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a

95 percent satbyi abt&rate. Whan a mixture of equal part# of aathyl 

olonto aathyl |limionto vats the f ira t ffaabiotiff eontal&ad

abort 60 percent methyl lin&eat® and the la a i fraction* abort 57 JHKP"* 

©eat aetiayl oporto*

gjatftada Jgyg^ H  fofofMll** j£  a a l t^  a p a r tia l aeparaUosa of 

aboarde fieiM! fpeni tfea uBoabooFatadi amide of bbie grasp eaa bo ©bteiaed 

by may o f a  o f matbede bemrl vyes ttio re la tiv e  * i t ty

Iba barlua-f is^gneeitar*! lead**§ o r o a it in  alcohol^ other* or

other aoZivaffifê 1# Mith, i&sa 1 oart'rrre>iIt ether s tithi**! tb s e tea rle  eel d say 

ba eatitiirTf wfIhH v ith  aa wftwh aa 5 or eves sere  of

aeids^. th e  ooilubiXlty o f lead etaarste, which ia  le v  i s  pure aibar^, 

ia  tooreaaed by t%r  lead mClt o o f tsisebtiaabed ovt^v and*

89| the aaaat«rat®^ acids are alee ooataslsatad with ataaria acid, fba 

use of ealte ia  separating individuals of the uni(atareted oeid iroup 

to la ta  aaMsfaatoay results t b s  are obtained is  the seperabtoa 

of ataaria arid  from unaaturated acids*

ldWtl*EiS*6tol — t io* ^fOhae^ th is  method* which can 

ba applied to  the fraa acids or to  th e ir esters* was f i r s t  reported by 

hyoiâ  9 ̂  ny its ooo bhoolof and IllaaMsaabsaidar̂  obtained metiyi 
eleete which they eensldefed to  ba 99 percent or better is  partly . 4 

yield of 296 g# of th is material vas obtained by 6 oeyvtfil 11 intit! wi steps 

fros 701 g* of starting notarial containing 542 g* of methyl dosha*

I46 g* of methyl Xi&oleebe 44 g» of eetarahed aatore# fo r preparing 

t he nees *̂ 14*? fMs fm# proved less effective#

franksl #s4 Sytw^ prepared I4tMfl vl* said vbiab tbay aoaaldorad para f n 

ithisit 20 DKMoot v iild  from sta rtin g  n a ta rla i aosta lsiaa  90 saraost



I
XiaaXete mMm ShiaoMsra and Brewr ta re  reported a a s x t a  eomeetr* 

tratX fti o f M oereast llmoile&le aold obtained tar e rT sta lllse tlo n  wro* 

eodmeee#

StataBtegr^pldye Sofsratlome Iff others

The method* lis te d  s ta re  e l l  shew eme or mere of the following 

lim itations* (X) p a r tia l l*mmrtm%lm o f the so ld i, (2) lew to  sere 

y ie lds o f pure aside* (3) a laborious amd teehnlqt»,

(4 ) m  laa j^ ieaM X ity  to  a l l  members o f the group* This situ a tio n  

n tf iw VI at## a  iwfrwlHEr o f i ̂ waiyiLijga t̂̂ fwy o f tha #pp? t^ottem of ohroBa** 

tsgraphy to  the Isol fftt#11! o f the im&isdUhiaX molds* This work is  eftt** 

Isa lly  resta ted  feeXe*# Ia  His e fT  order as i t s  <Myrifif iii^ # e l  apfMMsremoe* 

Roevdô 0 adsorbed a mixture of 0*f $• o f t&ele aeid and 0«5 g* o f 

s ts e r is  ##14 so a  eoitmm of fffi*»i.iM|i 20 **% a  l #g sm* ##4 do? eloped i t  

with  §Q0 «t» $g Qm the o f the solublX liy of the load

jg  ether ho earcluded th a t the top h ##> of #fra ssm&aXmsd

only oloio mold* the mast 0 o», a  of the two ***** the seat

6 m . jsropealefstoly stea ric  aeid* i s  a t t e s t  was m de to  find the 

moot su itab le eemditlems fo r the separation end the data do mot tom  a 

basis fo r estim ating the degree of separation obtained.

K&uftaam^ has reported p a rtia l separatisms o f sti&imres 1m (M sg  

d if fe re d  eoeMmatioss of the ftypaeids* He used alwBlaat s il ie a  gel* 

and[ c a r t a  as adsorbents* I t s  purpose appeared te  he I s  find the 

r elttt fe*9#^Ip* betipso® ^sjjpres o f maters of the adWBrhwt,

nnf the f4f#iFf4t#ff* eii^iSTi## of ***# met 4# ra th er them te  sbt#fp m o h l

Mperetione* Xm me IftffitaTtfta da hi# data tfidleet# the separation e f a
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tfrbjftf ftffiffitt 0000 dfc|MHPb©d |5  lib a ro  ©£ potrdloUSI

• t o  a t  TOD ssl*A r. fhe Ubb iiboar of aluat© ©mtaiaod 3.3& I* of so ti^ I

11tlfll Opt© my| pqpf tflllth’i|yi gjf <||gg

oatfcods tiaod* f  b ia t o t o  ffcrot assu red  ia  tbo oluat© a fto r about I f  

boora* Ebo I to i t l to  bsaotHatoiy yaoaoftiag i t  oooUi&aA SS p$mm% ootJgd. 

timA-tata,, ©& tbo ap*** of p^wMpfioafrf*^ l§r laatbfX cdosts* Th& fapsstiOB 

iuMf^i^i'Aiy foSJLoiddLag i t  ^  p ay o u t ©otbgrX XJao&oatOf ou t in

bfcSi* pf flptfaMal PPM Igf E^tiiyX JU.J6 g* ©f pOf© BOtbyX

of about 2? percent c&XeuXaiod ffcoa wmZp* 
22MMI Of tOfeOOOOOOOd OSX© %y  KobOT'tO Olid S®bli©ttl>^* FJPO© a ©ilsiXlUF Off**- 

OOldtaBOBi tfitb  tbO laothyl OOtiBtt o f tbO 0««^aoidO of I fill tho too

boot f ipwfft i oiiff1 ©oataiaod pfrppk 32 poaooab of tbo aotb^rZ 7 ̂ pjitfliiw tp of 

aooptjii&i lo aff tSbtilfiB fS pSVOOOt pur i ty  » ffbf# f ix i t  yiyyffpd ia

tbo p^pfto o flw  about 45 bout©* i f  pg th is

a not y ie ld  o f n%fjf% 11} ptifitimt o f siotbyX ^ p ^ iOpptp  v ith  a  thoorotloal 

naa obtaiiwd*

llildae golf aa bo fffopfp Ia&eap* aooa&epeto® of

tbo wtiotrirotod oatora* I*aeaueably *̂*7 it ia  ai «m* ta t̂® of otbiKp active

boaa found non aiiwaTy ia  ofSof to  obtain good aoipf^^^pv6 i t  is  of in­

te re s t to  note tbebg: diiforo& tieiliia botmaaa i ta  oo^poaaatOf

Tfgrjitw1̂^ baa eogsaptod tb a t a ir  to  bold nooe toaaoioosly by a ilio a  gai 

tbpp ia  m rttr, f j j j j  ladiea&oa tba lif if iia ltjr  o f ppoftdlsg ©oopCLsieXy 

ataHPr— ooadiidOB* oa tba ooiaaa# Tlnaa* to  mindadao a© n»n

aa to  a m  U m . it ia  ^pp t o y p̂y^-oto  tbo doysdojsaaat ia aa abort
21

a  tdbso aa- iiiafitlniinpi ^bo oatOKV Saoiatod by § t ai«

vavo fro a  siixtuoroa ia  thay oaouvsod aa tba aajoo ooapoaaata* fbo
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10

acid, 0*2 percent.

Methyl caproate. The es te r was prepared from Eastman-grade caproie 

acid by the procedure outlined fo r methyl s tea ra te , except fo r the 

omission of the c ry sta llisa tio n  from methanol* I t  was d is tille d  and the 

frac tio n , b .p . 149.0-149.5°, ecOleetsd. H^° 1.4048.

Methyl m rriatate. The e s te r was prepared from Sastman-grade sy ris tie

aeid by the procedure outlined fo r methyl eaproate and the fra c tio n ,
20b.p . 137*133 a t reduced pressure, collected. Ng 1.4363. In order to  

obtain a uniform sample fo r the experiment recorded in  Table IX, 6 ml* 

of the e s te r vas adsorbed on 40 g* of s il ic a  gel and developed with pe­

troleum ether a t 300 m l./h r. The following fractions were eoHeeteds

(1) 178 mg., N f  1. 4372; (2) 1031 a g ., B^° 1.4369| (3) 599 Bg., u jfl.4369; 

(4) 511 * g ., Ĵ J0 1,4369; (5) 376 a g ., 8 ff 1.4366. H ttw ltf. from £ms- 
tio n  3 was used fo r the experiment.

