.",1ar .th.r IS aka ••• 

on. oar_DJ'l up whlch 1. ta1rlT tolar .h1apo 

IroUP .utt.r. &Y1 1ftte •• , vi b tbl. polar 

,bal.. theretore, c'cklux:...... ra.. an.~ tb. 1e 

, 1, -c1lle0la, .... 'boUita tba bol11q 0 polar •• po 

e1Deole g,.1M." 
_,. 100 

. 0 
M blilier _ aearlT 10. blI 0 • 

D .. an .sup1e ot lUq polat re"~.a1. 

t.tlollaJ7 ,bal.. .baolc 01c1-41.tb.71 •• IlTeol pol,..,.r. 
1ft tAl. cas. of tatlollU, pbal., we t1nc1 that 

tbe atlon talre. plao. 1D tON ot par'la1l7 •• ,arated 

two .,.. .... latty. n_ntloD 1M 18 to 

eYer, t oNe!' of .-ra ... reaa1lla tb* .... AI 

cu. with ... 1a1c .olc1-dl.th71ea. IlJaol pol,..r. 

r1&. 8. 

• 
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flU l,Jaer _ ..,le. ,N ill 

1t. a.1 1. t~..a'. Jatv ~ the .. l Ult, f DO - Jar 

coapot.U14 la ..... ,.....,..1.-, ~ iDeN to & "17 lar, •• ' ......... . 

wh1le U111 1. t ,.loDalraJII .. . 

, o •• e ve t 
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retellt 
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1. duh 1. t e. tb.aD 1. tha: 18 0 lrt ___ v. 
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ill tbe.ton t .. well '.parah. It 

• 0 

tlla' , 

._ pa1r 1. Yel'7 a10elJ lepara_ .... 1iiI' ...... r..v _ ..... _ ..... 

• 

&lJeol po~ lUlt tbe 01' esa of .. e.e 11 NY... • Alao 

1 t , __ tbat t_ . are ta1rlJ • • 
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FIG- 7 <D 
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FIG. 16. 

®(!) 

Phose: Succinic acid 
diethylene glycol polvAct'Ar1 

<D Dihydroearvone. 

@ Carvone. 

FIG. 17. 1 I FIG. 18. 

® <D 

Phose: Sebacic acid diethylene glycol 
polyester. 

<D Dihydrocarvone. 

® Corvone . 

®<D 

Phose; Hexodecane -1,16 
dicarboxylic acid diethvl_ a 

glycol polyester. 

CD Dihydrocarvone. 

® Corvone. 
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FIG. 22. 
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diethylene glycol 
pol,eSf.er. 

FIG. 24 
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Phose: Hexadecane -1,16 - dicar
boxylic acid diethylene 
glycol polyester. 
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FIG. 25. FIG. 26. 
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Phose: Succinic acid diefhYI-1 Phase: Sebocic acid diethylene 
ene glycol polyester glycol polyester. 

FIG. 27 . 
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Phase: Hexodecane-1, 16-
dicarboxylic acid 
d.iethylene glycol 
p-ct-I," 
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FIG. 28. 

• c 
0 
u • '0 
0 -c • Q. 
0 
u 
>-
u , 
c 

!\ 
I ., 

C 
o 
> ... 
o 
U 

,On 

Phose : Sebacic acid diethylene 
glycol potyester. 

FIG. 29. 
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Phose: Hexodecone -1, 16-dicorboxylic acid 
diethylene glycol polyester . 
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FIG. 30. G) 

® 

Phose: Succinic acid diethylene 
glycol polyester. 
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Phose: Hexadecane-t ,16-dicorboxylic 
acid diethylene glycol poly
ester. 
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Phase= Succfnic acid diethylene 
glycOl, polyester. 

Linotool. 
Camphor. 

_ 80 rn 8.01 , 
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FIG. 34. 
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Ph!!se: Sebocic aeid diethYlene 
gJycol · polyester. 

G} Li no 1001. 
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IUIKARY 

PolJ'e.ter. fro. 41ft.rent I, .... 11001., raDIilll 

trow .th,l .... ,1,001 to l,l6-pent&4.oall.d101, vitb adipio 

a 14 nft pr.pared aDd e. 1 ted ... "batrate. tor ... -

11quid cbroaato,raph,. S •• eral terpenic aDd t.v non

t.rpen1 ooapoUDd. v.r. aD&1Jaed. It wu ob .. rv.d tbat 

,be r.1tention ts.. 1. a oharaot.ri.tl0 ot t_ Daber ot 

_tI111.M 11'0. 111 tbe ,1100110 tr".Dt ot tbe po~.ter 

aa4, .. betore, tollow a 111Mar nlatlomh1p, whioh .tart. 

de.1at1q at 1,10-4.0 ... 4101. tbe ett •• , on reten'ton tiM. 

b, uiDI .th1lene ,1,001 and obaq1Dl the aold tr .... l1t w .. 

ala .t"d184. S1a11ar17, tb •• tt.et on "._tlon t1M. b1 

.-1111 l,l-peDkll.410l (whiob baa the ._ n_ber ot 17-

val ... , ate. 111 tbe oham &ait .. cli.tbTle_ IlTool) and 

ohall,1Jl. tbe ao14io tr ... nt w .. al.o e.wiNd. Fro " 

abo.e un'lon.d oba.nationa, lt v .. ol.ar that the 

nte'ion t1M. ot hJ'4rooarbola-t". eowpound •• , be 

.nolWOu17 iIlen ... 4 b1 aiDa & po!7e.ter 4.1'1 •• 4 tlOw 

•• rr-1o11l-oba1l1 410 rboXT110 aold and loD.-oha1Jl 1, 

117001. Bowver, the r.t.ntlon tlM. ot b7dro. boD. 

r.aob a oerta1l1 .atvatloD point above vh1 h thelr 

.01Ul11tl •• clo not iDor .... appr.c1abl1. F1nallYt tb • 

• tte t ot d.ad 'YOluu ot tbe 001'1111 v .. 41.oua •• 4 wlth 



n.pect to tbe oa •• or lolli-chain as vell ... hort-chaln 

po1,. •• t.r.. 80_ ot tbe Itationary ph .... d •• cribed 1n 

the part are 11ke11 to be .,.r,. •• tul tor capillary 

colW1D8 and tor preparati.,. ,u-liquid obrouto,raphy. 
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In tbe la.t ch pter, a '7.teaatic .tudT ot the 

pelTe.ter. v pre.ented. '.rhe.e pol,...terl were derived 

troB l,.-dlcarboXTl1c acid. an4 41athTlene 117001. It 
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Wal a110 tOlDld that, when all the coluam par_t r. vere 

nor .. 118 e4, the retention t1ae. ot hydrooarbon. tollow a 

clear arit~tioa1 pattern. Bovever, .uch t7P8 ot pattern 

11 not to1lowed by oq,enated compound •• 

It i. therefore thoucht worthwhile to .tudy 

whether the .... re1a11 onabip would ex1.t in the cal8 ot 

pol7a8r. derived troB l,m-11JOO1. and, .o.e .u1'abl acid •• 

fbi. ohapter de.oribe. a detailed .tud, ot the 

bove .. ntioned proble... In order to have a clearer 

1clea about thi. pattern or arlthllet1cal relat1onship, 

lome other related faotorl have a110 been 1Dve"1&a'e. 

and the result. are included in this chapter. 



EXPERI MEN TA.L 

•• ri •• ot pol,..ter. w.re .7Dth •• i •• d trom 

adiplc aoid (oonstant) and 1, ,lyco1., 

SO.CHa- (CHg)n-CH2-OK, ran&1q tro. ethyl •• ,1yco1 (naO) 

to pentad.caD8-l,15-41ol (Da l3). The .0ureM. ot all the 

clrcol. are de.crlbed belov. 

1. thyan. 111001, rHa - ~a 
OK OK 
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It vas oo .. eroially available and vas pur1t1ed by 

caretul tractlonation. It lave a sinlle peak, when lt va. 

an l,.ed by GLe. 

2. l,3.Prppant dipls 

It was commercially available . It va. purlf1ed 

by tr otionat1on. It vas 8_ to SJ6~ pure as te.ted by 

Li 1£ anal,. 1 •• 

3. !tutue.1,4-4101& CHa -eRa .CHa -CHa , I 
ClH OH 

It was purifled by fraotionation. It vas about 

9~ pur. u .hown by GLe analy.l •• 

4. lentape.l,§-4ioJ. ~H2. -(C.H;L)3-f H1. 

OH oH 
It was purlfled by fraot1onation. It va. about 

~ pure as .hown by GLC analy.i •• 



6. aexane-l.6-d10l CIIa- (CHa)4-o12 
OH OR 

It v a not e .. 1ly ayailable. It vas therefore 

sJDthea1aed durtn& the.e 1DY .tllation •• 
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Pure adlp1c acid Val eaterlfled to 1t. d1ethYl 

ester. Th. dlethyl ad1pat. vaa carefully dlstilled under 

v cuua. Thi d1stilled product. was reduced with Uth1ua 

lta1nlUil bJdrlde •• uaual. Tbe re.ulting hexane-1.S

dlol was .lovl, dl.tliled under yacuua. Th. dl.till 4 

product at once 1011dlfl.d, .p. 410 (llt. 420 ). It 

recorded a .1ft,a pe k aa lhown by GLe analYl11. 

9Ha- (eRa )7.y1i2 
~H CiH 

6. lon .... -l.8-dloll 

It va. prepared by the I1tb1. alua1D1U11 b7dr1d. 

r duetleD ot the d1eth71 e.t.r ot az.lalc acld. 

m.p. 4~~; (llt. 42-4,;0). It gave a 11nale peak OD 

Q LC anal,all. 

7. De gag' .1.10 -41011 9Ha - (CHa )8-qBa 
OH 08 

It vas allo prepared b1 the lithia al_1nlua 

hydrlde reductlon ot the dl thy1 e.ter of s bacla acld, 

m.p. 730 (lit. 73.7&0). 



125 

8. Tr1deoane.l,13-dlols CH2 - (ella) u -eRa 
OM ('H 

It Val prepared by the 11thlum alua1n1ua bJdr1d. 

reduction ot the d1.th1l ester ot bral l y11c ac1d. HoweTer, 

this glycol did contain traces ot second collponent, as 

shown by GLe analYlis. It wu uaed as such, 

a.p. 74.78° (llt. 76°). 

9. Ptptad,cane.1,l§-d1pls C!2-(CBa)18-CHa 
OH CH 

It was also obtained by the 11th1a a1U111niWl 

hydr1de r.duction ot the d1 th11 •• ter ot pentadecan. 

d1carbox111c ac1d, M.p. sTl (Ut •• 0). 

