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THE ROLE OF THE STATIONARY PHASE
"~ IN GAS CHROMATOGRAPHY '
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INTRODUCTION

The large number of stationary-phasc liquids described in the literature and offered
for sale by suppliers is bcw11c1er1ng to the gas chromatographer. The choice of a suitable
statlonary phase for a given separation of volatile compounds can be facilitated by

~ a study of the balance of intermolecular forces between the solute and solvent. A
qualitative prediction of the retention behaviour of a solute on a given phase can be

- made using the vapour pressure of the solute and the classification of liquids first
proposed by EWELL, HARRISON AND BERG!. This has been-discussed in some detail by
KEULEMANS?, AMBROSE AND AMBROSE? and HARDY AND POLLARD?.

- In gas chromatography, apart from the vapour pressure of the solute, the most
1mportant single factor governing the magnitude of the solute retention on a stationary
phase is the nett electron donor—acceptm interaction between solute and solvent.
The most common example of this is hydrogen-bond formation. The electron donor—

' acceptor properties of both solute and stationary-phase liquid can be used as a basis
for a quantitative classification of phases and as a basis for a method of 1dent1ﬁcat10n
~of unknown volatile compounds by gas chromatography

‘\IOLLCULAR SlRUCl URL ‘\\TD I\’TERMOLI:CULAR INTERACTIO\IS

First we must con51der brleﬂy the structure of the molecules, their intermolecular
interactions.and the factors -which govern the specific retention volume of a solute.
: Non-polar moleculesin gas chromatography are confined mainly to gases and saturated
hhydrocarbon% Polar molecules contain one or more polar atoms or ‘groups together
‘with a neutral or non-polar part, usually saturated hydrocarbon chains. The polar
. part may be the strongly electronegative atoms F, O or N or electron attracting
,.Agroups e.g ¢—\102, ~C=N, —-CF, or electron repelling groups such as —~NMe,, —-CH,,
,‘—CMea, -OMe It is the type and number of polar groups in a molecule relative to
the 517e of the neutral part which determines the. polarlty or: dlstrlbutlon of electrons ‘
; thelr moblle n-elect1 ons this allows electron attractmg or repelling groups to transmit
their effects further through the hydrocarbon part of the molecule than is possible
- with saturated hydrocarbon chains. Most polar molecules can act as electron donors
or acceptors or both, .given ‘the' requlred environment; but usua]ly one effect is pre-
~-}_jdom1nant It is the concentratmn ‘of electrons or the. electron-cloud den51tv wh1ch :
govems the potent1a1 donor or acceptor property: of the molecule.: : L
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-~ In compounds which form hydrogen bonds with electron donors the proton,
because of its small size, can present a concentrated area of effective positive charge
(low electron density) close to a donor molecule which has an area of high electron
density. For example: chloroform has a low concentration of excess electrons spread
over the three chlorine atoms leaving a concentrated deficit of electronsonthe proton.
The compound I-nitropropane has an excess of electrons on the nitro group and a
deficit of electrons on the oc-rnethylene group while the remaining part. of the alkyl
chain is substantially neutral. The amino hydrogen atoms of primary and secondary
amines act as acceptor sﬂ:es wh11e the nitrogen of tertiary amines act as donors. In
arornatlc compou.nds there can be an excess or deficit of w-electrons. on . each side. of
the ring dependmg on .whether the: substltuent groups are electron repcllmg or. at-
tracting. In aromatic compounds both the 7-electron atrnospherc of the ring and the
substituent groups can act as donor or acceptor sites. Steric hindrance may also plav
an important part in the availability of donor or acceptor sites. For example: the
work of FITZGERALD?® 8 shows that 2,6- dimethylphenol has a larger retention volume
~than the close boiling 3-methylphenol on the donor-typc phase diaminodiphenyl
sulphone and 2,6- dimethylpyridine has a larger retentlon volume ‘than the close
bm]mg 3-mcthvlpyr1c11ne on the au.eptor—tvpe phasc tI‘lS -(2- cyanoethyl) mtrometh'me

THE FACTORS GOVERNING THE RETENTION VOLUME
Now let us consider the factors governing the retention volume. If ideal behaviour is
assumed in the gas phase the partial pressure of a solute 1 above a solutlon in solvent
2 at temperature 7°° K is given by:

p1 = Py, = x1y19°
where %, and y, are the mole fractions of solute 1 in the liquid and‘vapour respeetively, |
P is the total pressure, »°, is the vapour pressure of solute 1 at. 7" °K and y, is the
activity coefficient of component 1. (referred to the standard state of pure liquid solute
at the same temperature and preqsurc) The partltlon coefﬁc1ent K has been dc{med3 as:

o — }q‘ P my.  meRT
S Y1 o B _ leﬁol N ‘}’wl’/’o} :

