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‘ SDMMARY

The addmvny of gas chromatographic interactions expressed by retention
. indices is discussed. Some examples are presented to demonstrate the applicability
- of the method in practlce

INTRODUCﬁON B

- In the course of mvestlgatlons on the relationship between retention index
jand molecular structure, we decided to examine also the additivity of the components
_ of the retention index interaction (J;) and/or individual interactions (7;;). After study-
ing the literature on gas chromatograpmc interactions, it was decided that this effect
would be taken into account in our work, recognizing the necessity of the distinction
between effects of five kinds of interaction forces according tc Rohrschneider® and
Kovats?. ‘
' Although the interaction index contribution depends on column temperature,

~in addition to the quality of the substance examined and of the stationary phase used,
and the wxdespread practical application of the increments determined is difficult, the
caiculations are interesting from a theoretical viewpoint. Benzene derivatives were used
as model substances and squalane, PEG-1540 and the Citroflex A/4 were used as
stanonary phases at 100 0"

. 'E'HEORETICAL

- T‘ne retentnon mdex consxsts of the foHowmg additive components3

, ,*—!+IWI,—I +I, T S ¢ )
‘where S ' L ,
oI =—-'ftherret',e4ntion imﬁex under isothermal conditions, in in@e; units (i.);



S § ;i'—— aton:uc mdex contrxbutlon (1.u ), k.
-.'I,- = bond index contribution (iLw.); - -
.. .I; == interaction index. contnbutzon (1.u ),
. o ‘I,,,'— ‘molecular index contribution (i.u). : RRROS v
The mteractmn mdex contnbutxon (I,) consxsts of two addmve componentS' _

A j;,r,ia"T'IH ' BRI 7: : @

vihere :
I, = the average mteractmn mdex contnbutton (1 u.);

I,, = the individual interaction index contribution {i.u ) .

The average interaction index contribution is due to, dispersion forces, while
the individual interaction index contribution is due to other interaction forces, and
it follows that I, is virtually zero on squalane. The individual interaction index
contribution is zero by definition on a non-polar (apolar) standard staiionary phase.

- The average interaction index contnbutxon was estabhshed by aeﬁmtmn for

any statxonary phase:

Bmowmo that I;, = ISq for any substance on any statlonary phase, I,, can be calculated
as follows: . ,

,méﬁ ﬂ;ﬁ—m=m+m’ﬂ=ﬁ'_:" :', ®

Thus, egn. 4 means-that 1f the value of AJ is known, the mdw1dual mteractlon mdex

contributions can be determined. .. -
On squalane as statxonary phase at 100 0° the. ratlo of the molecular and mter—

actxon index contributions is.

- ,7,_”—: Ifq= 1 :3.00 : '_, ', ; : i . : : (5)
Ii,ammcnooeﬂ @»r L ®
- compound Cia - ) ) - L .

I3

" Thereafter the index valt.es of the mdxvxdual mcrements can be calculated as outlmed
in Part I on a thermodynamxc bas:s: : . - : : i

Lt

B =1,g__v_.,il+,‘2+,”+'.¢f T N ;.ff.'.('7),
where 7; = mteractxon mcrement. S ‘ R e
Sumlarly, o SR

.o

Iu—luz' ’tz-rlus—r

In: connectxon thh this, it should be noted that, as opposed to bond mcrements
. these. values depend on the stationary ‘phase and- the column- :_emperature R
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T ‘The ccde system can be apphed to modet aromat:c subsr:ances by. usmg the -

: prewously mentioned “a” index and by denotmg the 7-bond by “p™. The applicability

- of the: method is demoustraled in both instances for.1,3 S-tnmethylbenzeue. :The

" values of the mctements for benzene, toluene and m-xylene are required for the cal .
cu!aﬂons, and the codes for these compounds arc gzven bﬁlow.

- Benzene

(6 zaczaza) ‘L 6- 22.[{2&2&;8.) (1-p).