Tile oth.r serill ot po1,.lters studi.d Vlre as 

tollows. 

(1) It~lene a1yo01 (oonstant ,1,0011c traa .. nt), and 
(i) Succ1n10 a01d 
(11) Ad1,10 aoid 
(111) Seba01c a01d. 

(2) Pentane.l,§.dlol (constant 11,00l1c traa eDt), and 
(1) Suacln10 acld 
(11) Adip1c aold 
(111) Sebaclc aoid. 

(3) B.xadeo&nl.l,18-d10arboxr1lc ac1d(conl tant), and 
(i) Butane-l,4-d1ol 
(11) D.cane.l, If' -d101 
(111) Pentadecane-l,15-d101. 



the lourae I ot the correlpon! 1nl ac1dl have 

been alreadY delcribed 1n the pre~~ cbapt r. 

Preparation ot the pol,.lter I 

The preparation of the polY.lterl of the corre -

pond1n& 11yooll and acids val aarried oat, as described 

in the last ohapter v1th lome mod1tlaat1onl. 

In the preTioul ler1es, ve h ~e used a temperature 

ot 135_1400 • A tev pre l1ll1nary exper1aents lbowed that 

thia ran,e ot temperature wal rather low. Therefore, the 

temperature ot elter tONatien in the preaent cue va. 

maintained at 145.1500 throUlhout. At thil te .. perature 

raDle, the .tartilli miXture ot the corre.pondinl aald and 

the Ilyco1 at once bea_ OOl1018neou.a and the procell of 

•• ter toraatioD vas touod to be aat1.tactory. 

the relult1Jl& "I. Val d1.ao1ved in meth7lene 
• 

chloride and wb.rev r nec •• aary, chlorotorJI Val useel. 

Thia aolutlon was waabed repeatedly with ~at.r, dried 

<aodium aulphate), the solvent removed and the res1due 

tried to conatant we1&ht. 

POlyeater d.r1~ed trom ethylene l17c01 and'ad1pic 

acid 11 a viacoWi liquid. One that hal been 11Dtheaiaed 

from adipic acid nd butane-l,4-diel is a lemiaolid. The 



rest ot the po11esters obtained tro. pentane.I,S-diol 

onwards upto pentadecane-I,16-diol and ad1p1c acid are 

all low .ltlnl solids. 
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The other poly sters der1ved, either trom hexa

decane.1,le-dicarbox111c acid and the corr •• ponding ,l,cols, 

or from aabac1c acid and the correlpond1na ,11001.1, are 

all low melt1Dl 1011ds. 

the approx1aate 1ecular vei,htl were 0 bta1ned 

by the end group t1trations in alcoholic lolutlonl. SOlle 

ot the pol,.sterl were not fa1rly soluble, the1r t1tr t10na 

were rendered d1ft1cult. The results or the.e oblervatlonl 

are recorded 1n Table 1. 

In orcler to have oonlilteno, in the case of 

retention ti .. data recorded tor 1.-.d1oarboxyl1c acid 

and d1ethJlene ,11c01 po17J19rl and the pre ent po11J18rl, 

t ne tollow1n1 lupl.1 were cho.en al Itandar4 lamplel. 

Monoterpenlc hldrooarboll! 

(i) c(.Pin ne, (i1) ,.pineDl, (11i) ~3-oarenet 

(iv) limonene, (y) tr1cyclene, (vi) caapbeDl, (yii) 118. 

cineole, and (vlil) p-cJaene. 

IODttl'pg10 sUp1l1 a 

(1) Cyclohexane, (il) aethyl alcohol, (11i) 

ethyl alcohol. 



labll 1 

Molecular vellht. ot the po1Je.ter. a. 
determ1Ded b1 tbe end IrollP tl trat iona • 
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--------~----~---------------------- -- ------ - --------------
Co.ponent ot the pol,e.ter Moleoular 
~Ac~ld~~~~----~~G-11-C~o~1----------------ve1Iht. 

--------~-------------------------~-------~----------------
d1plc acld 

"" 
"It 

"" 
It" 

"" 
Tt" 

It" 
It" 

Sllccinlc acld 

dlpio acid 

Sebac10 acid 

Hexadecane-l,le. 
dioarbox11ic aoid 

.... 
'" 

Suco1ftic acid 

dlpic acld 

Sebacla acid 

Eth11ene 11yool 

l,3.Propane dlol 

l,4-Butane 4101 

1,6-Pentaned101 

1,6-Bexane d1o1 

l, B-Ronane d1o1 

l, lO-De caned io 1 

l,13.Tridecanetto1 

l,15-Pentadecanet1ol 

Ethylene,11co1 

" 
" 

!I.,4.Blltaned1ol 

l,lO-Decaned101 

1,l6.Pentadecanediol 

l,5-Pentadec1iol 

" 

" 

433, 4ao 

44 t 4AfS 

10~l, W8 

-
7t1S3, 6130 

lnlOluble 

"" 
"" 
"" 
333, ~88 

433, 4~O 

11SR, 1008 

inaoluble 

"" 
.," 
"" 
n" 

"" 
------------------------------------------------------------



Honot,rp.n1c om. ted colpouad, 

(1) tIC.t,rpineol, (11) linalool, (111) l-born.ol, 

(lv) 1.obOrneol, (.) .. nthol, (v1) ilopu1.,ol, (v11) 

camphor, (vi11) c non., and (!x) bornyl ac.tat •• 

aalQuittrp.Dlc bldrocarbonl 

12~1 

(1) ~.trahfdro.l . .. n., (11) p.I.l1n.n., (111) 

caryophy1l.ne, (1v) humul'nt, (v) lonaitol.DI, (v1) IoDli

cyclen., and (v11) cyclopentad.cane. 

All thel' lampl.1 w.re n.arly 9$ pure as tound 

by GLe aDaly •••• 

I mpr'lnatlon and tl11lnl 

Indlan tlre-orick .upport (60.80 melh) wal ua.d 

throUCbout th.l •• xperiment.. the requir.d quantlt1 ot 

the poly.lt.r and tlre-brlck powd.r Val w.1ahtd up to a 

ml l 11araa. th. pol,..t.r Vall d1.101v.d in .ethyl.be chlorlde 

or chloratol'll al required and th.n 1t vaa iaprepat.d upon 

t il' tire-briok lupport br Ilurry method. The lolvent va. 
a., 

110wly ftllOv.d on water" bath. Th. 1IIpr'IDated aaterlal Val 

dri.d at 110.1800 tor I.veral hour. to a conltant w.l,ht. 

Thus the .at.rlal Wal r.ady tor tlll 1ng the colu.n. 
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In the case ot present investilatioD also, one 

and the same colUlUl was used 1n order to bav. unitormity. 

Wben the study ot one colL1llll tl1ling waa over, lt vaa 

removed tro. the column, the column was vasbed repeatedly 

and then driec1 by passina bot air tor so .. tiM. Great 

care vas taKeD so that there would not be &n7 chance ot 

contamination or the previou. column tilltnc vith the 

next one. 

Every tt.e column vas t .ted tor 1nlet pressure 

and the corresponding flow rate of the carrler las. 11' the 

expected tlow rate vas not obtained with the required 

inlet pressure, then the colwm vu repacked. Thus it 

vas rendered possible to d~Wlt the expected flow rate 

vith de.1r.d 1nlet pressure (v1thin the limtt ot Z 3 ma.). 

In the previous chapter, 1t has been shown that 

1f the coluan variable. are noraaliaed properly, a d1rect 

coapar1son ot the retent10n time data 18 rendered possibl • 

So the tollovina column para..ter. vere _ 1nta1ned conltant. 

1. Colwm lenlth . t.1t.tt. 
2. eilht ot the column ~"ll'e. 1.88 I. <t 0.006) 
3. Carrier las tlow rate(hydrolen) 4 lit./hr. 
4. Inlet pres,ure (1) 126 <t 3 .. ) at 800 

(1i) 180 (t " _) at 1630 
5. Bridle current: 1150 IlIA 
6. Sample .1.e. 1 ~1 (by the help ot Hamilton 

syrln,., 10 ~l capacity). 



In the prevloua aerle., lt was observed that 

.oaetiaea the retention tl.a vere too hlah. Theretore 

1n the preaent inveatl1at10na, the wel&ht ot the column 

l1quid wu reduced to 1.98 I., aaa1nat a.S5 I_ which 
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val the caae w1th tbe prevloua serle.. Howe.,er, ao .. 

columna were run v1th .tlll I..aer we1cbt ot the polT

ester, but tbe retention tiMa vere round to be too loVe 

Tberetore the weilht ot the column l1quld was .alnta1Ded 

at 1.98 I. tbl'OUlbout the •• experiment.. Once alaiD the 

retention tt.e. were recorded witb the help ot a atop

vatch, a d.aor1bed 1n prevloua ohapter. 

RES~S AID DISCUSSION 

Monoterpenlc hTdrooarbona and the other low 

bo1l1n& DOnterpenl0 aamplea were run at SOO onlT and the 

retention tt.e data are preaented in Table 2. 

Monoterpen1c oX1lenated co.pounda and a.aqu1ter

penlc hTdrocarboDl were run at 163-16 sO • The resulta are 

pre.ented in Table 3. 

A Ilance at theae two tablea, once alain tumahea 

a clear ar1thm8t1oal relat1oDlh1p between the retentlon 

time ot hydrocarbon. and nWlber ot •• thylene group. in the 

gl,co11c traament ot the pol,aater. Once aga1n the ar1th-
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Tabl. 2 

Het.nt1on t1at in min. at SOO 

-------------~---~~--~~---~----~-----~---------------~ --------

Compound 
Nuber ot •• th1l.n. croups in the &11Co11c 
traa.nt ot the polyest.r. 
.c1d1e coaE2n.nt - Ad1210 ao1d - constant. 
a 3 .. 5 6 9 

---~-~--~-----~--------~--------------~------------~----~-----
aC-PiD.D. 2.96 4.10 6.47 6.36 8.30 11.9 

,.P1I1en. 5.06 7.83 9.8) 10.76 14.36 19.6 

~3...car.n. '.70 9.08 12.10 13.B6 18.10 a6.5 

Limo_D • 9.13 la.70 If.OO 19.26 ~5.3 35.0 . 
i'r1c101.n. 2.838 3.93 8.10 6.76 8.ao 10.1 

eaaphlnt 4.280 6.80 7.ft) 8.66 11.10 15.3 

p-C1MD. 16.25 ~O.O 26.0 a8.40 :n.O 41.3 

Cyolobexan. 0.366 0.460 0.66 0.666 1.00 1.40 

Methyl alcohol 1.365 - 1.42 1. flO 1.15 1.10 

Ethyl aloohol 1.783 g.lO 2.00 1.70 1.60 

laB-Cineol. 13.70 - 22.1 24.0 a?6 33.1 

-~---------------------------~------------------~----------



Tabl. 3 

Retention t:lae 1D .iD. at le3.&l0 Ac1dic co.ponant - Ad1p1c ac1d - conataDt. 