-

where ns and %, are ‘the moles per ml in the stationary phase and mobile phase res-

pectively and y*® ‘refers to 1nﬁn1te dllutlon The spec1ﬁc retentlon volurne ‘per gram of
statlonarv phase Vy is g1ven by?: ‘

K 273
Vg e

ne T
" where py is the density of the stationary phase at the column temperature 7. T hen:

C 293 RO
Vg = : .
‘ Mg P21H°1,
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where My, is the molecular weight of the statlonarv-phase hqu]d The absolute rctcn- |
tlon Volume V is glven by: . ‘ :

NRT -

Vo= ——

?"’11) 1

where IV is the number of moles of statlonarv phase on the colurnn and T 1s thc tem-
perature at which the volumetuc flowrate is expressed. '

For ideal solutions y® = 1 and Vy is 1nverse1y proportlon'tl to'the Vapour pres-
sure of the compound However, in gas chromatography there is usually a large mole~
cular size difference between the volatile component and the stationary phase so,
even when these are both normal }nrafﬁns ‘there is a small negative devmtlon from
Raoult s l'uv duc to entropv effects This is of the form?:

, 108 y® = D(m — %2)2 |

wherc nl and n, are the number of carbon atoms in the solute and solvcnt and D isa
constant having a negatlw, v'Llue ‘
o Many volatile compounds and stationary plmses form non-ideal solutions so
that Vy is, controllcd by both /> and »* and for a glvcn j)" V,, is controllcd by the-
- value of y*.
. The va.lue of 9 is detcrmmed by the balaucc of 1nte1molecu1ar forces between

the molecules of solute 1 and stat10na1y—phaso hqutd 2, I‘or solutlons where excess
éntropy effects are small we have: ‘

log p® = k& (E11 + Eas — 2E12)

‘where E is the energy of interaction between the molecules. High values of £ may be
due to'dipole, 1nduced dipole and elcctron donor~acceptox mteractlons Let us con51der
thrce circumstances. Co : : A

(1) Eyy /)redommcmt Here the solute hasa high p051t1ve Valuc of log y and- there-
'fore a'small retention volume relative to a conipound-of the same boiling point which
forms an ideal solution. For example: associated compounds such as nitromethane

and methanol on the non-polar phase Apiezon L. (This is equivalent to saying that
~at the high temperature and low concentration in the liquid phase these compounds
are much less associated than in the pute liquid state and would therefore have a
much higher “effective’ p°.) :

(2) Egq f)redommant The solute has a lngh p051t1ve valuc of log y and therefore a
-smaller retention volume than a compound of the same. b0111ng point Wthh forms an
- ideal solution, e.g. saturated hydrocarbons on a glyce1ol phase. . ‘

'(3) E4s ]bredommant Here electron: donor-acceptor interaction between thc
‘solute and solvent leads to a negative value of log ¢ and thus to long retention times,
e g 1,1,2-trichloroethane on Reoplex 400 or primary amines on polyethylene glycol.
* ./ PIEROTTI ¢¢ al.® have studied-and correlated the vmlue of ¥ for a wide range of
'i'solutes and solvents.. :
~The cffects of these 1nte1molecula1 mteractlons a1c oftcn largel at lower tempera-
©tures.: . o :

B T R A '  J. Chiomatog., 10 (1963) 284—293
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CLASSII‘ICATION OF. STATIONARY I’HASES I S RS B

l . L v,
s e Lo

An a.pproxclmatc, measure of the clectron dono1 or acceptor propertles of a statlonary{
phase can be obtained from the ratio of the retention volumes of two compounds
of about the same boiling point, one an acceptor and one a donor. Table I shows
examples of this method based on retention data measured at 125° C on a number of -

TABLE 1
ACCEPTOR/DONOR RETENTION RATIOS ON PHASES

Ratio of retention volumes (125°C)

