
W. APPLICATION OF THE ADSORPTiON PHENOVZN6N TO THE ANAL- 
YSIS OF OVERLAPPING PEAKS 

A method which provides a simpIe means far the determination of individual 
compounds which gave overkpping peaks on a gas chromatogram is described. It 
utiJks the adsorption proper@ of the ekctic 6eid applied liquid crystal column 
previo&y reported: under a constant elect+ field, the amounts of compounds ad- 
sorbed are independent of the amounts injected. The sample volume KS. response 
cunw exhibit infiection points, theoretic&y predicted_ Similar crrrves-obtained ex- 
periment&y for binary and ternary overIapping systems were exact& as predicted_ 
Also, the amounts of individual compounds determined experimentaI& were in good 
agreement with those cakuIated from the theoretical curves. 

In gas chromatography, there has been great progess in the deveEopment of 
high resolution coIumns, especiai& capiliny coIurnns_ However, overlapping peaks 
are ~~5l.l encountered on chromatograms_ Eo such cases, the ut.iIization of other cul- 
~kmns, a selective detector or other instrumental method has to be considered. How- 
ever, aItemative coiumns may result in overiapping of diEkent peaks, and selective 
detection may be InfIuenced by coe_xistiq compounds. Akhaugk expensive =s cbro- 
marography-mass spectrometry (GC-MS) may. be the best chaice. 

in this report, another way to idenEfy and quantify the imiividti compounds 
of overIapping peaks is described. It is based on the uriIization OF an ekcz-ic fk1d 
appfied liquid crystal (EF-LC) coIumn, which has been investigated by the authors in 

recent ye2rs. When a direct current (d.c.) electric field is applied acress z Eiqtid cry-s& 
column, polar compounds zre selectively adsorbed in it. The adsorption pheaomena 
Can ~CZl~idI~beSUX!XIl &ed S.S foUawsE-‘: 

(1) The amounts adsorbed, [AJ, increase with increasing app!ied ekctric 6ieEd, 
E. 





zrA, - A, = ttR,, - REL c (tz - l)S,, (31 

Eqn. 4 shows that S, can be obtained by using the responses at two diEkent sampt 
amounts in the presence of an electric field. Therefo_T, &there are enough adsorption 
data on tndividual compouuds, or if the adsorption can be calculated from the mokc- 
ular properties, identification of the adsOrbed compound may be possible. 

Next, subtracting eq+ I from eqn, 2: 

A, -A, = REE - REE @I 

Assuming the compound under study is known9 and its calibration curve is available, 
ffie absohte amount in &!T, - SL)canbcobtainedfrom~R, - R& byushgtbe 

calibration cnrves. Theo, dividing this hy & - S>, the concentration in the sampIe 
can be obtained- 

Let us proceed to overlapping m_ En the case of a bikary overiapping 
system, the relation between the volume of samp!e soh&3n constant concentration 
and the response can be represented as in Fig_ 2_ Fis 2a shows the ima_@nzry refation- 
ship between TV-o se~arak solutes, and Fig_ 2b shows the overlapping case_ it is clear 
from Fig_ 2b that the line dues not pass through the origin and it also hxs an i&e&ion 
point The solid lines for conrpounds A and B in the absence of an. electric field in Fig. 
2aca.n beexpressedasbet'ore: -. 
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f&en eqn. 14 can be rewritten as: 

(14) 

In a .GmiIar manner, cases where more than two compun&ts overiap_can be grated. 

In Fig_ 3, the sampie vohpe vs_ peak area rektionships for .ternary~cumponent 
systems is presented, and in Table I are given~~r_h& eqri&Z@s‘for quaatitation of 
individual compounds_ 

CJrenfCGl. 
_~’ T5e liquid crystal used in the E&C ccfumn ias 4,4’-di-nramyIo‘~azoxyben- 

zene [nemaric mesophase? 43-124X). The statiov phas& for the glass capiilary 
separation column was squalage. n-Kexane, n:heptane, tuluene, isoualer& zr-butyf 
acetate, isobutyl acetate, set_-butyl acetate, 2-hexanone, 3-methyl-2-gentanone and 

- heptanai were all ana&ticaI grade. 
Gaschromatography (Cc) was car&% out using a Shimadzu GC+%ME’r gA 

chromat~gr@h with a flame ioiiizatian detector_ The kstrurnet w~~stightIt_ modi- 
Ged in- order to apply the ekctric fieId across the EF-LC- cohnn_ The separation 

’ cqlumn yas a whkker~wa&d gfass capillary tube (25 m -x 0.35 mm LD.) cozted wi’& 
squakuk. The EF-LCcolm (3 m x 0.35 mm LD,), which was conrkcted to the end 
.of the segatien &lumn throtigh shr@kable PTFE tubing, was prepared as de- 
scribed prgviouslf, Inside it has a nickel wire (0. f25 mm in diameter) and the outside 
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Fig d Calibrztion curves for n-buty: aceMe: (a) without ekctric Eeefd; (b) with ekctrik Eeid (SC5 P-J_ 

(iii) iscbutyf x&ate (0.L o&3-methyi-2-pen~one (O_2°& 
(iv} n-he@& (0-I TX*-butyf acetate (0.2 “4 
(v} toIuene (0.1 %)-Shexanone (0_2%)-n-heptanal(0.1°~ 
The detectorTemperature slild in@3.ion tempertiture were both XO”C, and rhe 

ovizn temperature RZS 9WC. ?Vhen the GC conditions were change& seyerai hours 
were 811owed &fore injection. 
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and has an inflection at about 20 & at this point both compounds are adsorbed in 
the EF-LC cohunn_ 

Fig. 8 shows the case of sample v. Since the sample contains three compounds 
the& are two infi&ions. . 

In Table 11 the retention times, amounts adsorbed and reduced responses of 
standard samples in an ekctric field of 500 V are presented_ Using these data and the 
eqtiations in Table 1, five experimentatiy obtained relationships between sampie 
voiume and peak are+ sim.iIar to those shown in Figs_ 7 and 8, couId be solved. Then, 
the S,, values so obtained were compared with the values of the reduced responses in 
Tabk IT. At the same time, the retention times were also compared. Coincidence of 
these data ied to ident&ation of individual compounds. 

As for quantitation, the equations presented in Table 1 were a_& used. The 
responses per unit sample voiume~ f fir, were c&uIated and then translated into 
concentrations by using the calibration curves for standard compounds. 

The results obtain& on the five exampIes run through the above procedure are 
summarized in Table III. 

As the reduced responses were obtained ~aphicaIiy5 accurate vaIues for sys- 
tems with more than two figures could not be obtained_ It is, however* thought to be 
enough for the comparison of the caiculated vaEr;es with those of standard sampk 
The ~eternked values were iti good a_ereement with the rheoreticaI values. 1n the case 
of sample (iii), the difkence between the two vahxes is rather large compared to the 
other cases. The reason for this is thought to be that the reduced peak areas are too 
small to &ord accurate measurement. 

From the resukss it is clear that an EF-LC column could provide the means to 
identify and quantiy ind.ividuaI compounds in overiappinp peaks. 