~--~~~-~---~---~--~~-~--~---~-~---------~-----------------------------~------~---------~-----~---
. Co.pound 8111- . Ap1.

cone &ODe 
_.lIer ot _thyl.ne groups 1n tt. a17col1c trag.ent ot tbe 
po 178stel'. 

3 4 S e 9 10 13 . 16 

------~-~-----~----~-~~-~----~----~-~-~----~--------~--~-------~-~~~-~-~----~--~--~----~--~ 
cC.terp1neol 4.30 4.80 
L1Dalool 2.sa· 

rIllItO 1 3.la 
Isobor'D801 3.70 
l-Mentbol 3. 
Caapbor 3.35 
CarvODe 6.37 
Iso puleao 1 3 •• 
Born71acetate 6.10 
tetrabTdro-

3.70 
9.20 
3 • .a? 
9.33 
7.76 
14.lO 
10.00 
13.80 

ale.ne 10.80 ?:7 .36 
~-Sel1DeDe 16.l3 46.80 
Loq1tole_ 11.66 33.00 
Car1o~b711aD8 12.61 34.00 
Huauleae 14.30 30.150 
loDllc,.~_ 10.33 38.80 
Cyolopenta
de .... 27.10 -

7.66 9.20 8.80 10.10 - 12.00 
3.40 4.00 4.1S 4.8& 4.80 4.80 
6.7S 8.16 8.&0 9.10 10.40 10. 
5.10 7.33 7.30 8.SS 9.16 
a.3O 7.00 7.1& R.17 ~.~ 9.66 

.10 5.40 S.fiD 6.10 6.80 6.86 
10.00 11.87 11.m 1~.80 13.80 15.10 
4.80 S.. 6.on 6.87 7.93 8.10 
5.00 5.80 6.30 7~OO 8.2S fI.77 

3.40 
8.00 
4.66 
6.40 
6.e3 
3.80 

4.05 4.10 I.eo 
8.63 11.3S lS.CO 
1.153 e.n 8.7( 
e~o 7.4.3 g.80 
8.17 8.10 1~.8a 

4.40 5.81 6.78 

• 
8.10 11.80 
17.80 23.10 
10.80 16.80 
10.90 1S. SIO 
16.00 21.13 
8.00 11.80 

7.a6 10.00 19.40 18.00 22.00 31. 

- 1a.40 
4.76 4.10 
11.1e 11.a 
10.~S 10.00 
9.81 9.75 
1.lO 1.3S 

14.80 13.80 
~.3p. 8.13 
9.83 8.81 

12.70 15.13 
.13 

1.6.00 
16.10 
1.U 

13.00 

29. 
11.16 
19. 

5.41 
14.15 

33.83 G.tO 

U.75 
.60 

10.115 
9.76 
10.ro 
7.00 
13.150 
9.~ 
1.70 

14.66 
'=B .75 
18.eo 
19.10 
•• 00 
lS.40 

• 

---~-------.--~--~-~-~~~~--~----------~~-~~---~------~~---------~-----------~-~----~--~ 

,... 
W 
CJ,.J 



·et1cal rela'ionah1p tl - tl 

x - 'T 

• C (1) 

tomd 1n the 0 ... ot prev10us .erl •• ot polye.ter., vu 

" 11d 1D tbe o .. e ot 1, Il,COll-ad1p1c aold polye.ter • 

• erle •• ~be tabulated relult are pre.ented in Table. 

4A aDd .0. Fro. the r •• u1tl, lt 18 obvious tbat the 

linear relationsblp betw.eD tb. r.tentlon t1M and tbe 

DUllber ot tb7lene IroUP' 1D tbe IlycoUo tr .... llt, 1. 

val in ~h. pre •• nt •• rle. well. ~eD th. retent10n 

t1M. ot the _llOterpenl0 and .e.qu1terpenic h7c!rocarbon. 

are plott.d &lainat the n_ber ot aetb7lene IroUP' 1l'1 the 

g11colic tr ... nt or the pol,..ter, lood Itrallht ltD •• 

are 0 bta1n.d as 8 novn in Graph I and Graph II. 

Onc. &lain the arlt~etlcal patt.rn Val telt.4 

a. prevloua17. Here the a •• r ... ratio ot tbe retent10n 

t11le tor lix IIODOt.rpen •• and .ix lelqu11ierp 118. on 

dlrterent palplter. are Ibow aaam.t tbe .xpected v lue •• 

Thele valuel are re'orded in Table 6. In thi. cue, lt 

can be .een that the experl.ental and tbe .xpeoted yalu •• 

air •• w.ll, within the 11.1t. ot experiaental error, tbe 

Jlax1llWll deviation be 1n& •• 

Furtber caretul eUllinatlon ot tbe retentlon tl •• 

data lhows that th1a linear r.lation.hip of the retentlon 

t1aa and the number ot _thy1ene IrouP. in tbe l17oo11c 

frq .. nt, breaa at 1,lf -decane dlol and adiplc acld 
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lula M 
&.,a1.'101l ot 'at at 80° 

taX _ tlt7 x, C t x_~ x-, C 

",-PiIle_ ,.P .. 
• 1 •• 14.41 ,..., 1-01 

7.10 1.30 1 .17 ,-314 2.0. 
6.<i3 ,-&a. l.a, 10.00 ' ...... 8 .00 

~3-Care_ La._ e 

18.80 . ...., 1.70 .87 
16.42 .a-e 1.74 n . 
13.40 , .... t.68 18.00 

!r1,. C ... 
7.77 1 ... 7 l.U 11.01 ......, 1. 
6.6? 1.11 9.10 1. 
6.60 , .... ! 1.10 7.80 , .... , 1. 

Cyo 10 he zane 

1.034 , . ..., O.l.a 
O.NO 0.181 
0.?40 0.1'" 

Tetrah7droe~na ,..sellneae 

S.so 10. a 1.1 18.1 
8.61 1O.a-? 1. 11. 
7.80 ..... 1.10 14.80 
6.11 1 -Ba6 1.n 11.14 

Lonl1tolee Car,.,..,. J._ 

12 •• 10- 1.6& 11.10 1O..a-8 1.48 
10.47 1O-a-? 1.49 10.10 -8a1 1. 
9.0' 10......e 1.61 '.4'7 10 1. 
7.30 10-"& 1.46 7.30 10 1 •• 
Ba1ll.ene Loq1oyolene 
14. 10_8 1.87 9.80 1O-la8 1.33 
13. lO-s-? 1.8. 8.'0 lO....., 1.a8 
11. 1Oe4111 1." 7.'. 10 .... 1.19 
9.63 10- 6 1.1a e.aa 10-6-6 1.16 





Grapti U 
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Bela lou tv •• a tu ratio ,be II r ot 
- b7leDe C and the rat t tu "'-tlon 
ts... D' r.'''''1Y •• ubatrate. 

.. 
.-~--------~---~--~------------------- ------..... _---.. -

R tSo ot •• r..- Cale - • 'be be rat10 of la, Brror I r 
.f _thTJ.ae It •• ne. ratio 
Iro"Pl re1ieJa'ioa 

~~. 

- ------ --~---- .----~---~---~~-- -- ---
10/. • 1.80 • - -
10/1 1." 1. I. e • 

1V4 1.1. 8.18 3.0 .e , ... 1.G 1.8) S.O 1.87 1.10 

II 1.11 3.0 1.0 1." .0 Ll 
tV. 1. 1. 6.0 1. 1. (1 

4,'8 1.11 1. .0 1.81 1.U 

atl - - - 1. 1.10 1 

~- _. ----- -----~-----~-~~-----~--~-~~~--- ---~ - --~-
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pol,. tel'. there ..... to be a .trlld.1lI '1a11arlty 

between thl. br.akdown, anel that 111 tbe pre.ious •• rle. 

ln vhlob the ,o17 •• ter. were aade by chan&1DI the ].eDIth 

of the ao1410 tr .... nt. In both the oalle. tbe linearl t7 

break. down wlth ten or "'.en _tbylene ,roup' ln the eh.a. 

rh. above _nt1ooe4 r •• ult. ga •• an lmpetua to 

stud7 tnil phano_non ln turtber detal1.. Con.equentlT 

.e ... ral otber pol,..ter. were '7Dth~.l •• d and studledl 

(I) Bth7lene ,1TQol (constant), and 

(1) Suoo1Dl0 old, 

(11) d1plc a01el 

(111) Sebaol0 aclel. 

All the three polJw.ter. wer •• ynth •• l.ed as prevloualy 

and the retention t1ae data, pre.ented in Table 6. 1.0 

the aver .. e ratio ot tbe retention till •• ot C18 hydro

carbon. and the corre.polldinl met ylen. ,roup' in the 

aoldle trag.at, haft be.n calculated. 'lb. a.er .. e rat10 

ot tb retentlon tl .... of t •• e h7drocarbon. on .baol0 

acld (8 .etbylene ,roup.) pol,..ter and .ueobl0 acld 

po lTe. tel' , .hoVl that the rat10 1. .0 lut. d or ~. 

Slm1larly in th ca.. of ad1plc acld and .uoc1nlc aold 

pol,.8ter., it 1. ~.42 inatead ot ~.O. BOWYer, strlklnal, 

in both t ne ca.e. t . value8 are nearly hl1her by about a~t 
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1111, I 

• 
Coapo1lll4 _ r or .. thTl.eJae aro\lp' ill tbe ao1cl1o 

rrq.Jlt or ~ pol,..t.r 
Ul,Obl1c rr .... nt- etbTl.me 11T001 - OIl.tant. 

e 4 I 

o(-Terp1Deol 3.10 1.U 1.011 
• 
L1Ilalool 4.70 3.40 .00 

l-Borneol 10.10 &.1 4.40 

I.obomeol 8.10 0.100 

l -Mentbo1 8.80 3.10 . 
Caapbor 1.10 4.70 3.10 

Carvone 14.10 ~o.o .88 

:t ao pal.. 10 1 8.30 4.80 3.0 
• 

iol'l111 aoetate 8. 0 8.0 .83 • 
Tetr bJdroe1e_ne .00 3.40 1.83 

, .aeliDene 19.113 8.0 3.80 

Lona1to1ene 11 •• 4.H 2.10 

Car70Phy1leDe 12.10 a.4O 8.8) 

Hla1l1e_ 16.30 I.n 3.40 

to iOTa 1 .. D.eo - 3.10 

erato.ntade Ule 7.98 3.11) 
• 



. .. eo.pared to tb •• xpected .a1... A1.0 tbe ratl0 ot the 

o •• ned ad tbe expeoted .a1 • " .. 1118 .earlT 0011 t t, 

but It . 1. DOt 111 the fona of ult1ple ot a1t,. 

fhl. .1ft.r.noe a be attrlbuted to tbe 41tterea .. 