Phase* CHCl, CHCIl,~-CHCI Cyclohexannl Pyrrole Aniline
CcCl, Dioxane Cyclohexanone - Pyridine NMez-aniline
REO 1.66 1.32 1.17 —_ 2,52
XFi1150 1.065. L6y — 2.14 1.79
DGS 1,10 ©o1.26 —_ 1.73 2.88
APL. 0.6065 1.74 0.981 0.676 0.48
m-Bis .. 0.8g0 S T.32, —_ 0.862 0,70
ZONYL 1 10.925 0.595 —_ 0.435 . 0.91
FCP . 0:874 0.572 0.622 '0.700 0.705
QF 1 - 0.840 0.986. C—_— 0.714 . 0.706
AROCLOR 0.636" 0.720", —_ ~0.7035 0.507
0.568 I.01

o]
S
0
(o]

I

TNB ‘ 1.25

* The phases are identified under Fig. 1.

phases uslng the app’u atus and methods described by BROWN9 A hlgh value of the
ratio indicates a. donor-type phase while a low value indicates’' an acceptor-type.
The selectivity of a given phase for a particular separation has been determined by
BaveER who uses the ratio of retentions of two homologous series corrected to identi- -
cal boiling’ pomt as. a selectivity coefficient. A similar approach has’ been used by

I-IULBNJ:R11 who used the retention: ratio of methanol to. alkane to determlne the :
‘ polarlty index’’ ‘of surface active’ agents ) ' ‘

Thc use of. the Vg of only two compounds, donor and acceptor to. deterrmne thc_
propcrtles of a’ st'Ltlona.ry phases does not give much information about the relatwe
pol'mty of the phase and doés not permit one to dlstlngulsh readlly between’a non-
polar phase and one which has both donor and acceptor properties. If, however, three
test compounds are used, one non-pola1 one an acceptor, and one a donor it is possible
to dctcrmme the 1e1at1vc po]eu ity of the phase as well as 1ts donor or acceptor potentml '
If Vn, Va and Vd a.re the rctentlon volumes of the non-pola.r, the acceptor 'md don01 '
compounds on thc phase we ca.n calculatc the” letentlon fractlons

o F n —7-, Vn/ (V?L_ —{—: .Vq + Vd) ‘
and similar lv Fgand Fgand these canbe plotted ona trlangular graph 1‘ he retentlon .
~volumes of #-decane; 1,1, 2-trichloroethane and dloxa.ne were measured on a number;of -
phases:at-125%and the: retention fractlons calculated. to- give the classification of.
* phases shown'in{Fig. T: The non-polar: phases are:close ito: the n-decane.apex: and ha.vc
high'-values of . Fy andthe polar phases have.low. values of Fy..The: a.cceptor—typeg

T ’ g Chromatog 10 (1963) 284—293 ,
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phases are towards the dioxane apex and have a high value of Ig and a low value of
F,, while the donor-type phases are towards the trlchloroeth'me ape*c and havc a
hlghvalucof]"aandalowvalueof]"d TR : T

IVAVAVAVAVLTAVAVANE
Mm Vwm&
i ZavavavAvAVAY/ =N

\

. 0.1 .

: : : . a
I‘ 1g 1 (,lass1ﬁca,t10n of stauonary phasu: I‘ 7 ]" a, Fd are rctcntxon fmr..tmns (scc tc‘ct) calculatcd
from retention data’ measurccl at 125° by’ the author. The phases are: APL = Apiezon L (Metro-
politan,:Vickers) ; XFr105, XF 1150 v——'cya.noethy]atcd silicones (General Electric) with 5% and
50 % cyanoethyl groups; AROCLOR = Aroclor 1262 (Monsanto) chlorinated diphenyl; QF1 =
fluorinated silicone (Applied Science Labs.); m-Bis = 1z-bis- (m-phenow:yphcnowv) ~benzene (East-
man); TCP = tncresyl phosphate (Albright and Wﬂson), Zonyl = Zonyl E7 (Du Pont) pyromel-
litic perﬂuoro -ester; DGS . = diethylene glycol succinate (Research Spec1a11t1es Co.) ;' PEG. =
'polyethvlcnc glycol 1500 (Carb]de and . Carbon); REO. = Reopluc 400 (Geigy); TNB = 1 13,5+
tr1n1troben7ene‘ FCP = dwster ot‘ tetmchlorophthahc ac1d a.nd I- I-I T- H L; PI—octaﬂuoro- -pentanol

el
U

o Slmllarly, usmg the retentlon data of McNAml2 TENNEY“ and BROWN” for
‘n-hexane ethanol and 2- butanone at T00° C we ‘have the classlﬁcatlon of the. phascs
shown in Flg 2. The p051t10n on the tnangular graph for a given phase is determlned*
by the. choice of the three test compounds and these can be varied to'suit a particular
problem. The “functional group retention ratio” to be described below can be used
with advantage instead of the rctentlon volume of a smgle compound in the class1ﬁ-
‘cation of phases by. this method. : s