Methyl o laate . Two preparations were used. (1) The este r used in

obtaining Hie data of Fig* lb  and Tables I - I I I  was prepared trm  olive
24

o il by the method of Wheeler and Siemensehneider ; Iodine value 35*3
m

(theory 85.7), thiocyanogen iodine value 35*6 (theory 85*7), Mg 1.4522.

(2) ?he este r used in  other experiments was purchased from the Honael
20

Foundation, Austin, Minn*, iodine value 85*4# Mg 1*4522*

Methvl lin o lea te - The ester, which was purchased from the Honael

Foundation, had been prepared from debromlnated tetrabroaiostearic acid.
20

Iodine value 172.6 (theory 172.4), Mg 1.4616.

Methvl lino lenate . The e s te r, which was purchased from the Hormel

Foundation, had been prepared from debromlnated hexabromostearic acid.
20

Iodine value 260.0 (theory 260.4), Mg 1.4711.
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All sa ltin g  poiata abora are eorraeted, a l l  boiling

N a l i  oaaam oied . befraative ia d im  t a n  Roaoured a t  30° 10.5®

Sod corrected ta  JCLA® hir tttt&ner&ture ©©effioleKEio ©f M aitil —
3•^oogesiwilser . iaach of the iinaebaraled eetera v u  ©hroBtttcgrejsbed and 

the w fV^fftlva  iadieea o f the ffaoilonap rapyeeenblao th© bolh

of eaah ,sere found to  ba ifftH- <a* value© recorded

©bore*

JydeeriMHib©* Adeoebotii© la  f t t t i  1 neve »ff >̂ aa jjowhaaed*

Siiiaai g al.  Rm1pb« cdherwlee ©peal f t  artj gal of 300*33 n#ah 

aaa **̂ 04. fh# gel aae entvaeied id tit aeebene fegr ©low poveolaiAcii through 
a  colaaa of the gal *”*311 a© ware ^eTMibte a a ta d a l wee obtained. A ^oas* 
t t t y  of aeatace 20 H am  th a t of the  gal vaa uaaalljr found to ba s a lll*  

elent* bat- tba anoaxib- dejjende agon tba n t a  of filtration. Tbo entreated 
column wee dried bf ATyiHf̂ tg air through ih^ waahod yiiint^i nater ̂

ei^t aatlveled by heating la  thin layers o f Dot o*w O.S « u  it 179s  fo r 

U  hours. Shis ossUtetM ths asst hl|hl7 •otlrstsd gsl. Zt was ussd 
imi<M̂ a Q ^ n y iji  in il t a t t i .  I t  we© found th a t taslaaa tba gal. mb treated  

to  ranee© tba aaataaa fBPfer to  aobiaatien a ©or t̂r̂ TT eaouat o f ©barring 

roonltod. F e rtla ily  deeetlva&ed gala aaaa yyafMwriwI by leering the gal 

in  contest with tba v ija re  o f tba deactivating agent (a eleeed ayaten was 

uaad with nathane!} u n til tba desired increase la  weight wae obtained.

Method©

ait axpcadjaaota worm eandnetod a t 20® otherwise woMH1.. Tba

Mlja neihed^ (30 nisi*) fap deteraiaing iodina value© we© need aa a l l  

n o ta ria l p*8**-** ©ethyl Xlnoleeie aa ©ethyl llnoloiieb©. QthwwleOf

the m je~er tba least© nehboi!^ (30 ils « )  Ywt f 1 Tba
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teo tip  of %li# tmrot&o te  tbo iooldo of tfeo nook of tit* flook

oad rloolag Iate tiwi ooltitloa with tflotillod & trlp llo o to  ti<*

trottoa* tho thlooolffcto oqolrolost of t i  si#  ©f poto*olia» ladot# §c*lt*» 

tie a  «•* found to bo 84*60 ml## 24#§t ml*# and 84*88 ml# for mi mmmf$i

« l w  of 84*608 *tl* Tho ao m tlity  who to ba (28*000^4 #869) s

0*1 or O*10fO#

f iljo  oolatloa** fhlrtoon g * of gonflowMI#  rooubllaod lutor** c#f* 

ioOioo moro 4to*oir»6 la  1000 ml* of Harok fteo^at-groKlo glootol oootio 

» l i  eoaiferaittg to tfeo Motirosmt# foot lay mrmiac; -aa tho otoom both# fit* 

oolution mm oooloO o&A fllto rod  throu l o olotorod &looo f  11 to r to ia» 

cisro trm dm  from lo d la # #  Chlertm* goo# isothod ouooooolroly

with wotor misd ooaooatrtttod oulforto oo!4* m* pooood Sate atm oolutiMi 

u n til tho tmleg«a ocmtent moo aoatrly drwHtd* o«r» b o ia g  tokoa to avoid

on oxiioo* o f chlori&o#
4awoio io la tlo a r# ttefdorod lodla** 18*8 §#* m i diocolnod in 888 ml# 

of glooiol oootlo m i€  % ' hooting m  m atm® Mkti* Tft* oelatloa m» 

ooolod# filte re d  * «>4 to I t  ma* *44*4 a oafflelont quantity of a 1*8 par» 

ooat aoltttloa* % vel«po# of htms&.mm la  ̂loo 1*1 oootla aold to doubl* tbo 

oonooatrmtloa of hologoao#
4f o o l te*wt teteoyanate m i p m lf ita to d  ty  tho 

oddlttaa of aa oqpoMttO oolotlcm of load oootat* to mi oqpoouo oolatloft 

of potoooim thteayawoto* Tho praelpltatod lo*;-. tfclooyftiiato mu mmhM 

mvi dr 1*6 toy th* omoootolr* trooto*»t mltb <ii«ttl!o4 motor# aloofa*!# 

othor# air# pfeoopliara* po«tesi6o la  a  dooiooftter* A I  poraoat oolo* 

tloa  of VtokIii* la  oidtydmia oootlo told (fvoporod #fo» g lo tta l te t t lo  

oo 14 tmA oootio onhydrido) tom *64*6 te  aa omaos* of * I© p&mmM aoopoa* 

olosi of load thio^yoaoto la oafcydroiia ao ttio  oo!4* fh# #»*##§ load
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with the following exceptions! a carefu lly  controlled reaction tempera­

tu re  of 20° was used, a reaction time of 24 hours was used, and the po­

tassium Iodide solution was added as rapidly as possible*

Duplicate determinations of the iodine value were made when suf- 

f le ie n t sample was available* Otherwise i t  was necessary to  re ly  on 

single determinations* la  seme iastaaee3f as fo r the data ia  fab le  Y, 

i t  was found to  be advisable to  use reduced quan tities of reagents* fhe 

data in  th is  tab le  were obtained by recovering the esters in  a 20 ml* 

weighing b o ttle , adding 1 ml. of Hanus solution and using correspond- 

ingly redneed quan tities of other reagents* fhe detailed  proeedure fo r 

determining the methyl ole&te content of fractions aa recorded in  th is  

tab le  follows* fhe solute was recovered from the equate in  a pre­

weighed 20 ml* weighing b o ttle  by evaporation of the solvent on the 

steam bath under earbon dioxide, codling in  a veeuum desiccator, w e ir­

ing the residue of e s te rs , adding 1 nl* of chloroform end 1 ml* of Beaus 

solution and determining the iodine value with correspondingly reduced 

quan tities of other reagents* the amount of methyl c lea ts  present was 

calculated by the formula! wt. of methyl d e a te  ia  the sample =  (iodine 

value of sample x wt* of the sam ple)/(theoretical iodine value of methyl 

elects)* For example, a sample weighing 4*3 mg* required 0*94 ml* of 

0*01017 H sodium ih lo su lfa te  solution* So the iodise value was 

(0.12&92 x 0*94 x 0,01017 x 100) /0 .0043 or 28.2. fhe methyl d e a te  

content of the sample was (28.2 x 4*3 mg.)/85*7 or 1*4 mg*

Refractive index* fhe determination was made in  the fdlow ing 

manner* fhe sample was placed in  aa Abbe refVastometsr in  a 20° constant

temperature room* fhe prisms were washed with water which hid emas to  a

temperature equilibrium  with the room and readings were taken a t 20.0°
o 20♦ 0.5 u n til a  constant %  value was obtained. These values were



m

©aleulated tnm  the aeaeured m l *ise by tHHiffwi eg the taropenituTn co-
as

efflc ien te  reported fey h e t tl l  and icngeneckar • The correction fac to r 

used wm O.0OQ4 m ite  o f re frac tiv e  index per d u m  C. fhe composition 

of a  irtxtev* w e calculated aa fallows* « « ia | i i l i  fre e  Table f  X. tbo

value of a mmpie weighing 13.0 eg. was 1.4329* Tbo value fo r pare 

matfeyl d e a te  was 1.4522 and fo r pare methyl lin o lea te  1.4616. There* 

fare* the weight o f methyl lin e le a ta  la  the oiMf&o was (1*4529 -  1,4522)/ 