111 tb. Ilat"" ot the ,1'00110 tr ..... llt ot tbe po1,e tel" 1Il 

botb the e... D1.th71ene .1Joo1 haa beell ua.4 11'1 the 

pre. 10 er1. and .thyl.. .17001 1 " •• d 1Il t P •• Ilt 

•• 1"1.. 1'bla proba 11 1Dc11 at •• tbat 01117 cU .. tbylen. ,170 1 
I 

ba.1nI.t I" 1 oX1,el1 1. reapolUl1ble tor tbe .... t _1 t&1"7 

nat1U'. of tM 1tbaetloal l"elatloub1p 111 the po~.tel' 

•• 1'1 •• pr.pared tro. 1, ell arboX7Ue aelds aDd 418'b71.e 

&11eo1. 

(II) P.lltaDe-1,8-dlo1 (GOllltant), and 

(1) ueolDle aeit, 

(11) dlplc aold, 

(111) .baele aoid. 

tbel" •• 1"1 •• ot P01re.te~ ••• 1'. aJDth.a1a.4 a • 

• hown .e. Aa uual, the retell 1011 t1ll. data nn 

reoord. and pre •• nted 111 'fable 7. 

III tb1. ea •• , tt. a .. I".... rat10 ot 1; retelltion 

tlll •• ot th ....... qu1terp.n1o bT- roo.. lUI on.e ole 

acld-pentaDe-l,6-d101 pclJ8.t.r and adlpie a.ld-pentaD •• 1,&-

4101 pot,..tel" CO". out to be 1."6 1Dat.ad t 8. 
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IIIIJ.I 1 
Retention tille 111 .in • at 163-&10 

CoapoUDd •. _1' ot .. th7leDe Il'O",a 18 tbe 1dl. 
traa.nt of the po11e. r. 
GlToo11c traa •• t -,.8\aM,1,8-4101-oo_ • 

4 I 

t(-terp1neol 11.41 10.80 .1. 
Linalool 5.83 4.15 3.10 

1- I'MOl 10 .48 8.70 1.7 

lao bomeo 1 .," 8.88 7.11 

l-Mentho1 8. .17 .10 

CUlpOor fS.40 6.10 .40 

Cano .. 12.60 12.80 11.40 

I aopul.e.o 1 8.11) 6.87 8.80 

Bora1l aoet.te 8.00 7.00 1.70 

tetrab7dzoe1e n. 8.M 6.60 4. 

~-Sel1nen. 20.80 16.00 10.80 

Loq1tole •• 12.70 8.10 .10 

CarlO Ph71leM 14.10 9. 0 '.10 
Haule .. 1 .00 18.18 .70 

Lonlle,.le .. 10.00 6.78 4. 

Cyclopellt&4e .... - 18.00 10.80 



81a11ar17 t he averace ratio of the retention 

t1Ae. ot tbe laae h,drocarbonl on adipio acid-pentane-. 
1,6-4101 polJelter and lucc1n1c acid-pentaDe.1,6-d1Ol 

polTslt r 00 lout to be 1.48 inltead of ~ . It 11 

1I1terelt1n& to note tbat both thea. valuel are lover b, 

Dearl, a •• as compared to tbe calculated value or a. 
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~11 tbe r etent10n t1.. d ta on tbe above .. a'lon." 

yarioua .eri • of pol,.aterl, vere caretu1J.T exam1Ded, lt 

was tbouaht that a tnloal pol, • • t er l7Dth.llled troa a 

yer, 1011& cbain dlcar :&711c aold and 10111 eba1D 1,_ . 

117001 .., turniah fantaltic lo~ub1litiel for hJdrocafbon 

t1pe a .. plel. therefore, 1t val toUDd Deoe. , to t1lld 

out whether l1lCh t1pe ot pbel1OaeDOn can be oblened 1n 

praot10e. Therefore the follov1l1& pol,elter. vere prepared . 
and tbe reteDt10n ts.. data r cord d a~d prelented 1n 

Table 8. 

Bexadec&De-1,16-dloarbo.X711c a 14(00nltant) , and 

(1) 1,4:-Butane diol 

(-11) 1,lO-Decane d10l 

(111) 1,18-Pentadecane d1ol. 

In th1a ca.e allo retention t1ae data reftal 10_ 

.etul rea"ltl. 8urpr1l1Dll" lt 1. toud tbat there 11 

10_ laturation polnt ln he cue ot .. tent1on t1ae1 ot . 
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Co po I. r ot _ ItTl. po a 111 ttw 111fOUe 
tr .... ' of t po~a .. l'. 
A01410 haa.at - ••• d •• aa •• l,le-cJ1 a'I
Mxrl10 1 - Dlt.. . 

u(.If.rps..ol 

L1Dalool 

l-BDm.ol 

laobol'll .. l 

l-Mentbol 

4 

17.10 

7. 

11).10 

la.tO 

14.10 

Caapbor 8.80 

CU-YOD. 18.10 

Iaopulelol 11.80 

Born11 _'.te 18.10 

T.trabJdro.le De 17.81 

~ liMn. M.S) 

Loqlto letle ~~ .00 

Car1Qph111.D. 33.10 

• 
10 ... 1 ., lene 

C,OlopeDt ... 

~9.ao 

18.00 

-

10 

4.00 

4.10 

10.70 

~ . ., 
10.00 

6.10 

11.70 

8.10 

10.10 

1 .40 

38.lI) 

17.00 

18.10 

-

11 

4..10 

10.10 

.10 

11. 

7. 

10. 

1 .00 

37.11) 

14.10 

1M!.3 

30.10 

11.10 

-



h7drocarbona on the.e polTelterle Wh1le g01na tro. a 

pol18lter der1y d froa butaDe.l,4-diol and hexad.cue. 

1,16-d10arbox,110 a014 to a polf •• ter derl.ed fro. penta

dec&D8-1,16-cl101 and the ' .. e dlcarboqlic aOid, lt va. 

o .erv 4 that the r.tentlon t1M' of bJdrocarbona, 

recorded on both the •• pol .t r. are alao.t the ... e, 

be1D1 onl, .U,ht17 hilber 1D the latter c .... 

Co.parati.e e.aluation of the po1,..terll 
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Relat!Ye retention tlme data show 'hat polYe.ter • 

• ,.th •• l.ed tro~ the lon& chain l,.-117col. and ad~pic 

aold are havlDi .er, hllh olubl1!t!e. tor ••• quiterpen!c 

hydrocarbon.. The. r e.ult, can al.o be .. r, colIYeDieD 11 

us d for the lep rat10n ot IW>noterpenic oXJpnated eoapound. 

and .eequi terpenic h7drocarbon •• 

~M yalUIII ot tc(, the r.lative vola'111t,.,'" 

tbe DQllber ot theoretical plate. aDd '.' tt. eparat10n 

t ctor haYe been oalculated for three t"lcal pair. ot 

aollOterpenl0 h1drooarbon. aooord1l11 to Purnell aDd pr •• ent.d 

in 'fa 18 9. 

fhu a .1xture ot 1.opu18lol and lo .. 1toleDe 

would require Dearl, 150,000 plat.1 it 1 t ls to be re olYed 

on a coluan of polYe.ter IJDthe.1ae4 trom adlpic acid and 
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.th71ene 111001, but the same mixture oan be r.solved by 

only 83 plates if a colwm ot pol7ester 17Dthesised t:rcm 

h.xadecane.l,16-d1oarboxrl1c acid and penta4eoane-1,lS

diol i8 used. 81a1lar il tile oa.e v1th other pairs a. 

presented 111 ! able 9. 

Suoh tJpe ot statlollaJ'1 ph.... pr.pared trom 

e1ther 10111 chain 1,cu-111ooll or lonl chain cS1carbox1l1c 

ac1d., •• e to Ilv. a very Diee and dl.t1notly cut 
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between the oX1cenated coapoUllds and hydrooarbons. At the 

same t1Jle the •• phases vll1 re.olve the 1Ddlyldual coapo

nents .. well. From ~able 9, 1t is clear that the. para

tion ot tetrahydro.lemene and ~-se1iD8ne would requlre 

Dearl, 34~ plat.s on si11cone collalD, but the sa IliXture 

can be .eparated br on11 110 plate 1t 1t 1s chl'oaatoaraphed 

on a pol,.st.r .ynthesised troa adipic a01d and pentadecane. 

1,15-d1ol. ~1lar 1. the cas. vith otber pair of hydro. 

carbons. 

1 
In the 1ear liti6, A.J .P. Martin predlcted the 

UI ot ver1 s.all di_t.r oolwm. tor 1&1 chroaatOlraph7. 

Gola, reported the us. of caplllar1 colWlftl co ted9 on 

1ns1de vall. with the .tat1onar, phas.. Such type of 

oolWllls apparently t urn1sh enoraou17 hleh n __ r ot 

theoretlcal plates. zlc1tkls and ltautllaD have reported a 

colwan having a II1l11on theoretical plates.3 



14f1 

alctlllatlon of' , the D.)er ot tbeoretieal 

pia a .. e t aapillar,. ool\1Ba _ liye y r7 

h1Ch T " but tbe 8_ delr .. of .p&ration vu e .. 117 

at 1ft 18 packed col a180. 1h1a • l.y vu elear17 

e 1&1De 7 Pa.ra.11." ~_ I ral qua tion Veil b,. h1ll 

18 tollo".. 

[l+!l 4f ).. V4) ~ I (4) 

In ib18 equatioD t 1 aceoUD 18 de tor tbe 

t tbe 00 1 ,,,bloh beoo.. • lout vbea 

tn. reteDt D Tol.. 18 too low eoap d to tbe .. &4 1 • 

1Jl tbe present erl I ot pol,..t ra, 1t • 

• e D t tbe reteDtlo t1M d ta tb t, while go1q troa 

etb11 De 111 1.ad1p1 1 pol,..'er, tbe 1 .. , pol,-

,be Tal a ot • " ' t alld ' • oalculated tor 

t,.,10 1 paln of • uada ~!a 1e I) 1n41 ate tbat tbare 

1 not auh difterence in the Tal_ ot' , and '.' in 



ON 1.3-PROPANE DIOL ANO ADIPIC .,,.. ... 
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the ... e ot lonl chain poly. ters aneS this polnt woulel -

strona17 tayour the lise ot the pol,..t r a. stationar1 

pbaI •• 1n tbe capillary coluaaa. 