TABLET = = o o -
'VALUES OF THE INTERACTION INCREMENTS OF AROMATIC COMPOUNDS ON
~ SQUALANE AT 100.0° ,

Code “Value. Code Value
o (in) S (ia)
A - S 2 .
. :aCasa - 3119 - aHaa 0 3590
“p” . 8429 aaHua 34.16
i

Car 072 “aHa2a ¢ 33.62
Hcaa 2968 BHaaa 3354

B Can 2965 ‘BHaaa  23.00

2 . - - 32
- aCaa 2900 aHaaa 3531

TABLE D

VALUES OF THE INTERACTION INCREMENTS OF AROMATIC COMPOUNDS ON
PEG-1540 AT DIFFERENT COLUMN TEI\&PERATURES :

Cade Value (i.e.) ‘ T . B
. loc 1100°  1z00° -
amHga 5038 5074  SLIO
: Bmaaa 6133 6176 6220
SHapa 4703 4137 4170
iig‘ﬁéggsa 47172 4806  43.40
-ﬂ'_igc;aza _ Camn 4805 4839
BCae . m3 36 1994
BRca R 4745 - 4178 4sa2
‘i%c,a;a 38,07 334 3sel 7
Beaa st mst  maz

P 7 14313 14414 14506
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= T&BLE m

" VALUES OF THE INDIVIDUAL IWERACHON INCREMENTS 'or-‘ AROMA'HC COM-?f

'POUNDS ON CHROFLEA A{4 AT 70. 0"

Code  Value - Code - . Valie s e
e o (i) : i

BCaa 1232 p - 4i0

Baa 792 maHea 698

#ca, 688  BEHama 940

Hoaa 820  Hapa 620

’ Cana C452 :zzgl-l,‘a;asar "2._07 i '

TABLE IV

COMPARISON OF MEASURED* AND CALCULATED REI'ENTION NDICES OF 1, 3 5-
TRIMETHY. LBENZENE ON PEG-1540 AT DIFFERENT COLUMN TEMPERATURES

Column R Retention ma’ex {iu.)} Difference

temperature - iu.

(acl)"e o Measured® - Caleulated (L)

1000 - 12550 1254.6 104
S 110.0 1262.1 1261.8 +0.3 ) -
1200 - 1268.7 1269.0 —03 :
"'ABL;: v

VALUES OF INDIVIDUAL INTERAC" IONS OF AROMATIC COMPOUNDS AND DCVIA- »
TIONS FROM THE AVERAGE VALUES ON PEG-1540 AT !20 0° :

- (2 zaHzazaaa) + (2 zaHza'aza) 'T (x @Hzazaza) + (1 p)

2323

Compound Individual Deviation
o . interaction Jrom
(iu)}) average
R - (L)
Benzene . _ 3166 —-11.9
Toluene -~ 310.4 —5.7
Ethylbenzene 304.2 - +0.5
m-Xylene 3024 423
p-Rylene - 296.2 -85
oXyleme' _© - 3239 —~19.2 .
Isopropylbenzene - 287.6 S 171
n-Ffopylbenzene 295.7- R = 3
Taluene o » N . R ST
(3 zazaHua) +a? oGz + (2 aCaaa) + (2 zaCza«a) + (2 zaQaza) +




i Sela kil e E RN

aH,sa) i (z 2 l‘*Qang + (2 za.C;aza) + (z-1 aQaza) + (2 zaQaza) +
= f‘aHza,a_,,a) + (I 12aI-La.—a_,,a.) + (l~~aH2azaza) + (-
l 1 ,3,5-T nmethylbenzene e

[CRRU AN @Hzasa-a) + 62 Caza) + (38 + (D).

T iS obwous from the ‘codes that the value for 1,3,5-trimethylbenzene can be
obtamed from the increments for Denzene toluene and m—xylene. The numerical
va.lues are given in Tables I-TIL.

- The measured* and calculated retennon indices - for l,a,S-tnmethbeenzene

-on PEG-IS40 are compared in Table IV at different column temperatures. The results
are most encouragmg THhe possibilities inherent in the method become apparent if
 the data in Table V are considered. These data demonstrate well the individual con-

tributions, i.e., that approximations cannot be made by using “average” values.
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