(1.4616 -  1*4522) st 13.0 eg. or 0*09 eg* 14 was reported a* 0*1 of* 

j^ th  aiJmtiLl t

sodium hvdyexiaii aaliitlatto. A concentrated corbonoto- 

free  solution was f i r s t  prepared by I M lv la g  50 g* of C.F. sodium 

hy&rarida la  SO o l. o f d is tille d  water* This solution w o protected 

trm  tho a ir  by & se ia  Mao tube oaf bold overnight a f te r  which the *e~ 

lw tlea wm rapidly f ilte re d  through a sintered g lass f i l t e r  with the 

old of sw etiea, &» epproetiBetely » /l0  o ra tio n  wee pr epar ed by adding 

40 r* of the conoeotrated solution to  f  l i te r s  o f d le tille d  water la  a 

storage b o ttle  protected tmm the a ir  by a eedMUtae tube and thoroughly 

mixing the etmteate* This solution see standardised and m  spprootiwataiy 

^100  solution ms prepared gross i t ,  the day o f tassy fey d ila tin g  3  s i .  

to  250 s i .  with d is tille d  ea te r.

d£ JSAlS. gg^yyH IHdteMâ l  ddk&lli&SI* The edwtlCB

jgpd wit h iflftd jwfaiH.1 *^*1 pbenodj^thslein

as th e Sndlestcr. The solution eae delivered l e i  a  fearchhe calib rated  

by the national Bureau o f S tew ards, A solution of 0.2149 f * o f acid 

p o ta e tte  fM halate required i.5 3  si*  e f sodium hydroxide solution fo r 

netsfciwliga&isn. The m orsallty was calculated te  fee equal to  (0*2149)/ 

(0,20414 n 3*53) @r 0.1234. Is  ^he^s deterroisatiotts, 0,2035 g* required 

0.08 si*  of a lk a li fo r a  aeaw&lty of 0*1234 end 0*3109 g . required i.3 §  si*
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of oHmlt fo r * of 0*1888* So tho no rm lity  no® tmmtfhstI

to 0*1834* &lluttai» of tteli nalatlon m  dotoribod tlsw  m u ltd l 

In * so lu tio n  with a  no m o ll ty  o f dfO IIM t

iiimtow&lsotioa A mmptm  of otoorlo  « I I  wtlgktiag

0 * 8 0 3 3  g *  m ®  d i o s o l v o d  i a  8 0  m l *  o f  W  p m r m n t  o t h a m $ l f  e o n t * U & i f t £

8 drop* of i  I porooat so latia*  of i^mrolphthololft la tho son* solw st* 

hf mm%Mg m  & stMtta tooth* flils solotloo rogulrod IT#40 ml# of 

0#18$4 I  e© ilm  byoroftldo ooltitlosi to prodaoo a fa in t  gimfc oalor oh lob 

mm ooitttolAsd fo r 10 «n»M « obi I# srwirHag tho ocmtonts cf tho flmk* 
T itra tion  of « i oqiaol voltmo o f oolmnt m£ indlooter m io r tho Mm 

OutidlfclottS rosultod la  tho eo***m»£.*tto» o f 0*18 atl* of alkali*  Tta* not 

eo&suMptlon of olkoli m* 1T«88 ml* Tm mutrmllmti&ti o^ivo lo iit mm 

eoXoalotod by tho formtlot oout* twpl?* -  (mg* of O«s#lo)/(i0!>imlitar 

o f  m l n t t m  x  al* w sm a m A ) «**S foiotl to bo 888*8* t i t r a t io n  of ®*$t$$ $* 

o f otoorto ooid roooltod la  # m t  ooaouKpttoa of I f  *10 .ml* of alkali* 

o o r i^  pond log to a m itra l  1 satlos oqpl volost of 2M*t% fh* ooorago ooluo 

o f 888*0 was ntp&rtoi mm tho aoutralloatloo oqaiwalo&t o f  tbo a®Id* 

itoari© aoldmoittoai of a aaaplo# tm oothodo woro wood far do*
woMiMMOMfe otMMiaMamiwoNNMKft u so w  o o s  *s*»ito*rf8o*oo*i-

toraioiiic tho itoorio aold«a*mtoat of a mm&gl®* Is  tho f tr* t  s&otbod* 

whioh mm uood for mmt  of tho OatorMtaotoloa** tbo * aaplo ms-' titra to d  

m ia  a dotorrttaotioa of tt»  nontm llsatioii s p im k u t*  ond tho m igh t 

ef otoarlo Mid «alot»l*?:wS by tho fonauloi *&* of otoarta told = ml* of

ota&tiard alkali ooamM m aoraolity of mulmim % 0*8843* tho obfeor 

notho© of rapidly tltro tlo c  both tha blank nod -*ho oaogilo hut

molag mam  of to lu tlcm  fo r tho oaaq»ia thaa  mm mm& for tho 

blank «*sd rnmpmrUi,; tbo oolo r of tho roaultaat iwmdlatooly

of tor tho addition of olkoil* fhio aotlo^d ms mod is  ^bimtolJir tbo



1 $

data recorded in  T ad# IX* ©Kperiaeat bo* 4 , The purpose e f th is  

varia tion  mas to  Obtain a maximum value fo r the stearl©  acid which would

Involve no uncertainty regarding m  iden tical © dor of the end- point#.

|* ta g g |g g ^ g  jg| JH §|£lll« th is  th esis I  i t  defined as e%ud 

to  Jt^Aa iR which k^ is  tho d istrib u tio n  coeffic ien t of tho mm  strong­

ly  adsorbed sd u t#  between the adsorbent sod tho sd ation*  sod k2 is  

th a t of tho loss strongly adsorbed solute when tho equilibrium  is  ss* 

tabliefeed in  the presence of both solutes* Three d iffe ren t procedures 

hsvs hsesi employed in  tho determination of lv a lu es*

f i r s t  method* 4 petroleum other solution of 0*861 g* of methyl 

s to s rs ts  sod 0*859 g. of methyl dost©  per 100 d *  m s prepared* Throe g* 

of s il ie s  gel wore sided to  100 si*  of the solution contained in  a 250 

si*  iriemsmysr flash* S ^oU ihfttU n was obtfttiw! by d 2 0 d fo r

1 hour with ffegueiit shaking* the Hash was stoppered with a glass 

stepper during th is  period to  p rerest evaporation of the solvent* The 

content# of the H ash were than poured in to  a sin tered  glass Buchner 

funnel and rapidly f ilte re d  with the aid  of a mild suction* The f i l t r a te  

was added I s  pactions to  a weighed 25 s i .  fresh frtwt the e d —

vent m s removed on a steam bath under a current e f ©artson dioxide* Beat* 

jug imui continued fo r 15 s ts o is i afte r  the ad v en t to  have been

a l l  removed* Separate experiments had shown th a t th is  procedure assured 

a  ©caplets removal of petroleum ether* When benseae or methyl ©aproate 

m s present th is  period of heating was extended to  30 sdnutes# The flash  

and i t s  contents were then brought to  room temperature in  a  vsouua das**- 
eato r and weighfid* The este rs weighed 1*080 g* Duplicate iodine value 

determinat ions were 3b*64 and 34*71* The methyl d e a te  content* ©alow* 

la ted  as previously described* was found to  be 0*442 g* By difference*



If

the methyl steara te  eenteat mm found to  fee 0.6XS g* f turn might mi 
methyl eleat® adsorbed m  the gel was 0.S59 — 0.462 or 0.397 jf. The 

weight of methyl steara te  adsorbed cm item gel nee 0.861 •— 0*616 or 

0.243 it I 15 %Â (0*397/0*462)/ (0*243/0.618) or 2*109* la ms 

i ifB’fejawuMfc t%® Bwvs^ne was cheeked by *****? ywlff gf the adsorbed esters 

wfe&mh. iiare eluted with 100 ml* o f 2 earggmi methanol la  se lfB le n  ether* 

th e  recovered eaters weighed 0*640 g* mad had duplicate Iodine ra ise s  of 

53.02 end 52.99* th e  methyl d e a te  content, calculated trm  the lading 

values eg above* nee found to  bo 0.396 g* The methyl steara te  mm eel* 

eulated eg 0*640 — 0.396 or 0*244 f* Subailtu tlen  ot  these value# la  

the formula fo r % gave e  I-value of 2.171.