Wben a &rapb ot re1atl.e retention ti... (Oraph 

III) (with re.pect to oaa,bor) on 1,3-propaD8 eliol-adlpic 

ac1d po11e.ter 1. plotteel aaata.t the relative retention 

t1M. on 1,lO-4.o&l18 el1ol-&41pic aciel poly •• ter, no 
dllt1Dct .tra1Cht liDes an o'ta1Ded. OM l.1ae l"epN.ent. 

the h1drocar n. and the oth r one "pre •• Dt. tbe aloohola. 

the nua r U Mtb.1leM IJIOlIp. ln be alcoholic tr ... ent 

ot tbe po~ .ter 10 • on 1Danu1ll& h .. e 1111 • dlv.rt 

.,art. !hi. 1.&1"11 ind1oat •• that th ••• '- PO. ot 

coapoUDd. vl11 be •• parate4 on tlw pol1e.\er. JIlthe.ued 

troa 10 .. oba1D 11yoo1.. It V •• Dallle relat1ve retention 

t1ae data lata1Md on etb71ene 111"1 a 1pl0 ae1d l,..ter 

and 1,1a-pe.'adecaae 410 1-&41plo aold po lJ8a'-r, we t1nd 

tbat tbere 11 DO auoh 10.8 in the re.ol'''108 ot the 1ndi

y1dual coapo.ata ot the oX7,.nat.d coapoUDd., but at the 

t1M' h1dro arbon lrouP 1. vell •• par teet alao 

w1th no 10.. :lD tbe r •• olut10n ot tbe 1.D41vldaa1 00 ponent. 

ot tbe b7dr0oU'.1l Ire • 

In the la., chapter, 1t vas polate out that 

1,--dlcarboX71ic aclet. an 
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aocaraoy b1 prepar1D& a ,ol1eater or the aakDovn aold and 

r\UU11D& the luan tor ao.. b74roc rbonl UDder lded 10al 

oond 1 t10u • 

1a1lar1y, It _, be po1Jlted out 111 the present 

o e, tbat 1, -1110018 ean alao be Identified vl tb 

oona1derable aocurao, bJ' pNpar1D& a pol.7eater ot the 

UDDown 1, lyool and J"amiq the colum tor 10_ hYdro

carboni UDder ldentioal co.dttioaa. 



1. 

I. 

3. 

4. 
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RI'.ftl 

Mania A.1.P., Ga. Cbro_~ir&Pb7 (e4. b1 D.B. De.,,) , 
p. I (1 .). 

la, K.J. . , Oaa ObJto_tolrap~ (a4. b1 Coa' •• 
• Mt. and ' .. eraea) t ,.1 (1 8) • 

Zlatld.a A. and. Iatlfaan B. ., 'un JIt, 1010 (111 ). 

Purnell J .B., 1.Obe.. 0., 1. (1 ). 

• 



D. 1.tM- of ,be !bma".r
CUe. '-11'_ a' 110°. 

' .... 1'.,"" •. 
(I) ratve laO° <t 1°). 

(II) pon1D& _'.1'1&1 -Cell_ MS, 
110.1 .all 81 ... 

<nIl 

(IY) 

(T) 

BrUI. ourre.' 1.,,,. 
' ........ . .. pie .1M - 1 

,.tloaary pbal •• , 
(1) A41plo •• 1d-l,4-It1aal_ 1 ~.\el" 
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(11) AA1ple .o1d-lp-'ri _ dial po1Je ... r. 

(1'1) r101l rate, t •• JlO ••• of b7dft. • 

10 __ 
!be u,1 veS&h' of ,be 1 tUl_ vu , 

.... 1D tbe ..... f ,be two 001 __ ....... • •• 
•• '_1 nlp' of ,_ .'.':loury plaaa.,' " 
,be ._. Ialet pre .... , req1l1r .. obtdD , ...... 1 .... -.. 

flow 1'._ wu alao DOt 'be ._. 
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'11.1 

8tatuaarr •• 141,10 aeU-l,4.1nltaM eliol pol.ye.t.r. 

ere •• 111.' after tbe le.. polar 

"''''IM, 1, u..l.. file 1'.1& 1_ htea'1M .. ot .,0Jo
.uno .. vl~ 1' •• ,. 't 1,1 !Mole 00 •• 0 • to • 1. • 

111. I 

......... '1 •• 1,18 i -l,18.trlc1 ...... 1,. ate. 

!Ilb ''-'101lUT P • OOlltaS.u 1, ....... A"" 1 

.. 11 tapeD' .f ~.te., • th. r.. t1D& tel' ... apara lftlr w. t_I~r.&W., 
'~ •• paratio take. p1aee Oil 

cJttJt.. 
lUq polat .. l1 Illy. 

1,.c ole , •• ,,0, 10M alat1 .. " 10. 

t1M of 1, t to TOlo t 18~_ 

• 



FIG· 1 

CD 

® 

"ON 

PHASE: ADIPIC ACID 1,4-SUTANE 

DIOl POLYESTER 

FIG·2 

® 

PHASE ~ ADI PIC ACID 1,13-TR.lbECANE 

DIOl POLYESTER 
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FIG·3 FIG·4 

• TEMPERATURE: 120 

<D 

® 

PHASE: ADIPIC ACID 1,4-BUTANE DIOl 

POLYESTER 

CD 

PHASE! ADIPIC ACID 1,13- TRI DECANE 

DIOL POLYESTER 
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FIG· 5 FIG · 6 

o 
TEMPERATURE : 120 

<D 

® 

.ON 

PHASE: ADIPIC ACID 1,4-

BUTANE DIOL POLYESTER 

® 

ON 

PHASE: ADIPIC ACID 1,f3-TRIDECANE DIOL POLY

ESTER 
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FIG·7 FIG·8 

• TEMPERATURE: 120 

CD 

® Ci)+(i) 

iON "ON 

PHASE: ADIPIC ACID 1,4 BUTANE DIOL POLY-I PHASE: ADIPIC ACID 1,13-TRIDECANE DIOL 

ESTER POLYESTER 
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diol polyester. 
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All ,he tbHe b,Jdroaarllon. are low \10111 .. 
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r1l. 11 

'file retell loll ts.. ot~. hird peak, 
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fro. larI. area "reel b1 the tb.1rd peak. ~ ... 

CO.PaN tll'" 17 and tllve 11 • 







161 

IUMMARY 

PO~lterl tro. e-hrdroxy acldl hay. b.en 

prepared b, . I.lf po1,..rl atlou and .,.a1uat.d u 

IllNUat.1 tor lu-Uqud ohroaatoaraph,. two 1104.1 

aoapoQlldI (1) --h1droq ltear1. aold, anet (11) a1.eurlt10 

acld, wh10h are eul1, avallable troa indl,.DOul loureel, 

vel' •• plo,.. tor PO~lte.1tloat10n. lD the cue ot 

aleurlt1c aold, wbere oroll-11D1d.DI 11 po.llbl.e trefl1y. 

the uual proo ••• ot •• t.r tOl'll&t1on, WU DOt tOUlld to 

be •• tu1. It cay. ·a rubber 11ke .... , iDlolub1.e 111 

oo..,n orlUll0 .01,..at.. Ther.tore a DOv.1 .etbod ot 

po1,..t.r tor_tlon on tbe IUPport1D1 .. teria1 ln itll, 

bal be.a de.orlbe4 tor botb tbe b,drox1 aoldl. 8110h t". 

of po 1,..1'1 , when lubJected to tb. ana1)'le. ot tbe .. DO

terpenlc oXT,enat.d co.pound., sboved aold cata111ec! 

110_riaatien ot tbe l .. p1e vapourl. A lucoelltull 

atteapt hal been IUlde to retarcl th11 prooe.1 of ilo •• ri

.ation. fhe.e polTelter. ahoved verr hllb 101ub111t1e. 

tor tbe DOnpolar •• lq1l1t.rpeaio h7drooarbou and oan be 

ua.d tor tbe .eparation ot .,noterpenl0 oqleDated 

co.pollDd. and ••• q1&11;erpeal0 b1drooarbolll. 

81aultaneoua17, tbe .tt.ot ot • unlaturation 1n 

po17.lter' baa alao been .tud1ed by '1Dthe.l.1Il1 two 
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pol, •• ters, OM tro. adipi. aold ud 1,4-bll'tane 4101 aM 

the other tJlOa adlplc aold and 1,4-buWM diol. rhe 

etteot ot '1IIl8aturatlon' 18 to\Ul4 to 1M oppo.ite to that, 

whlcb 1. obaened in tbe oue ot 10 .. oha1l1 dloarbox,ll. 

&Old d~tbJle_ IlTool polr-.ter.. tlDIa'turated polJl .ter 

sbows better .. lubilit1e. tor oq,ell&ted ooapoUlld. thaD 

tor h,drooarboaa. 
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In oar pn.loua 1ft ••• t1&atloDl, we baY. d •• or1be4 

tt. us. ot Yar1ou. pol, •• t.r .... tat1onary pb .... 1n ,d 
l1quid obroaatolrapAY ot terpeno1d.. lD1t1ally, polye.ter. 

tro. 1,-.410arboXJl1o aold. w1tb ,d1etb,l.ne 117001 were 

.'114184 a. OLe .ubltrate.. It"d tound tbat tbe nuaber 
hQ.~ 

ot Il8tbylene IrouP. in tbe &Old tr .... nt ila .. a protoWld 

1DtluJlO., 11Y1Da all arltblletlcal relatloDl)Up 1D tbe oa •• 

ot r.t.ntion t1lle' ot b,drooarbol1l. Wh.1l the •• 1'1.. ot 

po1Te.ter. tro • • ar1oUl 1,Well),ool. and 10_ twd acld. 

11k8 . adlplc &ald veN \lI.d .. .1lb.trat •• , the a1a11ar 

.tt.ct ot .pao1rl& ot _tb,le.. Iroup. 1ft the 11180110 

tra,"llt v.. alao ob •• r •• d. The .tt.ot. ot _le.ular 

w.llbt. and teaperature ,radi.nt baye al.o b .. n .tud1ed. 

Pro. the •• o •• nation. 1t v .. telt that ,o17 •• ter. 

haY1D& propertl •• ot ~tb the •• rl.. .., ttDd wi4. appl1-

catloDi. 811le. the 10na chaiD acld. or 11yool. are not 

alva, .... 11)' aoc ••• lble, lt " .. tboUlht tbat 80 .. ot the 

bJdroxy ao141, 00 ... rc1al1, a.a1labl. tro. 1Dd1IeDOUI 

HV 1 .1&ht be •• 1', •• tul tor the .1Dth •• 1. ot pol, •• t.r. 