G %The number; of :donor-type. phases avaﬂa.ble to: the gas: chromatographer is" ade-
’ quate but there are few:strong- acceptor-type phases’ suitable for: use over-a range ‘of .
. temperature :Many strong acceptor: compounds have a: rigid rnolecular ‘'structure
. 'which g;v,e\s,th,em‘m,eltmg‘p_omts close to:a-témperature where they: have an’appreci-
' ~able 'vapour’ pressure: The:compound ‘dit#-butyl tetrachlorophthalate /is:a .useful

J . Chromatog., 10 (1963) 284—293°
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“weak a.cceptor-type phase (Fig. 2)'but it-has sufficient alkyl content ‘to give: apprecr-'
-able retention:values for aliphatic hydrocarbons: 1f:this compound' could: be modified
‘ bv replaolng the butyl groups by more strongly elcctron w1thdraw1ng non-hydrocarbon

”"r TRl e

DIN .
/N *BDP “
\\ . -
e TGP __2BCB. o Me-PH-SIL-—
eST-ALC .\ /o S1L- 200/

oAPL
*SQUAL/

0.9

/7\HEXAN/E\ o
<

oz. o:

Fig. 2. Clasmﬁcatlon of statlona.ry phases f n Fa, Fa are retention fractions (see text) calculated
from the retention data at 100°C and 67°C of BrRowN?, McNaIr!?, TeENNEY!S,‘and Rauprpli. The

phases are: APL = Apiczon L; SQUAL = squalane; Sil-z00 = Silicone DC-200; Me-Ph-Sil =

; methylphenyl silicone (General Electric 8170 5); St-alc = stearyl alcohol DNP = dmonyl ‘phthal- -
“ate; BCP = di-n-butyl tetrachlorophthalate;; BDP = benzy1d1p11eny1 JDIN =, ; di-n-octyl ester. of
4, 4-d1n1trod1phcmc acid; TCP = tncresyl phospha.te 'PEG = polyethylene glycol PPG = polypro-‘
pylene glycol; DGS = dlcthylene glycol succinate; DPF = d1phcny1 formamide; IDPN = imino-
dipropionitrile; ODPN. = ‘oxydipropionitrile; TDPN =" thiodipropionitrile; TCEP = T1,2; j-tris-
: (2-cyanocthv1) propa,ne I‘L PIC = fluorene picrate; FCP = diester of tetrachlorophthahc ac:d a.nd :
g s i 1eH, I-H 5-H- octaﬁuoro- -pentanol oot el

foes Yoo i VR
’. .Jv, ..L, 7

groups a more polar and more strongly acceptor-type phase should be obtamed The
‘'diester ' of - tetrachlorophthalic. ' acid - ‘with /:1~H;1-H,5-H-octafluoro- -I-pentanol . was
made and on: testmg proved to'be a much'stronger acceptor than: the ‘butylester as.can
‘be’seen from TFig. 2. This stable. ﬁuoroester is'a llquld at room temperature and has a
boﬂmg pomt of 180 C/o 6 mm- Hg ERE R 2

- e o e ST
L N ; Y PRI ol R (./ TR _»,1,

IDENTII'ICATION or ORGANIC COMPOUNDS BY GAS CHROMATOGRAPHY R

h-..'x ‘\v‘-' .\ u, < /

~If we reverse: the procedure ]ust descrlbed for the cla.smﬁcatron of pha.ses and run’ a"
number of’ compou.nds onthree selected phases;:one neutral, one an acceptor.andonea
“donor:and plot the three: “afﬁmty fractions’ analogous-to the ‘‘retention:fractions”’

J. Chromalog., 10 (1963) 284293
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on-a triangular diagram we have a method for studying the donor-acceptor properties
‘of the:volatile: compounds; In an ‘earlier communication?s the author.proposed: this -
method for the identification. of compounds by gas. chromatogmphy From' Fig. .x
" of the earlier communication and from Fig. 3 of this paper which is based on data of
HORNING e! al.18it can be seen that the position on the graphis governed by the relative
strength of molecular interaction of the donor, acceptor and neutral parts of the

o
@

Q s . /\ / \/\
/\A oa-pneanme 3,204% /\ /\
. < CHOIESTAN -3 GRE
\ / \ "cuou—:sr}nvu ACETATE \ _
® 5%-PREGNAN = 204-0L-3~ONE \/ / i
®50¢-PREGNAN -s,&orzo ‘ONE