Second method* This methodi eseg f f t i i y  & r t cet f o f  the 

f i r s t  method* beg refinements fo r minimising n a n  resu lting  free  evap~ 

oration o f the eelvemt during f il tr a tio n  eM weeheolapti re ten tion  of so** 

lu tic n  fey the gel end tfee f i l tr a t io n  ogpggmteg* the additional refine* 

fiflRlg ere deeexibed below*

1 f i l t e r  tube nee construeted fey seeding a sintered glass f i l te r  

plat® between the m s  of* and normal to  the long gals of *a stra ig h t 

glagg tub® provided oa each end with a 24/40 staadsrd tap er proand glass 

jo ist*  The o f the finished tab® were gp§o®glistioiy

9 m 2 cm. the a i r  la  a  250 ml. irlem gyar H ash provided ulth a 24/40 

ground glass female Jo in t mm displaced fey boiling o ff a fee h i. of

petrdgtm other m  a steam bath* Qae end ef the f i l te r  tube nag inserted 

la te  the neek of a similer flask  eeatalalag tike equilibrated gel and so­

lu tio n  and then la te  the inverted air-freed  flank. the re la tiv e  pool- 

tleas of the two were interchanged o*d the a lr-freed  flask

laaedlately  plunged la te  eold v stsr. the desired f iltr a tio n  l im  took 

plane without mm&smMm of the solvent, Corrections fo r the seltstlea



m

afrilah mm ratalaadi saaoha&ioally fcy tea fI Itratiozi ayaha* aara ia  

tha following aanaar# flrtt# aomplately daaafcivatad a Ilia*  gtl mm p*o«* 
parad % plaelag !0*4O g* of fu lly  aatlvatad gal in a ha&idor# ftorn 

fo il©*!mg -m\ hta «or« m en i«4  mm adaarptla& of aatar

g£#80 |*  a t  16 hoara* t4#10 g# a t i t  koara# I f  *70 g* at 4 day*# and 

87*78 |» ftt i days# Tha $al bad adaorted m lttu r e to
£5#8 j»re« it of it® aslght ao th a t l*8fl g* of daaativated gal mm  

aqplralant to X«00 §» of fo lly  l e i im i t l  gal# In aaofe of tor#® 660 ai* 

flasks mm  plaaad I t i  a l#  a f  patrolataR ateor *ntftiii.i«g J*33$0 $* of 

aateyl stearate# to ttio f i r t t  flask  «*r« aidoi 1*8# •> of Usaetivated 

e lllo a  gsl ©orrasponding te l*ĉ 3 §* of fu lly  aatiw teS  gal# To tea saoood 

nor# sif§#4 4*0? g* ami to tha i# 7 i g* of dsaotirated g#l# ear*

rosjjfsadtac t-  6*00 r* to 6*00 g* raapsstisaly of aet^imtad g#l#

After o^iiilltefttloa for 1 hoar at J60a# 1§ ml® of so latia*  tr.ro I letted 

froa aaofe flask  ttltesa t disturbing tea ge 1 t t l« h  had ham allowad te  

ss ttlo *  Ths ##tor rfteomak! from tea ssaplaa ssi^had Q*0$&4 g#*

0#Q688 &♦# and Q#06$i §* raa^aatltoly* Ctasparad to m  original mmmm*- 

t r a t te a  of 0*08?S g* gar 68 ml*# tea*# roan I ts  India*tad tha t tm m  mm 

m  l®aa of aater fro*  tha sol« ttnaa im  to adsorytlsa %y 'tea p i#  Tha 

loo ail* of solution roaalatii^. in ©*»fe flaak m m  te#n filte red  by tea 

proesdura outllasd .ahaaao Froa tea flaak ooatalalag 1*86 g# of gal 

thora rsoorarad 9#£680 g* osteyl atsarate -white aorraayoada to a 

loss of 1*6 mI# of ftvloteao 4tiri»g tea i"llteatioa# From the flaak mat* 

ta ia ine  4 #07 g# of f®l tteaa aaa fw©o^«ra*i §#t#4t g# i*®»teyl atearate 

whiah e&tmmp&mm to a lo«a «ife ia i al# of m lutlm  fteriag tlw flltratloa#  

frcm tli® tfjufefc aontalikliif, 8476 g# of g«l thara mm I 0«£$$$ g#

of utatl^l atearate ahiah oorraafapada to a loa# of 4#6 al# of aolatlcm



a i

during the filtra tio n *  fhe data ean fee represented by the following 

flwaUeat leea o f solution (sal*) 0*f * 0*7 * ia  which n equals the 

am ber of gresa of activated e ilte a  gel preaent ia  tike equ ili­

brated »f<»tiare« la  blue ;f??i' nrlieerit w jarfeeeed hoeerding to  tb ie  mthod 

t i e  weight of eetera reeerered iwm the equilibrated  solution oae eee» 

rooted by o f t ftf# T q ^ tf ****» yep osoeaplSf i f  § g , o f s il ic a  gel 

hod been equilibrated  with 100 a l ,  o f eolotioa end trm  the f i l t r e te  

there were reeere red 9fe mg. o f eatera* the eo rree te i m ine would he given 

aa 100 ag« the leea la  f i l tr a t io n  0*5 »!• * (0*7 s l.H S ) or 4*0 a l .  of 

eoOUsttau therefore* f t  m* reeorered fPoa 96 al* o f eolation ie  equiva- 

le n t to  100 ioo* in 100 ml. of solution.

Third aethod. Title wftbtHf ecsteieie ia  peering a  ***? t*+,4 ̂  @g 

eflrten? of loaem eoMoadantlone over a ooiirm f iiMt weight o f r*! in

a  tube the edeorhate io  la  etw ilShrim  with the eelu&lofu The ad** 

aarbant ie  freed o  aenBdetelv ae oeaaihla iP m  idLutioa bar «>*• of two 

nathode* I f  a  *yyf  f i l t e r  tube h*f been earfeen 4f

Xirewiiini ie  ^eed to  force the eo lation  peat the adeoptmtt* I f  a  BOdiflwS 

eewtirtf^rgr* tube* ŷ fpif ne sh a ll he deeerdfeed la te r> ie  weed * *4w adeeefeeat 

ie  freed iro n  by eenlo^lffeglag* th e  ie  then i  x d e i by

loo hl« of % f owHHTt  m thaadl ia  potroXown ether e te r the gel*

euhee^iieat Irealuont o f t he oiuate ie  the e-fliwe aa th a t ^ x l^ee to  

the eqnlXIfertm iq  eethode 1 eHK 2* *̂fep ^hkbU U mi o f aeftw leyet

end o f waelreNdLwtion repaired m e Ifndieiited by the dot e reeerdod ia
frpafe&zaapp 7 Y ândt If ¥"9 ŜFfen̂f m iĤMdotaeMd ta^da aamaaiib'jfe'dcifc jdf~f attAjffiwui.iifcaedT ja.-iaLPto-gi 't'A aaufeetaedl eninaa4CU3UM 0V m A  m lS fa . A A A $  M I A m  f l oM i W K r W B lS I  1  > .m w H w B H 3 P ^  ofev i> m ^ o W U tfW

la rg e  f M̂pwy#e  o f a a te rie le  and a  g reat deal o f t ia e  fo r  eeeh detefrdoe— 

Hen* I t  ia  a lee  to  be oxpootod that*  unless precautions were tahan to  

oliadaate owyyfft* the wosptt highly txaaaturaiod eatere would anffop
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m  f  100 00 % *  (150/100) /  (IJQ/IGO) or 1.15.

separations- two methods used.

seal id  Into a I*$tm tube with a  23 m* inner disaster* th e  tub© se** 

tended 63 cm* above the f i l t e r  p la te  mA 2 ea* Ivslew the plat#* At 

tills  point i t  s is  sealed oat# a drip  tubs 5 ©u long with an I  » ,  oats* 

d isa ste r wad a  2 am* inner d isa s te r. The lower east of the tube m s 

sealed with robber tubing end a sleep during f illin g  operations* I t  m s 

then nearly f ille d  with solvent* S ufficien t anhydrous sedirn su lfa te  

m s added to  f e n  a  layer which extended shore the aeauiiifera portion 

of the tube* This neiertaX was aaalpulated to  obtain as l i s t  a surface 

as possible* th e  desired amount of adsorbent was added sad i t s  top 

su rf see was likew ise flattened* Several hundred al* of solvent were 

then passed through the edusaa fo r the purpose of obtaining a  mm  dense 

peeking* toother layer of anhydrous sediwa su lfa te , about 2 esu th ick , 

was added* the solution was added when the solvent had drained, to  the 

top s>apfeee of the sodium sulfate* Wsmm the sa in tim$ in  tu rn , had 

drained to  the seas position the inside of the odium was rinsed with a 

few a l . o f solvent* Hhsa the rinse-solvent had drained to  the sane pesl~ 

ties*  solvent was added to  the e s ta a  u n til the pressure was su ffic ien t 

to  produce the desired flow rate*  th is  ra te  was nslntatned by fu rther 

additions of solvent as required. Samples ware collected in  graduates* 

Second aathori. In th is  method the ealeaaa was peeked by cen tri­

fuging the adsorbent in  a  20hb1« te s t  tube. I t  was found, by tudag dye 

so lu tions, th a t the nest uniform aevment of the dyes appeared to  take 

pi see in  m lm m  peaked by th is  netted* These eelum are le ss  convenient 

to  prepare and operate than conventional m lm m , but permit comparisons
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zt