Y1a .elt-coDd.n.at1on. 

Pr •• 1Dua worker.l ob.erv.d that •• t.r1t184 01e1c 

ac1d, po •• lblJ becaae ot 1t. unaaturat1on, 1. Detul 1ft 

tbe •• paratlon ot monot.rpenlc bJdrocarbon. and oXT •• nat.4 
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coapoUlld.. Tb1 •• Ulae.ted that introduction ot 'unaaturated 

centre' in a pol,..ter Mq be advantqeoua in the .eparat1on , 

of various terpeD01d •• 

The ,r •• eDt tnv •• t1lat1oD 4ea18 with the re.ult. 

o.,ta1llecl on pel,..ter lub.trate. prepared troll .eU-pol,

.. r1aat1oD ot hJdroXT acid and tro • • aturated and UDlat~

rat.d 1110011 with .aturated d1oar~XJl1c · aold •• 
• 



" 
BX P ZBI M BMfAL 

Two yar1 '1.' ot pol,.lter. baY. be.1l pr.par.d 

fIld their .01nnt aaJ) 1»111t1 011 Gte 001 __ , .tudl.d. 

P,lo"'E' tn- •• It "M.PIPloD or "'droxl M14 • . 
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PoJ.,..t.r. ore •• -lla.d with dlI1y •• rcl or ptnta • 

• rY'brltol an tall'11 Itabl ••• bltrates aDd are Imovn to 

11Y. lood •• paiatlon.2 Wlth a Y1e.., to prepare a pol1 •• ter 

tro! a bTdroq acid p.ralttlq •• U arc •• -l1nld.q, ..,. 

lel.cted aleur1t10 acld H -CHa-(CHa)a-cHQBCIOB-(CBg)7-000B. 

It 1s aY&1labl. 18 abUDdaDc. ln Iraclia trc! an 1DdipllOUi rav 

aater1al, .bellac. It po ••••••• 1I1ter •• t1D& .truetval 

t eatur.l. Be.id •• tbl t.naal pr1.aary hydl'ol7 Ircu.P, lt 
• 

contalna two Y1c1nal •• coDdar1 hydroxyl lroll,. at aarlloD 

9 and 10. Be au. ot tbe pre •• no. 9t tb. Y1c1_1 b7'droxyl 

.roup • . 111 tb. oentral part ot the ~leoul., 1t 11 oapabl. 

ot 11Y1D& oro •• -11D". po~r. 

Alol1l wltb aleurltl0 aold, &DO~er Itrailbt cbaiD 

IIOnoh1droq acld, -hydroxy ltearl0 acld, 

HO-CHa-(CBs)l.-CHa-COOH haa a1.0 •• n •• p1o,... tor •• It

po 1,.. 1'1. at lon. Unllke al.urltl0 aold, it ls oapabl.ot 

only toraiDl Itrallbt chaln pol,..r. on l.lt-ooad.nlat10n • 

• 



~rlpara'lon of pol,..r.& 

1. 41I.1'Y Mi.. 'rhl. ao14 when po1Jaerl.ed 

aocord1q to our pre.io1ll proOedure, l la.e hllh Mlt1q, 

rulter .. lilre .olid ..... , vh10h 1. alilo., 1DI0111ble In 

ahlorotoJ'll or etbJl aaetate at tbelr lJo111Jl& polllt. or 

nearly .0 in -pille_ a' 11)00. 

16n 

Du. W tbe 1Daolubl1lty ot tli. pol,.er in .o.t of 

tbe oo.-on 101.en'., lt Val not tound prao'loable to 

1IIpre.nat. lt on '0114 .uppon. Belloe, a DOvel .e'bod 01 

preparation or pol,..r on .0114 'upport Val e.plo,.4. 

A kDDwn ve1&ht ot aleurlt10 aold &I .uh, va. 
lIIlprepa'ed on tire-brlok .1Ipport b1 U81D& eth,l aloobo1 

.. a .ol.ent. tbe 101 •• nt Val evapora' •• ott on a vater

bath and ,be whole .... drl.d in an OYeD at 800 tor 2 hI'. 

It Val tben 'aan 111 a 100 111. tlull and heated at abo", 

140.1'" tor 2 hI'., inl'l 111 &I .lICh and tbeD ader .a01l_ . 
(2 l1li) tor tvtber ~ hr. Tbl ... terlal v .. tbeD UM 1n tbe 

oo1u.n. 

A tev lIl1tlal rUDI on thi. oolu.n re.ealed .o.e 

.trall,e retentioD t1lle dat. Wben retention 't1M. ot IIODO

t.rpenlc h7drooarboDl vere bein& reoorded, lt Val found 'bat 

.. tl_ el&p .. ed, the retention t1MB ot .bJdrooarbon. veD' 

on 1nore .. 1q and a.t the ._ t11l1e, tbe peakl or t_ a100bo11e 



and ke_lllc ooapolUld •• boweet oODllderabl. ta111lla. Ihe 

bale 11fte .tab111t, vas al.o poor. !b.e ob.ervat1oDl 

indicated 'hat the polJllerlsatloll ot aleurit10 aoid vu 

lDoo.,1ete \ader the experl ... tal condit1on. de.orlNd abOve. " 

A D._r ot exper1Mnt. vere theretore de.llned to 

trace thi. ph.no_non. IftI'7 ts.. a Imcvn ve1&ht ot aleu

r1t10 ao14 v .. 1apftlllated on tlre-brick support, dried 

and .ed. 

ID1tlall, tbe col_ v .. Ital»1l18e4 at 1000 or 120° 

and the "tentlon t1M etata tor _noarpen1o h1drooarbon. 

and a tev _41_ bol11q DODterpeal0 eo.po_a vere l'e'.I"4". 

The lame eo1.n Val tben .tabill.ed at 113.1",° and tbe 

retention .t1lle data were reoorded tor IIODOterpemo oxn_'ed 

co.pound. and 'e.q1l1terpeDl0 bTdro arboDl. After 'hi., tbe 

.... eolu.n Val condltioned at 200° tor Dearly 3 hr. and 

&lain ,be retention t1M data were reoorde. at 1000 and 190° 

a. betore. 

Baled on tbe 0.erTat1ona .acle dur1q the t1nal 

experiaent. 4e.erlbed abo.e, a tinal batch ot .eU-po17aerl • 

• atloll vas prepared .. tollon. 

1. W8llht ot aleurlt10 aold ~.428 I. (on tbe whole 
colu.n tl111n&). 

2. Beated at 1000 torS hr. vlth coDstaDt .ttrr1D&. 
3. Lo.I dur11l1 heat1ft1 0.381 I. 
•• !be retention t1M data were then reoorde4. 
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• 
• 

PsPlDtr1.a$loP sf !!=VcIrou .\tV" &,14 

1. V.1Iht of tbe &014 11.431 I . (on the whol. ool\DD fllUq) 
~. Jlea'-4 a' 1000 for 6 u. with oODStaDt "ina,. 
3. Lo •• dV1D& beatiDa 0.218 I. 

U81.U8 AID Dl!CtJI 10. 

In the Cal. ot .arlier pol",'.r., cleri •• d tro. 

1, 1oarboqUo ao14. an4 4101., the po,.,..ter. are 

•••• Dt1allT l.1aear v1th 01111 a b1t ot oro •• -l1ald.D&. 8!lt 
1n tbe cu. ot leur1t!c aold po17Mr, 1t could .... xp.ot" 

tbat beoau. of .the pre'.Doe ot ... io1Dal 'OH' IroUP' . 
in the o_t,al part ot tbe.,leoule, tta. r •• \Il'1D& pol,..r 

would po ••••• ol'O ••• llnld.D&, repre.enUJl& a I,apbio .tnotun. 

fbi. explalna tb ••• 1'1 b1lb Mltma po1J1t of the f1nal polJaer. 

o bYloua17 , the 101ub111t1 •• of b.1drooarboD. or oo.parati 1, 

non-polar 80a,o\1ll4. are expected to be b11h aDd the re."lt. 

t bulat.4 in table 1 are a aare ... t with it. 

the reteation t1M data W.N "oor4.d .. fo11o"., 

et 10. (1) - Monoterpell1c bJdrocarboDl and otber lDv 
bet 1l1D1 coapoUDd. at 100°. 

(n)- e'ClulterpeDlo b.1dl'OOarbon. and _DO
terpenic oqleDated ooapoUlld. at 163-16'. 

(111) - Aia1D tor __ t.r,.D1o b.1dro.arbon. &Del otber 
low 11011181 •• ,oUlad. at laO". 



I.a.P1. ~ 

.1. urltlc acld pol".r 

R.tentioD t1ae 1Il a1nute •• 

~-~~-~-~-----~~--~------~~-------------~--~---~----------~----~------------------~------
f •• perature 1200 ".aper.tare 163-164

0 

CoapoUDd S.t-I Set-III S.t-I' CoIlpOUDd Set-II a.t-, 
-------------------~----------------~-------------------------~----------------------~------
G(-Pln.D. 5.91 8.83 9.18 G(-f.rp1Deo 1 s.al) 8.00 

It-Pinene 9 •• 13.81 14.21 CUp.,r 11.S? 17.1 

p-C,.. .. H.7S 25.73 26.83 Bomeol 19.0 30.8 

1,8-ClDaole 17.5 25 •• 25.83 LoD&1to t.n. 21.7& 35.0 

C1clobexaDOD. 14.00 18.25 17.00 Ruaal.ene 30.75 Boracl peak 

-------------------------~--------------------------------------------~--------------------

~ 
~ 
:.::l 



Tben tbe oolu.n v .. oondlt1oaed at ~o tor 

e"era1 bou1"8 ad fur ther rea41D&. taken. 

* No. (IV) • lIoaoterp81c. hJdrooarboaa at 11900 • • 

t. •• (V) • S.. u1 tel'J)enlo bJdro boD. gel .. DO
t.rpglo ox,.e ted apoUd. t 1I3.1IB'. 

Coapar18oll ot the "UatSon ts,.. on .et o. III 
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and IY, aDd II an4 V .boVII tbat theN 11 bOt qeh d1tter ... 

1ft tbe r.tentioD t1M. ot tbe to,..r 'e'a, but a lar.e 

41ftereDOe 18 ob.ened 1n tbe latter leta. fIl1a oan be 
, 

att 1 .ted to tbe taot t t po r1e .. I 11 .ettsna 

.ottened at h1&tutr te.peratur. (lea.l.eO> tIlUl allovlq 

the I p18" ars to dll.ol". 1n a better VAT. 