0.7

0.8
/N /
y OCHOLESTANOL Me ETHER

} CHOLESTANOL . @ CHOLESTANE y;
— 28 PREGNANE - n;%.esr;ng:.u Y4 y X0-8
snPnEGNANE s,a, 20 Dlol. \ / .
A,NGs

"F1g 3. Identlﬁcatlon of sterozds Ay, Ay, Ag a.fﬁmty fractions ‘(see BRO\VN“) from thc data ‘of
HORNING et al 1 Phases SE 30 ='silicone; NGS'= neopentyl glycol succmatc QF 1 ‘ﬂuormatcd
. . : : sxhco’ne ‘ _ o

molecules with the stationdrv-phase liquids, the position of a given compound is
fixed for 3 given phases and the position of a member of a homologous series depends
on'the. length of the hydrocarbon.chain.. T :

+27. The value of this method of 1dent1fymg volatlle compounds by gas chromatog-
raphy would be-improved conblderably if- the effect of hydrocarbon chain length.on
the retention: volume: could be eliminated. and we could study the behaviour. of the
functional groups -alone. This can be done by taking the ratio or:log of: the ratio- of-
Vg of a- compound - RX containing the functional group X to the Vj, of a suitable
homomorph, hydrocarbon, e.g. Vg m-hexanol/Vy n-hexane, or. nitrobenzene/benzene.
For' a homologous series - of compounds contauung the same functional group we
should-expect this to be a constant:-at-a given temperature as:the graphs of log V.
‘against.carbon number for two homologous series are often almost. parallel straight
- lines.:Values of the ‘‘functional group retention ratio’’, ¥y RX/Vy RH for a number of

J. Chromatog., 10 (1963) 284-293
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dlfferent ‘homologous series: on various. phases are. shown in: Tablo 39 These “were
calculated frorn the. data. of BROWN?;- ‘MCNAIR!2 and RAUPP14 ‘using: extrapolation of
the: plot .of Vg RH. agalnst ca.rbon number to-obtain- values for Vg of: the: twoilower .
' hydrocarbon homomorphs It can: be.seen that the functional group retentlon -ratios
are constant :to w1th1n the;accuracy of the experimental-data. The choice -of-homo-
_ morph hydrocarbon can be made to su1t the: problem for e*cample, the homomorph
: ”’l‘ABLE' 'II
FUNCTIONAL GROUP RETENTION-RATIOS |

.V DIN  APL | FLPIC _ DNP  SQUAL - ADOL-o

"‘. ‘I’hqsc"' ‘ s
Temp.(C°) J o roo 100, . roo . 100 roo . 153 . 153 . . 153,
Group. . >C=0. >C=0 . -OH . .-OH. . -OH (=OH. . .-Br . =Cl.
Carbon No.3 — C e - 8% 8.9 3.4 "15.0 = I11.0 . 6.25 :
‘ 4 —_— L — 81 9.8 3.8 15.6 11,0 6.32"
5 11.3 2.97 . - 84 0.5 - ‘3.8 15.6 10.8 . ' 6,28 .
6 11.3 °  3.04 86 8.9 .3.9 15.5 10.4 .- OG.15 .
7 1,1 0 2,92 ' — 8.6 4.0 14.9 §— —_
8 10.7 : ,2.98 o —— — 3.9 5.0 —_ f—

* These data were calculated from the data of Bnowx” McNAIR?!? and Rauppl, The phases are
identified under Fig. 2. Adol-4o is 9,10 octa.decen -1,12-diol.

for z-pentanone could be n-pentane or n-propane if the functional. group is taken as
-CO-CHj3, or for the; study of the acceptor interactions of chloroform with donor
phases the homomorph could be taken as ﬂuorotnchloromethane The best choice is
probably the hydrocarbon havmg the same carbon skeleton or the same number of
carbon atoms as the, cornpound contalnmg the: functxonal group In measuring these
ratios for compounds containing: functional groups which interact strongly with the
stationary phase the retention volumes of the homomorph hydrocarbons may be too
small to be measured with' sufﬁc1ent accuracy and it is recommended that these be
determmed from a log Vg agamst carbon number graph - for 'the hlgher members of
the series. .-