adsorbent and the liqu id  phase and k^ th a t of the le ss  strongly adsorbed 

solute ubm ike equilibrium Is  established in  the presence o f both sol­

utes* is  defined aa equal, to  k^ /  k^ la  which the primes indicate 

th a t eoBst&ats are calculated frm  adsorption isotherms of single so lu tes , 

Since a I-value of one represents a condition under which no separation 

would take place* a mmgmrlBm of d iffe ren t systems tan be made mere eas­

ily  by using the terse  (K — 1) and (t  — 1)*

The values in  fab le I were calculated on the 'basis of an arb itra ry  

value o f loo assigned to  standard s il ic a  gel a t eash point m i t s  (E-l)- 

coooeotration curve (Hg* 1, curve lb ) which corresponded to  the ©©seen- 

tra tio u  of ecabined eaters ia  the solution equilibrated with the adsorbent* 

the JMraloss o f s il ic a  gel* m  w ill be shewn* vary inversely with the ©on- 

ceatra tioa  of eos&bined esters la  solution and inversely with the ra tio  of 

the concentration of aeihyl ©Ieat© to  th a t of methyl stearate* Since* ia  

genera!* each of the other adsorbents showed le ss  adsorptive capacity as 

well as a mmllmr K^rdlm than did s lllo a  g d , the values recorded here 

show sm aller differences ia  E-values than would be obtained by d ire s t 

comparisons of the separations obtained by adding equal weights of each 

adsorbent to  aliquots of the solution and g reater differences than would 

be obtained in  separations in  which the equilibrated solutions contained 

iden tical concentrations of ta e l ester* Each of the carbons adsorbed 

methyl steara te  more strongly than methyl c lea te9 while each of the ether 

adsorbents p referen tia lly  adsorbed methyl, d e a te , C» the basis ©f these 

data the choice o f an adsorbent seemed to  l ie  between one of the eltssinas 

end standard s il ic a  gel* I t  was found th a t a considerable pmp&tUm of 

es te rs  adsorbed m  alumina could not be reaovred whereas adsorption m  

s ilic a  gel wm cm plately  reversib le , as shewn ia  Table XX*
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wim filug.
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I4 E I  I I I

u u rx o u g x *  c r  ( i  * i ) ~ m m  to  cm w m m tm  or mmm

Geacob of smMAqt!  ol#&i© Coaeiu steamt© |E ~ 1)

(a) Mmh tqixlllbviiffi ia» establish®* tp w&skimg 2 g. of sllle* gal
vi th  a§0 » i , «£ n setrekLsiHi ether solution @f ■£«*! a t 20® a t
60 «l»Ar«

(b) The eq«ilibrlii»  mm e s tsh li shed fcr «a«Jat*ig i  g* o f s il ls *  gelt 
f i r s t  u ltft I f  sal* or the sslssitoa used In  th s j^seesdlitg asipaQpl^satp 
sa t thsa with S0O *&• e f tins seise seSUxtlsa d ilu ted  id th  petroles® 
ether to  tit* recorded eim eeatraiioa.

*b</loo ®a ag«/loo sA

t4S
is?
IS*?

656
1573
157*3

1.16*
1.59?
1.96*
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9.7656 0 .0 3 6
be sfcoim to  eater whan =  3.1f2 % m p latinraatively,

2.3063 22.5221
wham = o^ /3.192 .

I  of 6 mg./XOCJ m l., os was obtained fo r methyl olooto

in. i t s  separation from methyl steara te  (see tab le  ¥)» would require a 

/©^ equilibrium ra tio  of about 2 x IQ1®. While i t  la  realised  tha t 

the la ta  tanast bo used to  extrapolate to  such aa extant with say ex­

pectation of aseuraey la  the re su lt , I t  ia ,  perhaps, ju s tif ia b le  to  eem* 

elude th a t the lim iting ra tio  i s  large enough to  permit the iso lation  of 

what would normally be ©Gusiderad pare methyl c&eate.

I t  le  of in te re s t to  examine the affeet of aa additional cosspment 

on the sepnorafeilttjr of methyl sfceaimte from methyl o laata. la  Fig. 1, 

the data are s t r ic t ly  eossparablt ©sly within each section. the expert* 

meats reeerdei ia  the two seetlass were made a t  d iffe ren t times mad with 

d iffe ren t m aterials and concentrations, P artia l deactivation with water, 

as i s  generally known, lowers the adsorptive capacity of the §el* la  

addition, i t  decreases the ssXeciivity of the gel as shews by lower 

K-values, and ia  proportion to  the amount of adsorbed water, the earns 

effec t is  shewn by methanol. Each of these substances Is  held more strong* 

ly  by the adsorbent than is  e ith er methyl stearate  or methyl ©leate. tfitb 

a new  to  finding the o ff se t of m  additive which is  adsorbed mors strong­

ly  than petroleum ether, but le ss  strongly than e ith e r of the as te rs , 

bease&e was investigated. I t  proved to  be tee  loosely held m  the gel to  

Hermit yasrodiisihils resu lts  used in  the **>**> manner as water or 

i s t t e € .  Curve 5b shows i t s  depressing affec t on the E-values when used 

as the solvent* th is  s^ m p o n d s  to  the greatest ^deastivrntim^ of the 

gal possible with bausons. Smaller of olso lower
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EQUILIBRIUM CONCENTRATION OF ESTERS, (MG./IOO ML.)
1,500

F ig . 1 . - - E f f e c t  o f  p a r t i a l  d e a c t iv a t io n  on ( K - l ) - v a lu e s  in the system: 
methyl o le a te -m e th y l  s t e a r a t e - s o l v e n t .

Curve No. S o lv en t Adsorbent

s i l i c a  g e l -

1 a 
2a 
3a

lb
2b
3b
4b
5b

petroleum e th er

benzene

f u l l y  a c t iv a t e d  s i l i c a  g e l  
s i l i c a  g e l  d e a c t iv a te d  w ith  1.4% water  
s i l i c a  g e l  e x tr a c te d  w ith  h y d ro ch lo r ic  acid  

and r e a c t iv a t e d  
f u l l y  a c t iv a t e d  s i l i c a  g e l  
s i l i c a  g e l  d e a c t iv a te d  w ith  4.0% water  
s i l i c a  g e l  d e a c t iv a te d  w ith  12.0% water  
s i l i c a  g e l  d e a c t iv a te d  w ith  12.0% methanol 
f u l l y  a c t iv a t e d  s i l i c a  g e l
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the K-veluea m  m«b in  fab le I? , C m  3* in  f ig *  I  wee obtained with 

a  gel waieh had Imm pretreated with 30 prac& t hydrochloric acid «ad 

could ac t be rectered tc  ite  o rig inal activ ity*  flic p a rtia l ieaetiva* 

tio a  la  lik e ly  Sea to  adaerhed chloride* cod rapraaeatg the e ffec t of 

a  very atreagly held additive*

in  fab le  iv, the 1)-value* ware ca lcula ted firm the data ahoua

actor aa wac uaed in  calculating the oorroapcndiiig (K. -  i)-*alms in  the 

proa a lt fie ©oluau f ia  a igeiffeipwc of the (K^- 1 }—val’ue* **1̂ 1 bo die** 

euaaed In the eaetioa on am plified ebrcsaatograjjhie aaparatidaa* The 

(1C -  X)-vaXacaf using baaaaaa" patrd a ia i other aa aelvetit, ware takaa 

fro® thoaa pedate on the ( I  -  l)*eocieeatrattefi curve eem epcoding to  

the mm  caoeaatratieoa of coRblned astara aa were used in  ealew laiisg 

the corresponding ( I  ~ 1}* value* detew&oed ia  petroleum ether* I t  la  

to  to  acted th a t, ia  contract to  the tread found with asethyl steara te  

aad Methyl oieete* with hath the aethyl llao leate-«etky l o leate oonbl* 

nation cad the aethyl 3 iw*%t aiieta"ffliothy1 i i od aata eo&hlnatloa la  

both petreXeua other alone aad combined with beasene, the (K -  l)-valwea 

Imrroano with aa 1aonr«ii> ia  the ra tio  of the acre highly adsorbed-* to  

the leea highly adsorbed solute* the analy tical problem® involved with 

the acre hinhlv unnatnratafl eetiiira th e ir  areo lar n a fie siiM liiT  to  

oxidation with the racnltent latrodaotioa of an additional specie* wit h 

« strong a ff in ity  fo r the adsorbent eonhlae to  lower the accuracy of the 

K-values, p articu la rly  la  cooparison with thoaa of aethyl oleate aad 

aethyl wtieriifiii detem tned by the weshingHesthod weed ia  obtaining the 

data of fablae 11 aad HI* I t  la  fe lt*  therefore* th a t pending confirmatory 

data* th is  treed  ehould he accepted with reservation* th e  tread* aa re -  

corded hara9 ^edfeotse  ao l i a i t  to  tha ofw^oliieoTrt of the aora stixiagXy



TMLM If

m m i-F u m  mom various QmBnmm 

it * i  it -  iCetM&efstrailea #£ ea ter
Iig*/10© el*  

0©§ilp32!)©!l.t % 0€M$)0Iiefft 2

k' -  X

N iretM ft e ther- Fetrelew i ether P etrelem
eelatle ti eaXMtiesi

He eXeate Me stearate
ether eel®.