In the c .. e ot -bJdnxt ltearlo &Old pol,..r tbe 

.... ltep' weN tollowe tor h. det.na1nat1on ot retent10ll 

ts... ta. 

In tbe e .. e ot both tbe COlUllDl, Miltlolled a."e, 

.0 deco.poIl'lon of tert1aIT aleoboll v • 0 md. In 

order'" retard tbll 14-0 talJlae4 4eao.poa1t1oD the 

t 11ow1D& prooe4~ Val adopted. 

I. AltR't" M14 polzMr-001= f111tg 

bout 3 I. or. leH vera 411101"e4 111 300 .1 ot 

a100bDl and 'btl .olllt1on v.. dded to the aboft .nt1oned . 
t111lD1. be lxtu.re Val .tuNd tlO. t1M 

tiDall, allonel to ItaDd tor 18 ll1Dutel. 1'bI allpenatent 
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11qu14 was de.anted ott. 'The re.1n1nl co1la1l t1ll1n. 

Va8 8Ia1l1 vu~4 with actU80U _loohol till the pH ot tbe 

vubinl. vaa Dearl1 8. the lUllS va. dried in an oyen and 

&la1l1 .ed as eolwm tl1~1nI to NCorcl tbe .retention 'tae 

data. It vu noted tbat tbe retention t1M. wre .er1 lov 

trbeD coapared to the preylolll yal_.. thi. 1Ddlcated that 

t ne alcohollc alka11 aust have extracted out tbe .tationar1 . 
pba.e, boweYer, at tbe a_ t1M the deco.po.1t10n ot .,110-
terpenic oXT.enated ooapo\Ulda bad uarloT .anl.hed. 

II. !=I14mp .tevio Icld polYMn 

fbl. oollan till1Dl vu .WlpeDded in lOO a1 ot 

aloobol, and with con.taftt .tlrr1D&, tltrated with O.~ 

aqueoUi lCCJH .OlUtioD tl1l 1t va. alllht11 alkal1De. rhe 
whole ..... was .lowly beated on a vater batb to drJD." aDd 

the re.ult1q 0C11uan t1111lll, heated 111 an air OYeD tor 

ae.eral 110 ur.. 'thi. co ilIaD tl111q vu &lain tllled ln 

tbe col\lall and tbe retention tllle data wr recorded. At 

tbl •• t ... ebroaatolra .. ot .e.qulterpenl0 b7droearbolll 

as well .. .,noterpenlc oXT.enated coapoWld. did not .bov 

an1 tallJ.D& or deco.po.l tlon, but tbe retention tbe .al •• 

vere le •• b, nearl,~. 'lba., be due to the taot that 

.0.. quantlt1 ot stationar1 phaae al1bt ba.,e been loat 

dur1D& tbe above .. nt10ned prooe •• , or neutrall.atlon ot 

the tree oarboqllc IroUp. 81lht bave cbaqe. tbe ,eneral 



• 
nature ot tbe .tationary phaa. to 80 .. exteDt. SLIGh . 
type ot analol. obBen&t1ona ~v •• en reoorclect II, ' . 

the previous worDr •• 1 , 3 • 

fhe 4.ooapo.ltloD ot IIODOterpenlc q .. nat4id 

eoapoUDd., ..... to .. retardect in tbe pre •• nt cue at 

leut, b, lltuatral1.at1on ot tbe 001_" flUlq. It 
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lIa, be po1llt.4 out at tbl. ~t... that .0 .. ot the pr •• l0. 

worlrarl hay. 1IloorJM)rate 1. 1041. bloarbonat.o4 on tbe 

001 ... tlll1a&. and bay. alao •• 4 pot ... l_ or lltb1. 

laltl of tatt, ao141 .. Itattonar, pba •• 1 1D pal't. a It 

11 1D.tereat1l'1l to note that tbe aature of .o •• .ot tb. 

popular lupportlDl .. t.r1al va, toad to be 1111ht1, 

a1ka111l •• ' 

The ,relent --!l74roX7 .t.arl0 aoid pol,... lbov.ct 

very hilll .0111 l11tl •• tor ell V4rooarboaa. A II1xtUN ot . 
• 

• 8th,l heptellOll8, l1Aalool, 01tra1, loJlllto1ene, loBll-

cyolea. anct b1allleDi val ea.l1, 1'.101 .. 4 as lbown tn . 

bro_tolr_ coaplied a~ tb. .n4 of th1a hapt.r. Hov ••• r, . 
the .. _tI'1o&1 lao_I'. of 01tra1 are not 1'8101 •• 4, tbolllh . 

oitral 0&1'1 ... 11y be r.so1v.d tnto two .eo_trlo&l J.IOMI'. 

b7 Ul1D& llOoln1c aold.dieth11.n. ll.7col po1Jaer. 
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ur.,t At -"'g,t1pA 

In 01'4.1' to .'ud, the .ttt t ot •• ate.tloD. a 

po1,..t.er v .. ,rep&l'!d troa l,,,-_t.11I 4101 (HO-CBa-CB-CH

C .) and adlpl0 .. 14. or eo.paratl.. ..aluatloD., 

aaotber polJ'!lter troa l,".lNtul. d1o1 and adlplc aold, 

W&I alao .JIlt •• l .. d. Both the 001 __ V!N I'm ""d.1' 

id.D. 18al eo l'lon.. "lat1.. ""ntlon tla. data reool'd •• 

on tbt.. two lana are pl""D.ttd 1D. ta'le 0.1 at 1!O0 

and la'l. Ho.1 at 1130
• R.tentlon tlll data obtain.d on 

the two t,.,.. ot b7droq ao14 pet1,..1'1 an al.o ooapl1.d 

in tbe. • tabla. POI' ooIlP&l'l.on, r.t.tion t1ll. data, 

00.p1le4 troa pr •• 1oaa .'1'1.. ot pol,..t.rl II'! allO 11 •• D. 

1ft 'h.. • 'ab1. tor t..841at. ret.r.D.o •• 

Bx_la.tlon ot tbe re latlft ret.ntioD la! tata 

1'.", •• 11 10_ I rlk1aa ditt. ... 1Jl the 0... ot t • 

• tationary p '.1 d18o.I" aM"". Arc aat 1 oapo • 

ha",. hllMr relatl",. ret.n'lon • lUi on auaturat.d ,011-

•• t.r, .apared to tbo •• obtain.d on latva'''' pol,..t.1' 

(,-o1M.). 11111'1'11, oql.nat 4 ooa,.aDd. &lIo .bov 

b1&Mr "latl •• retentioD .a1 •• on ""v te" pol,..t ••• 

the 1'.1&'1 •• r.t.tton tl_ ot 01010 anon 18 9.31 on 

tbe ... tur.ted po1,..t.l', whil. OD tbe •• 'urate" po~.t'I't 

1ta 1'.1&'1 •• ret.ntion •• 1 ... 1. 1.73 oDl,. In the .... 