“The functional : group retentlon ratlo for a few aromatlc compounds has been
determined. by BORER! using benzene as the homomorph. A similar a.pproach has
been employed, by.CLayToN!® with steroids. EVANS AND SmiTH? have used #-nonane

as a universal homomorph and KovATs?0.a more complicated function of retention
volumes which he named the Retention Index and which EVANS AND SMITH!® state is,
- ‘roo times the carbon number of a hypothetlcal hydrocarbon having the same reten-
' tlon as the” unknown SWOBODA21 ‘goes one. step further and. uses: the . difference
between Kovats’ Index for a compound and for its homomorph: Another method for
the identification of unknown compounds from retention data has been proposed.
recently by MERRITT AND ‘WALSH?2 using the ratlo of retentlon volurnes of the un-

known .on two:carefully chosen phases. - -+ =ron =i e s et el e

_ : Let 'us return to the functional group retentlon ra.t1o The value of thls ratlo for :
;| glven homologous series is a measure of the interaction of+the functional group
with the stationary phase. In fact ~R7Z:In RX/RH is the nett free energy change AG
on the transfer of one mole of a compound RX from the vapour at one atmosphere

J. Chromatog., 10 (1963) 284-293



292 . M U LUBROWN

-in.the:mobile: phase to: solutlon at a low glVCD concentratmn in-the sta.tlonary phase"
plus-that for:removal of one mole of the homomorph from:the- ‘stationary phase to.the
mobile phase under the: 'same. conditions. Values -of the Iunctmnal ‘group'retention
ratio or: 4G, measured on one or: more stationary phases, are very useful for the'identi-
fication: of ‘unknown . compounds:: This' easily: measured- therrnodynarmc quantity
whichis: aiquantitative measure of -functional- group tophase interaction can’be
divided intoits enthalpy and entropy terms by measuring its temperature dependenee
By using the values of the functwnal group retention ratio on three carefully
selected phases it is p0551ble to plot the group. retention fractions derived from them
on a tnangular graph which shows. only one point for -each class of compounds.
Fig. 4 is such a graph based on the data of BROWN?, MCNAIR12 and Raurr!4, This
method can ‘be employed for the identification ‘of unknown compounds provided
that a method is available for transforming the unknown compound into its unknown

i SQUALA'NE\:

D02 .,-1O.I

=<
0.8 .

7, .06 .. 0S5 . 0.4
: L Gy PEG _
Fi 1g 4 Identxﬁcatxon of homologous series of compounds W1th various functlonal groups Gp Gz, G P

: group retentlon fractions (see text) calculated from the data-at 100°C of BROWN?, MCNAIRI-"‘ a d

RAUPP“' R = a.lkyl group rp == phenyl group, PEG = polyethylene glycoL

"homomorph’ SO that thls can’ a.lso be gas chromatogra.phed ‘on. the same three phases
“This: degradatlon has been done by micro vapour-phase hydrogenatlon ‘for-a:number
f“'of oxygen,, nltrogen and sulphur compounds by workers at the Bartleswlle, u.s. f_,‘{

¢ :«’r \:Ethen the: donor-acceptor 1nteract10n between a. polar solute and a polar pha.se‘ls :
not! too hlgh we:find:that the free energy change’ AG =.—RT:In; RX/RH isva consta.nt“jf{

S R TR R RE ' J+ Chromatog., 10‘(1963) 284-‘-293";}?_
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o for-a given: homologous series on a given phase over a range of column temperatures. -
'However, if the specific. donor-acceptor interaction is large there’is a: difference:in
~orientational freedom on the phase between the ‘polar compound and its horhomoiph

leading to‘a change in entropy and this. gives:a variation of:4G with temperature
For very strong interactions this may lead to. variation-in entropy- and thus in AG
with the length of the hydrocarbon part of the. polar molecule : :

SU‘VIMARY

The molecular structure of volatile solutes ‘and sta.tlonary-phase solvents the1r
molecular 1nteract10ns, and the factors governing the magmtude of. the retention

~wvolumes are brleﬂy discussed.

-~ A method is described for the class1ﬁca.t10n of statlonary phases into types ac- '
cordmg to their polarlty and-behaviour as electron donors or acceptors by measurmg
the retention volumes of three selected compounds on each phase.

LA 51m11ar method is. d.escrlbed for .the; 1dent1ﬁca.t1on of. unknown compounds

T PRI Ly i er Lo
A,.‘ y.”’_.ﬁ* [ A S S
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