23 4# ■MHMWMK 1.73 1.05
m 235 i a 2 o.as
3m 427 -*»«»- 0.*ft 0.12

u 373 1.57 4.32
i t j 235 1.12 0.23
352 79 0*71 (*»}0,66

Me llacilettte Me ©Xeaie 0  bm m m -m
p e tro le d  ether

I f 4© 1.10 1.59 0.84
X75 238 o*m 1.33 0.37
364 434 0.55 0.92 0.23

54 372 0.75 1.15 4*45
175 2M o .s i 1.33 9.37
316 m 0.93 2.03 (~)0.64

Methyl Methyl 65 he»sa®**4#
Xiahlemt# lla e le a te peiroXem ether

im 223 1.04 1.40 0.35
354 408 0 .i3 0.65 0,16

50 347 1.28 5.37
165 223 1.04 1,40 @.35

(a) The f i r s t  grettp sui&tei* seek #at«r~p&lr illa s tra te a  the sffee t ®f 
e©fiG©8trati«m on th e ir  eefw rehU ityi with the r e tie  ©f the two ectare 
re la tiv e ly  eeaetant — the m®m& greupf the e ffee t ef th e ir  v tlio  with 
eottfteetrfttieti re la tiv e ly  ecaiaiftitl.
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(1) methyl linolenate
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(3) methyl oleate
(4) methyl stearate



m
adsorbed minim imb a limit# iapattdaai mi it#  aoaaaatrabioa* to tha 

assriehaaiKt of the la#* *tr;.mgly a® lata* M before* th is

H alting  m tlo  would b* large atiaugjb th a t what weald nonaally is* 

conaidered iwira eolute could be aeparate** the aigntfiaaae# of that* 

trwnda w ill be diaowaaed farther la  the aaation «*» amallflad *hr»» 

watoftraphi* aapaomtioaM

the bewparetura affaob <m &*v*lwa# warn $mm& to be astall* Cotaparad 

with aa arb itrary  IS «* Devalue of 100 a t B$0 th# value a t  14° wv*
>t.

111? and a t JT waa 111* m lm tim  t» aetual eaparatleas tshl# brand would 

b# »pl#>#*d by aa aapaetad daoraaa* ia  ooiunn affielanay a t ia w r 

twe^araturwa •

Fig** 8«*S ahow tli# axpaebed ralaticmehipe b& tween the separation 

aahiawed and partial***!** § floi*pti»# and adaas1>*iifc«*oluts ratio* I t

la noteworthy# a* abaaa la  Fig** 4 and 8# that* a* sondlblows ara rand# 

war# f i w r i l k ,  the separation# isapro’ea rapidly a t f i r s t  but ©ulakly 

r««eh a plateau from whloh tmt l i t t l#  further iwprewenettt 1* obtained*

A rationalisa tion  of th is  ©baerratlea w ill be ettwwpted ia the e#©bi©» 

on amplified etanmatftgrapfei* separations*

f i |*  6 shows the to *&lGb a separation depmida ®n th#

re la tive  amount# of each eelwte pr®a#ot* A* the ratio of *tearla  oeld 

to aethyl oleate 1* taorsaaed the le t te r  baa to t r a w l over a  greater 

!#».■<:,■tfe of eelua* before i t  sen mp&mb® trm  the » r #  strongly adsorbed 

s taa rie  aoii*

I t  ha* been generally aaaimed th a t be tter separable!* eeii be obtained 

when the predevelejwesit adsorption la @*4e fra# dilute* rather than 

eeassatrated solutions* thi# view la supported % th« relationship 

shows* ia  th is  thesis between l* m iw i end solute eoneetibratioh* Fig* 7
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Fig. 3--Relationship of partic le-size  to separation.

Curve No. Wt. of Si02 Particle s ize  Flow-rate Wt. of Wt. of
gm. mesh ml./hr. methyl oleate stearic acid

mg. mg.

1 1.400 200-325 170 13.8 78.2
2 1.400 12-200 160 13.8 78.2
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Curve No. Wt. of Si02 Particle s ize  Flow-rate Wt. of Wt. of
gm. mesh ml./hr. methyl oleate Stearic acid

1.400 200-325 78
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500 800 900

C u r v e  No. Wt. of S i 0 2  
gm.

1 . 8 0 0
1 . 6 0 0
1 . 4 0 0
1.000

P a r t i c l e
size
m e s h

2 0 0 - 3 2 5

F l o w - r a t e  
m l ./ h r .
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Wt. of 
m e t h y l  o l e a t e  

mg.

1 3 . 8

W t . of 
s t e a r i c  ac id 
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7 8 . 2
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ig. 6 . --Relationship of component-ratio to separation.

urve No. Wt. of Si02 Particle Flow-rate Wt. of Wt. of
gm. size ml./hr. methyl oleate stearic acid

mesh mg. mg.

1 1.000 200-325 125 46.0 46.0
2 " " 178 13.8 78.2
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. 7 . --R e la tio n sh ip  o f so lu te -co n cen tra tio n  to  sep a ra tio n .

Predevelopment adsorption from a solution of 46 mg. of methyl oleate and 46 mg. of stearic acid
in 15 ml. of 3% benzene in petroleum ether. Development with same solvent.

Predevelopment adsorption from a solution of 46 mg. of methyl oleate and 46 mg. of stearic acid
in 500 ml. of 3% benzene in petroleum ether. Development with same solvent.
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;ure 8 . --Comparison of methods of separating different quantities of solutes with separation-time constant, 

've No. Wt. o f Wt. o f Wt. o f Length of
methyl o l e a t e s t e a r i c  ac id S i0 2 SiC>2 column Flow -rate

mg. mg. gm. cm. m l. / h r .

46 46 1.000 1.1 125
92 92 2.000 2 .3 255

138 138 3 .000 1 .0 360
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TAfiLS ?

c# warn* $tmm irnm mm* <&mu*
Let ¥ol« a f  Wt* « f ©stars Analysis Wt* o f  lit Wt. e f  Ms

N*. ml* Of* Ml* 0.01017 I

ataarata

m*

olast#

m*

1 300 49.S
* W $

0*00 49.0 0.0
2 75 13*5 0*00 I t , 5 0.0
3 75 U .7 0.00 14.7 0.0
4 75 11*2 0.4? 10.5 0.7
5 75 9.6 0.43 3.9 0.7
6 75 7*5 0.65 6*5 1.0
7 75 6.7 0.64 5.0 0.9
S 75 5*3 0.50 5.1 0*7
9 75 4.9 0*57 4.0 0.3

10 m 4*3 0*94 2*9 1.4
n 102 5.5 1.36 3.1 2.0
12 75 3*2 1.12 1.5 1.7
13 75 3*3 1*37 1.2 aa

u 75 3.5

30
%
1*4495 1.2 2.3

13 75 3*7 1.4502 1.0 2.7
It 110 6*3 i.4 m 1.6 5.2
1? 98 5.9 1*4506 1.2 4.7
1# 100 6.7 1*451? 0*4 6.3
19® 50 99*2 1.4522 0.3* 90.9

(a) 1.30*1 isg. a f saatfcgfl. staarat*  plus 139*1 an* of methyl e lss te  
m m  disacitvadi to  20 al* of 3.oo g, of
•H ie*  g«l. Owol^M Bt with til* MM solvent * t 20#« t 280 a l ./b r .

(b) Jir6§f>4 to

(a) 0ale«lat#& f*a» m  lodlaa v a la t o f $5*4*
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t m s  f i
&mm®m or mm. c u m  nm  rshh, uKotiirs

lo t lo l#  of 
•loot#

Wt. of imXp&l® t t .  af m  
eleat©

Hi* «r m#

NO* ax* a t . h 30 m * Of*

1 100 o#o “ r*-w -n -r .
a im k .? 1.4522 24*7 0.0
3 100 41#* 1*4522 41*0 0.0
4 100 32*7 1*4522 32*7 0*0
5 100 23*4 1.4522 23*4 0*0
4 100 10*1 2*4520 ■ 29*2 0*9
7 im 13*0 2*4529 12.0 1.0
a 20C 24*3 1*4541 17.0 0*5
9 200 19*4 1*4549 9.0 9*a

1© T O 14*4 > 2.4579 5*7 •*9
11 300 21*0 1,4509 5*4 25*4
12 300 34*4 1*4*02 5 4 29.3

30© 25*1 1*4010 0,0 25.7
u * 300 38*1 1*4610 0.0 30.2
15 .100 30*3 1.4010 0*0 30.3
14 30© a4#0 1*4021 « * » eptiMPM*

<i&} 202,3 ag* a f Mrttyrl «!*•&• f it#  191*3 @g* of Uwlm.%*
m p © dlgi»o3,wl la  £0 tiL, of gtlMtiV1 WBidl ®d@€8Tb@d ©a 0.00 g. Ilf
s i l ic a  gal m i  4*3 «»# x 1-3 *a.)« DaamtcpMtt with $  0tt%£*a#
ia  ^SftrdlMMi f t a r  a t 20® a t 500 a U /a r,