'tabla 2 

aelat1 •• retention t1aa. with respect to It.o __ • reap. 120° 

~~~~-~------~-~-----~--~------------~~--~-~-------------------------~~-------------~---~--~---1,4-Bll~ 14-Bute. .-BJdroQ' A.le_itl. '.'&deCaDe dio1 ad1pic d1;l ad1pia .tearlc ac14 1,16-d1carbo- Api • .,. 
eo.po_ aald 11017- acld POlT- ac14 polJMr xylic acid-

" .. ,- ," •• ter po~r 
1 ., 

41et)qle_ 
117001 
pol,..t.r 

~-~~---~~---~---~-~-------~-------~----~~~--~~-~----~---------------~------~------------------
'" 

4I(-Pl_D8 0.4001 0.4140 0.4874 0.4366 0.4181 0.8)81 

'-Pi .... 0.8710 o.enl 0.eV1S 0.e1&5 o.a., O.QI2t5 

3-Careae 0.8091 0.7812 0.1181 0.8164 0.7703 0.8f.04 
Ocs.._ r , 

1.le1 1.219 - -
p..c,.an. 1.4U5 1.8) 1.1&1 1.1. 1.144 0.9330 
Lao __ s.aS-l.O 6 .... 1.0 9.4-1.0 1~.eal.0 12.&-1.0 11.4=1.0 
Tric1cl ... 0.4122 0.4031 0.4.468 0.3181 0.3" O.4nO 

CaapbeDe 0.6124 0.8171 o •• iS O.Slt» 0.5aO! O.80Bl 
1aS.c1Deo 14 1.237 1.411 1.181 1.1630 

, 
1.1280 1.021 

C,OlobexaDODe 1.128 2.an 0.8318 0.9501 0.88)8 0.3299 --- 0.2338 0.26&7 . O.l8IQ 0.1101 O.1al2 0.0773 
%ol.&leDe 0.4122 0.31&1 0.2666 - -
... thTl alcobol 0.1386 0.1119 0-.046 - -
.'bTl a1eobo 1 O.l66O o.aaee ~ 0.066 - -"' 

~-~----------~~--~-~~~~~~~~------~---~--~--~~-~~--~--~--~---------~--~-------------~~----------

~ 
...J 
~ 



Tabl. a 
Balatiy. retention tt.s (with respect to ca.phor) a.t 163.1640 

-----------------------------------------~--------------~-----------------------------------~----~ 
CoapoaDd Sw:c1n10 

aciel 4ie-
'h71eM 
117001 
po~ater. 

AH1aic 
aold el18-
tb718 .. 
Il.7Oo1 
polpster. 

Brua,.11e 
ac1. cl1e 
thTl .. 
111001 
polpater. 

Adlpic Adip1c 
aci4 aoi4 
1 t 4-bat- 1 t 4-but
_. cUol &De cl1o1 
polTeater. po~stel'. 

Il-ll7clrorr 
atearic 

aelel 
POl7M~ 

Aleurltia 
ao14 
pol,..~ 

------------~---~--~-~------------------~~-~-~-~--~-------------~-~--------~---~~-----------~ 
c(-TerptDeol ' 1.435 

LiDalool 0.6296 

Borneol ... 
I aoboraeo 1 

Menthol 
ea.pbor 6.40=1.0 

CanoDe 

D1hl'droc&nODa 

Loq1toleDa 0.6686 

Car10pbTllene 

H.uleDe 1.019 

lDqlc1c1e .. 
C1clopentadecane -

1.&H 1.80S 1.8'17 1.728 1.N? 1.6. 

0.7&;8 0.74:76 0.6893 0.7782 0.6373 0.7315 

- 1.4i8 1.6. 1.4l8 1.7. 
' , 1.2M 1.399 - 1.2019 1.850 , 

1.110 1.451 1.236 • 
9.2&-1.0 10.3=1.0 11.1-1.0 12"S~"o 6.7&=1.0 3.9&=1.0 

- . 2.072 2.173 -
... 1.36. 1.473 

,. 

1.329 1.971 " 1.0 1.338 2.28 1.63 

... 1.427 ~.423 

1.909 2.617 1.438 1.90& . 2.8&9 2.16 

-, I. 0.7813 1.060 1.8. 
1.712 2.301 6.21? 

• aelatty. retention tiM data vere recorded on neu.tra11a.cI 
co1uu t'1111D&. 

~ 
-..1 
en 



1.76 
• 

ot the zoe_lnln, terp.nl0 bTdrocarbonl, there 11 no 

a11nltloant .hana. in the r.latl~. ret.ntion ~ 1.1. 

1.S..c1Deole prel.ntl an 1I1terelt1l1l .xaaple. It baa an 

oxn.n ato. 111 ,be tora ot '.th.r Unkq.'. Itl r.1&t1 •• 

MIl'ion t1M (lJJIon ... :. 1) on laturat.d pbl.7elter • 

happenl to be 1.24 only, but tbe ..... tl,v. 1'1 ••• to 

1.48. vbea reeorcled on unlatvated po1Jelt.r. 

Wbell v. take tnto oonl14.ratlon the r.1a'1~. 
o . 

ret.n'SoIl ,_ data reoor4.d t 1I3-1SI • ". t1l14 the 

._ 4itt.rac.. in the two ...... POI' .xaapla a miXtur. 

ot cuphor and 101111tolen. oan be .allly .... 01 •• 4 on the 

corzoelpoftd1lll laturated pol,.lt.r. But tbe .... pall' carmot 

be lepara'" .aal11 on tbe UIUIatvat.d pol,..'.r. !h. 

• 

hfdroX1 .t.arlc acid pol,..!' oola.n ..... to be tb. be.t 

tor the •• paratiOn ot oupbor aDCl loI1l1to1.... H.re re1at1Y. 

ret.ntion .... 1_ tor tbl. pair happen. to be 2.a8. At the 

• t1a. 1t 1. 1Dtere.tln, to DOte tbe re1atly. reteotlon' 

ts.. ... a1_ tor thl. pair on .uooinlc ac14 41ethylell. ,17001 

po17Mr. !b1a ... a1_ · happ.n. to be 0.e8 , vhloh lIldloatea' 

that the ord.r ot eraeraence ot the.. tvo co poUJld. 18 

re.erl.d d .. to the obaq. 1a the natUJ'. of t_ pol,...'er. 

It aut be DOt.d tbat, on lucc1D1c aoid 41.thylen. 11,001 

001\1111, camphor an4 hUllulen. vollld o •• rlap. But thi. pall' 

oan be e .. lly a.parat.d on ~hJdroX7 .t.arto acld pol;"r. 



177 

ther.to" 1t ..... tbat tor 0 •• 1' all '.parat10D or .oM

t.rpenl0 oZ7a.ate4 eoapoad. Uld C -18 b74J'oearboDl, 

bJ'droxr .teart. ao14 po~r oohum vo\ll4 11 •• a bettel' 

pertor_e •• 

l' 1. 1Dt.re.t1n, o •• rY. the •• paration .f 

the 1n41'Y14ual eoapoDent. of tba __ 'er,. oX1lell&t.ct 

ooapoUftd.. e,aratton or bo!'Mol aD4 ... ,... , 11&1' •• n. 
&I a '1)loal e ... p1.. the Nlat1'Y. reteatlon t1M of 

borneol wi'h n.p.o' to oaapbDr, OD ala ltl0 a014 po1,..r, 

hap.,.u to be 1.10. tbi. 1. the __ a. 'YalWl __ q' t 

all noord.d 1D %abla 3. fbi. 1D tvD -7 IDdloat. tbat 

in tbe ou. ot aleur1tl0 14 polJMr, '0 •• of tbe 'OB' 

I""P' ar. n .. lDina • tre.' . fbi •• tr •• 11'0.." in ura 

• .., ba'Y. '0_ .trolll 1Dterae lou with al bola. 



1. 

2. 

3. 

4. 

6. 

6. 

• Oil lbI4lott, Call. J .Cbe •• , JI, 1110 (1.1). 

E. Yon Rwtlott, Can. J. Cba •• , .II, 631 (1910). 

.R. L1P'kJ, R.A. Lancloflna, II.H. Gout! 
B1ooM...t lopbp. ta,.I1, 336 (11168). 

t Bloobe al .,plioation' of Gu Chrouto,raphy' 
(14. B.'. Ivobf1eld and. &1 ... 1' • 'n •• ) 
Aod.llio Pre •• , .v York, p.-tU(l.). 

I . ,.1', a. ~upt.rl 1..1. Ie.tber, 
A. anal.Ghe ••• lU, (19M). 

• Gu Liquid CbJto .. to.raph7', (Ed. • Dal olare 
R.S • .r •• t). lat.r.ot.ae. Publ1 blr , 18 (l98a}. 



De •• rlpUoa ot the obroaatqlr ... 

I_ft_ .broaatolr_ bad to be rHOrd •• dur1q 

tbe iJrfe,tll.tlou t d •• erlbed 111 till. pan. So onl, tbol •. 

ebJteatelr_ are e ••• Il, vb1 b n,re •• nt tbe 1aportant 

po1M' ot tbe pre,.t 1meltllationa. 'tbe dJeri ... tal 

cond1tion' u. 4 •• 01'1_4 aloBl wlth .a b t1l1lN. 

"'c. 1& .pl.. C.pbor. 

Pbaa.. Alearltl0 ao14 pol,..r ooluma tlll1a1 
(ltetON alkall waabiDI). 

7e.pel'a',,". 113-114&0, 

rlow rate. .. 11t./hr., bJ'dl'Olell. 
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Wh.D uphor vaa analpe4 on thi. Itat!ollarr 

phal., lt reeorded a peak .. lboVD 111 '11. la. !be .barp 

flOllt aDd tbe e.r.o. tall1D1 11&, be .. ,.. (nalltion t1lle. 

1?1 Ida .1). 

11,. 1» 8 .. plel CaapJlor. 

.bu.. £olearltl. ao14 pol,..!' ool.u tll11111 
(att.r wuh1q vi th alkali). 

'le.pel'ature. 113.1640 

Plov rat., .. llt.1 br., bJd~len. 

When ... phor vaa analyae4 on thi, colgan tllllDl, 

a lbarp peak val obta1Md al lbow 111 Fll. 1.... TallJ.q ... 



FIG. 20 . 

Temp. 163-164° . Temp.163-164c:. 

Phase: Phase: 

A leuritic acid pelymer A leurit fc acid polymer 

fJUJng " .. ,. ~.''''' 'W' •• c· ••. , ·L_ .•• cc'.c, . ' coJumo f.illin" 
I ~i f:orr ";-~~j~::""..._ ."!..i.'):.;~:: :'1' -lot' ~; ~~,; _..... - -..~ .. 



,nat11 red ••• Bat tU r.teDtion t1M w .. tOUDd to be 

3.'1 II1atel 0Jl~. 

Ill. I. .,lal CarYoae. 

Pbaa.. -.B7Uoq atearle .. l JOlJaer colWlll tl111D.,. 

r..,e .. 'ure. -114° 

Flow ra'.. 4 liVe., hTdl'Ol.a. 

It fa be •• ea t ... th1l tiane, tha, tal11a& 

doe. edit efta after ps-olo... eol..n aoDdlt1oD1D, • 

Pbal •• 

.,..Ib .. plel CaJ'ftM • 

~lrT atearlc a 14 polr-r 001.,. tl1Uq 
(I. a111 .. '. 

fe.pera are. 113.184°. 

Flow rate, "llt./e., b7U0,ea. 

!U ._ • ..,le, oanone, 11&1 analpe4. It .., 

be .... "a' Ul11a& 11 ret ..... 

Iote 'be 10 .. ill nteDtioD ta.. 

t AO 



lie. h ...,1.. L1D.alool. 

Pbaa ...... proxptearl &Old po~r oolw.n tl111q. 

'f • .,.ratves -lIMo 

Flow rate' 4 11t./ •• t bJ'dft.ea. 

It •• 1oo1, 

& te"Sar, a.~,-lt 1 ••• 00.,. .... 
lic. alP ..,lAt, Lindo 1. 

Fha •• s ~sp earl0 •• 1e1 po1,.ar .01_ t1111a& 
( .. nlta.) •. 

I..,.ratur.. 3_~o 

'lov rate. 4 llt./u., QUoaea. 

la tbi. ClU., 1111&1001 do •• DOt d.oo.po ••• 

.1Hl 



FIG. 30 . 

Phase: w-hydroxy stearic acid 

polymer column filling. 

Phase: 

polymer column filling 

(Neutralised) . 



'1," t 

Piau.. -..B7d X71tear10 id JO~r ool-.a tiU1Dl. 

1 • .,.l'a'''1 
rlow ra •• lit./hr., h7dJ'0,.Jl. 

eoape ••• '. are w.U .para.... lot. tbat '8O •• 'I'1oa1 

1; eltn.l OUI be 

... 117 ".01. ute two. _vi a1 1.ao.r. ItT 1II1DI 

.uoc1a1 • d.di.tbrle.. .lJoo1 treater.. a .'a'SoaarT 

ph ... , ... ,. '- •• D tN. 1'11. I. 

lH2 



Phase: w-hydroxy stearic acid polymer 
( Neutralised) 

polyester. 

Temp. 179 - 180 0 
. 



'11· • 
8","1 Loqle"J..ne Ul4 10 1fi t. ... 

'bu •• -.JI,-c1roSJI'.U'lc .014 l.pel' 1011alll 11111111 
( • 'raUl"). 

~..,.ra'are, 110° 

Ploy • I .M 11t./ •• , }qdftt.ea. 

!ba •• paration of __ •• two eo.pouau, la 

ao_vhat iaoOIq)t.te. ~be .. lat1y. r.telltlo t1M ot 

lo .. UoleDe, with respeat to loqlo,oleJle, val toUllCl 

to tie 1.18 onl1. 

n'e 1 

Saap1e& J.oq1c,olae and lone1to1ea •• 

Phd.. l,"-Bute. elio1 &41plo .014 pol,J8.tel'. 

~ •• ,.rat.re. 113.1140 

Plow rat.. 4 Ut./Jut., b,uo ••• 

OOIlpMt •• Ia.. ".latIYe .. elltioa ta. of 

vi tb r .peet to loDI1e,.01 •• , v.. ~ •• 

• 
itolene, 

1.31. 

lR3 
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