(b) Oamotgi&UNi a f h e r^ m  ia  ttea o&NWt wae i $ m n i i  to  3,-*
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fA»B fXl

m m x m  or « n m  u s o u r s  raw? w n ra  w k s jk im P

L«rt ?«a, of m* of em im Mi. of Me ift* of Ke
€Ull®t© limoltmi# UftfilMftMi

m
N*, al* *»♦ % *«• mg*

1 100 0*0 ,.r~"1—1
a 100 27*2 1.46X5 27,2 0,0
3 100 40*4 1*46X6 40.6 0,0
4 100 31*7 1,4616 31.7 0.0
I 100 23.7 1*4416 23,7 0,0
4 100 17.0 1.4619 17.2 0,6
7 100 14*6 1*4630 12,1 2*1
i 100 11.6 1*4*40 i,7 2,9
f aoo ax*4 1*4660 11.6 9.6

10 200 lt« 0 1*4672 7*5 10.5
u 300 2 4 ,i 1*4667 6.5 i i ,3
xa 300 30,4 1.4697 4.7 25,7
13 T O 30.0 1*4711 0*0 TOO
u TO 2S,6 1*4711 0,0 2 M
15 m 35.0 1.4711 0.0 35.0
14 T O 9.3 1.47X1 0.0 9.3
17 T O 4.0 ~ ***~

(«t) 202,2 mg, of avtlqrl Ximoleisi© plus 199*3 mg* of mettirX
•were MmoOlwS Im 20 i&# of poix*dlsy® #ttmp 00 4<*00 «, «f
s U l e a  g e l  Ceelttssm 4 ,®  « e#  x  1 , 3  «m *)* O w A q p a ix t  w i t h  4 5  Im
pofae€Lmm tilaer mi 20° mi TO il* /k r*
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lomgtii to  disaster# I f  %fe# tub## ta r#  p w i i i d  with el&bersd g t o i  

f i l t e r  plat®rg* t l i#  tie#  « f  narrower ta feae m u te  r a ta lm  * i bar p r # s # w # #  

be a*labels the **m fide sa^usao# of r# « u ir« w t#  I llu s tra te s

tli# nature of bfe sMMdtsaleai #fesistgs»t la  design oni esMferabteai shlslt would 

b# indleetav as aeeassai'y fa r  a sere optfcnua pr®###ar# Shan to r i  asipleyed 

by the feather# I t  is  t# b# «t#«<st#df hoaeear# tha t *sf*rst£exts under

eendltleits aaald s t i l l  Im Im® sa tisfaa tery  thaa would be obtained 

by to* aetfeed tddoh mhmll be wtferred te  a* a m p l i f i e d  eb*a«aiSefjb*phis 

separation*# ffele .eethed# whidh requires to* mm #f a  suitable third 

solute* is  diseaseed in to t wmt station*

The ©owept of dag&lfied Chrem te. yapfe!# Separations

Stoat* t o  J##to*e^ base reported isetstifte* of tnereaeed separability  

of imrgmim imm im the present* o f a th ird  too afolah l« aii#rfe##, 

between to n *  d tro ta  t o  stated  t o t  *in ita r  o ffse ts  hare boo# obeorvod 

im eefsutoioxie o f  estreats. of plaot sad emitaal materlale* ?ieelf.«*s^» 

im ft dlaeim leit of hie aethad of dleplaseasait ©hr»»tsirrop^# 

th a t esoh sane of solute represents a  pus?# notarial#  ?hi# m m lm lm - 

mmmm to b# besed &m him pretties* stated ia  the tsfaiaoiogy seed in 

th is  thesis* th a t to m  t m  salu tes are eoapetlag for the sane adsorption 

•Its*  t  w*st staay* bow o wmlm g r a te r  li«© one* regardloas of few 

sa a ll the wmeaatratioa of tbs less readily adsorbed solute has beosne# 

in th is  aoaaaetloft* ha reeegnlsed t o  asletaaoa of eysbsMi in  utt.i#h the 

laaa strongly adsorbed es ta te  eeeld mot ba eeapletely die plated# la 

t o  m m  paper# as a  Isftiaal esteseleii of to e #  views# h* so; jested 

th a t t o  eeatisweue Sanaa should be separable by tha iaalseios* ^  t o  

aaMpIa* of estates with la taraadlata adaorptlaa a ff ia itiaa*  Ha t o  

a t o #  to l# r«m ^a th is  i%  o e t to  by t o  mm o f eu#h saiatas ia  separations
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m i  u
m im m  §&Mmm w umm mmum mm mumm mm um m m i 

ejrauts m mim sam e mm to mrmmiM sanmr

Sxpt* Lot ?©L. of tfctata Iti* i f  te  ctlfiftttt Oemtm©iiMii©mefey
stomric mM

N $* N>. ml* mg.

1® 1 500 55*0
2 500 40*4 < 0 .1
3 500 0.3

2 fe 1 500 ?3*0 < 0.12 500 25.3
3 500 0,0

3* 1 500 94*1 < 0.1
2 5O0 4*2
3 500 0 .0

4d 1 1000 100*6 < 0.07
2 500 0 .0
3 500 0 ,0

(a ) lO ifti mg* i f  nmttayl mlami# p lm  104*3 mg* i f  m toarli amM# 
ilmtelvod im loo ®l# mf p®t*a&«ts& otter, wore tesoftel im 12,0 g« i f  
ailloa gal* rrote^olofiaimt with 2D0 ml* i f  0*5$ mib&l mptmt® in 
Urn m m  teLvoat mid dmml&p&mt «£tii petrolic otter at 25® at 350 s&./te,

(fc) S im  soimto m i  a io te te s i as in (*), idrodevolopjoat v lth  300 ml*
©f 0*5$ a a tte l cmpro&i® im potrolam& o tte r  m i  dtmtlopamnt a l tk potroioum
miter a t  2 #  a t  350

(e) S im  oaluta a te  tesorten i as im («)* t^teovelcpasmt v ith  fOD ml, 
of 0*5% oafamto im prtn&mm miter a te  teroLopaoisi a ith  poimlsiwa mite? 
mi 25° a t

(<t) 103*2 mg* i f  aatfeqrl ©lomio, 100*9 mg* ^  ataafto  oetd* ate 12*0 t*
of tilimm fol imm note* FteteraLopBaiit miilk I M  ml* if 0 *2 S£ molhyl 
eoprooio im poirolow o tte r . taratefMMt witfe potrmlomm o tte r  at 25° at 
400 *L«Ar»

(@5 Dataftemad by tt trail cm if  tte aoablaad lots of m&h amptftamat.
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&

a t  tho B/a lotorfaoo* m anallor I I a t  thlo boundary wulA m oult 

is  n»r« £mt«r»ixla& of A and B# Tho loon strongly adoofbod typo of 

th ird  s^irnt# would b© oaepootod to ia to rfsro  with tho i s  wixod

ooluto «©so® hooawno of o#mli#r ftwsolwoo roonltimg fro* i ts  yrooo&toa 

mm%m® of a Imk of a boots for Jf«4wta^ i ts  offoot a t  tho

B/fc latorfaoo mist omnit JSsrth*? o&yorlnoabtl $©rlr*

£& eoa^ariag anpllfiod (dirawntogra^feio mpm&%%mm with ihsoo 

obbalaod by oarrio r dioplaeowsont or*roanto£raphy I t  #sm bo nald that Is 

oaoh iyp* tho ##pratt# ii of tho t a i l  of A tmm Mm hood ©f S i t  la itta to d  

1*3? th© prm®m® of 0 whioh p#r»i%o tho ooooMosfc of both © rolativo to I 

and of A rolatioo to 0 to poooood aooordlag to tho roXatioaohlipo found 

fur Ifr*aiuoo« Tborwaftor* tho situa tion  is  dlfforont* Is warrior 

dl spiaoosoomt efcroaatogm^f tho hoaoflolal. of foot «f 0 on tho ooporotloa 

is rootrtotod to i t s  Maiatonawoo of X»vni©o ooaditloao* & avtpllflod 

otir$«tc*gm^Mo oopojrotiooo tho groator ooaoonbration of 0 a t  tho i/5  

boundary thoa a t  tho l/© boundary Broduooo am *anpii£lod* m u o o d  of 

A rolatio© ty i # im#© tho uso of tfcio ward to doooriblag tho yrwoooo*

Tho dotit rooordod to tablo X indiooto tho offoot of C soy b#

larg# and* thofoforo* 4*yo.ftn*it im offooting otfcorvioo d lffiew lt ooparatl«ans 

th is  offoot wakoo i t  oooomtlal tha t salat© 0 bo addod to  Mm tmlwm o ftor 

tli# addition of A and At It#  prootioo im oarrior dlnylsooMrb 

ohrosiotoiiroptiy i« to odd A# B# on# 0 olttulhaftoowoly to Mm ©slusn# Ivoa 

im th is mWm4 i t  uould appfsar that la  Alfflowlt in whloh

lar^o ^uaatitloo of 0# rolatioo to A omd 1* w r* roattirwdt tho addition 

*3.f 0 oobooauoat to A m i & wight jurooo advaota$ooao# although wot an 

ooooatial oo la  amplified ohrowa^^ rephlo oojparatlomo#

Tho ooaooft of m^aw^iifiod ohroaatocrapfclo oô iaratioiiot fjron**abod



# * iF il# y  l a  t h i s  e o e t i m&kmlm ft» ifap l.X e* ii© »  ttm  ft ** r w®uM tiSsft 

t© f t i r t a e j  m  tfs» © * tr i im v ; i» #  o f  pr* I s  # il i- s w il^  * . « .t «§ ft « « §  

o f  £r«rfttXy tte« pftree& tft{;«- y i e l d *  <vf pure T% w » a id

» 9 p e « r  t-h n i f o r  # w r y  i t h * r *  i s  on o p i t s s ®  T hl»

wmsn %& Is# the i re t aired .f».r pr^dweli^ a ■dê re# of wtdeti cm

bo improved aaly throfe:li leMMrlâ , ih® eoaot&tr* 11 on* of the tolat** *t 

if®  J / t l  l a t e r  f is®®# J it till®  point tiift a c t *  ®« vusU oal p r o e itf t ir #  would 

hm to  iifcCilftt# th *  #&X«Mms mm rmmkr\&mixnye*gfo fh « a #
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l# &* .stianioit 5SS*s **0 (1909)#

2# M«theiw# I*W# 8r©d«* P#l* iM Brens* J*P## 4* Am# vhifii* £22*#
n>i4 (im i)*  “  ' ~

S* Harris* F#A»* aaf ‘terry* B#£#* M l 4 Seay* IS?* '41 ( 1946)*

4# ^wmirnma* §*$*# *teg©t*bl© l%t# an4 vtla% IM ©rt#f iMAeM Ptibllahli)^ 
Gerp*# tew terte# 1*1 «# 1948* 800 pp«

i*  Brawn* 0#§# mad gtee*r# 0**3## £% A»« C ea# .S.‘>.o*» <59* 0 (l®5?)#

6* Iw m , Jf*8* «sd 0h iw i«?f| 0*1** ib id** fi* $ (19515#

T* 9h*@1«*r# B*ff# itn£ Idarsaaftehaalder# 9*0** Oil 0 Soup* 16* ?Of (1959)#

0* frusta 1* 4# «sd Brews* *1*1*# *1# A*t# Cham# See## §1# 1488 (1941}*
f  * Sblaawkra* 0*f* mml Brawn* J#i«# Ibid#* 60* I f 34 ( 1? a)#

10# ftm&o# II** £* Phsm# S»£# tepaa teaasa#* ff* Sli (1937)#
11# teotefuaa# P*P*# F»tta u# Salfsa* 40* 000 (1909)#

II# Iteimta.* 0*# flair# ©Mr* Aota* 81* 1166 (3JS0)#

IS# Graff* M*M# aae Stten# &#!*•# In ,♦ &n.g;» Obaia** Anal# 1M»* IS# 640 (184®)*

14* Svtft* C#K#* ie«#* %G* an* Jasdaftda* cl*S** Oil 0 §0 4 9* |£* M i (1946)#

18# Braaksmffltt* fi* and Sehoddar* K«* Bay#* 94* 98 (1041)#

16# Pat tan* flaJav £ • JJb|i# Chgt* 4g* IT# (1944)#

IT# S«i%©#*Syi»f. 4* ana tenia iftmaa* K»v We# fan©#* §2# is (.1946 )#

111# Oraftlaat y tea*# d# and Vloigya Flsas’ra# A#.# te&las ft*  y *piis§.#* 41* 
lo t (1947)© ' ' ' “

19# tetamdar* 8*1#* and Oeaansftl* M*l*# Im&im tea* J»* 12* 1ST (1947)•
80* Patten# I#*f* and teiatiejd# C*L«* J* Aw# O il C'hawiat*9 tea## If* 110 

(1949)* ~

i t #  Mlasgansahnaiter# S*M*t terb# §#F* and Mahals* 4r*# IV,#* ibid##
M» S?1 (IMM).



m

U T * C i m

it #  m \w r te § SelNi&tfc## M#*W# M Ag* ££*£&« £ii£*» f i l l  11934}#

II#  Taytar* M*E** ££# Cfawu# I?> MS (1M6)»

M# tifbMlar* £*11* am 1*1*## Ml A imp#* IS# 20? ClSIi}#
£$» H aiti!#  1#F# m& Um&*m*th*r* tt*E## lfel4»* El# 1$ (IM S)#

EC# W * lm n 9 »*# J# Chem# M#* 14# 138 (IfS?)#
i f #  Hartia* A#<l*r# mad £?«$•# Mmh®m S%» IS# 135$ (1941)#

IS# S*0# #134 Teftpklaa# E*l'i*# %U Ip# &N»* SjN|*# fj#  BiOi (194?)*

89* HUliftasmii* B# aasl Crai&# UG«# J#  BimUOws** l i t #  887 (194?)#

■30# $©&isab# S#M# and Jookftra# E*# i%Mri4»MWh»jrt»ii# tfi# 44 (19$7)f 
Aaaiy# C p a ii SO# 848 (itif 'J#

Si# Strain# 11*1## *Chr$a*toj0r*pIiie Adaarptlea Junialyaia*# XatavaaSasoa 
FtfoUsfcara# fee*# Itow Tarfc# «*?*# 1948* f i t  pf#

IS* nM liua*  &♦* j S l  101 t ^ S ) #

IS# Tltalliia# A* aw! fm-cEalil# I?## M t» CIx#m* jk# IM (19£0)»

S4# JblNUk* a*T*# £ *  C l«#  See## ?I# 18C1 (1061)#

Si* %»p»# B#L#M# mad Tl»ftliw»* A#* A*ta €ii#m* S^mi*# jl# ESI (1949)#

SC* £ttu«fckauf# £## J* Qimpi £nao#* 1947* lill#



AffWMX I

mm tQ B i s u m n  mnom
fteftNae* jftl gJSthOCl

Ta&U 1 F irs t K"?alm method
t*k&* 11 Third 1-value method of ©qullibmtioii

I T T♦fllBflt© AJmI Third X«*saliie ftethod
tm.rn If Second K"*9a&u» method

¥ SeeG&& «tomt©gr&phle aethod
f«&i« n f® jab9k>Mkd̂ msk̂ k4k ak ami Aidti ta hm ififwIKCBb
T*m# f ii Second ebrossalc^raphic method

II F irs t obr^afttofr&phio method
f th U  I T in t  method

II U n t  ehroaiaiographle method
fig* l t $mtm Ib~$b f i r s t  I -n ltm  method

m r i »  1**3* Second K-valwe method
f ig . a decond K-̂ raXm method without analysis
Tig, 1 Second ehromtogrmpblQ %mtk®<$
f ig ,  i Second Ghrm&to§r8$kiQ method
««• 5 Second ehrosate^nphle method
Fi«. 6 Second chroFgatofprajhic sethed
« * .  7 jSffi j«fc. jM _̂.'aah«k»4NM̂atik.lS< JtAAMlNttkîfetMfa&Am A  MMlAKjJv Hk

d © c o q »  cfir€iis.i<ci^r^pi.ie i V w w

« f .  8 Second ehros«togra|M« aethod
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mvmm t> , t* m i

Orlglaftl Solatioa EquiliVr*!*# S^latioa
f«fel# M» ol«*t« Ht atonrsto Solmtt 834m

Ho# sg* 43 • m* i&M.m mXm

17 10K«Q 1#9*0 9*tm»l«WR #tli*F n*$ 89*8«t 309*3 aoo«o tt: 433*7 Sit*#*
j* 009#® 8OO*0 0 m * x iD*«# 40*#
» 102 #0 5c*>#0 m UT#$ m*$o«» 803*3 l£>*0 m 430*7 70*0. 70*0

III llsttlta fti*  Ho liiw&Mft*

a&* ttg*
» t$©*0 881*4 * 983*8 &m*$9 20t# i

470*3 493*7 4 733«3 S l l i l .  214*6
93*3 493*7 II 394*3 183*8* 183*4

3®S*3 33743 |* t#  *%lit(P«tHMWI0 403*3 811*3
§0i#8 473*3 * 307*8 818*8
101*1 473*3 ft 4 ft *2 133*4

H® StiwlMtai 94 &le*t»

333* ®g*
* 37*0 108*0 39*0 m*%« f ii* 4 « 413*6 IIS*#. 188*3
it 433*3 30347 » 79?? *3 183*3* 188*0* 97*1 309*7 * 4 1 i* i 33*3* 03*7m 493*7 10^*0 * 4011 #1 114*0# 153*3
m f f * l 10§#§ p it*  #tt**"fe*«l8*fMI Sl#4 113*7
* f§ i*6 513*3 * 409*1 120*4# 1*0*7
* 433*7 so»#« » 901*0 183*1* lUml
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