
NOTES 409 

Behaviaur of 7,&benzoquinoline as stationary phase in gas-liquid 
ehromatagraphy in the vieinity of the melting point” 

7,8-Bcnzoquinoline has been found” to be a good stationary phase for the 
separation of $- and m-xylene. However, we have noticed great differences in retention 
times depending on whether the equilibrium temperature of the column has been 
approached from a lower or higl~er temperature. The experimental data obtained with 
two different instruments are collected in Tables I and II and plotted in Figs. I and 2. 
They were perfectly reproducible provided that the conditions of the heating were the 
same. Since the largest differences appear in the vicinity of the melting point, but 
slightly below it, we have investigated by various physical methods the behaviour of 
7,8-benzoquinoline near this temperature. First of all, the melting point was checked. 
The literature values are 52, gz and 50~2, but we have observed that a highly purified 
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Fig. I. Relative retention times as a function of increasing column temperature. (0) Benzene: 
(+) toluene; ( a) ethylbenzene; ( x ) p-xylcnc; ( A) m-xylene; ( 0) o-xylenc. 

Fig. 2. Relative retention times as a function of decreasing column temperature. (0) Benzene: 
( +) toluene; ( q ) ethylbenzene; ( x ) $wylene; ( A) m-xylene; ( 0) o-xylene. 

sample actually shows pre-melting at 47” and the complete melting sets in at 52O. The 
substance regularly becomes undercooled and the crystallisation does not set in 
before 35 O. 

Differential thermal analysis shows (Fig. 3) three endothermal transitions with 
estimated temperatures 47, 52 and 55”. The n,m.r. spectrum is very instructive 
(Fig. 4). The relative intensity of the central line shows an increase from 47 to 50” 

%ith a possible inflection near 47”. 
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NOTES 4x= 

TABLE II 

RlZLATIvIE RETISNTION TIMES WITH DECREASING TEMPERATURE 

._ 

Colacmn tempevalaws (O C) 60 55 50 45 40 

Instmnae~zl Pyc PE 800 Pye PE Soo Pyc PE Soo F’?)e PE 800 Pyc PB Soo 

RetevIlion of h~zent? (VVliVz) 7.42 6.48 8.65 7.58 9.94 8.G8 11.2110.2G 12.95 - 

RC!tlX?tlC! 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 - 

Tolucnc 2.57 2.34 2.64 24.4 2.68 2.p.5 2.79 2.G5 2.80 - 

lXl\lylbcnzcne 5.87 5.12 6.15 5.54 6.38 5.90 6.79 6.26 6.30 - 
p-Sylene 6.20 5.44 6.44 5.90 6.73 6.27 7.16 G.GG 6.G4 - 
9n-Sylenc 6.68 5.85 7.02 6.36 7.35 G-84 7.86 7.26 7.36 - 
CJ-.Sylene 5.66 7.54 g.11 8.25 9.59 8.86 IO.31 9.44 9.90 - 

The results indicate that the transition of 7,Sbenzoquinoline from solid to 
liquid goes through liquid crystal states. Similar phenomena were observed by 
BARRALL et ~~1.3 in the case of cholesteryl esters and by KELICER~, DIZWAR AND 
SCHROEDERS~O and other authors in the case of p-azoxy, p-alkoxy and similar 
compounds. Our results suggest that the good separating properties of 7,8-benzoqui- 
noline for xylenes are due to its mesomorphic structure. 

Exjkwimental 
r/&Benzoquinoline samples from two sources were investigated: BDEI Labora- 

tory Reagent and Perlrin Elmer column packing material (part, No. 154-07$2). 
Pye Argon Chromatograph and Perkin Elmer Model 800 instruments were used. 
E&&sental coa~?it&s for the Pye Argon Clzromatogra$h. 
Column packing: Embacel, 60-100 mesh, acid washed, with 
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Fig. 3. DTA diagram of 7,S-benzoquinoline. 

Fig. 4. The relative intensity of the central line in n.m.r. spectrum 8s a function of temperalure. 

J. Chromalog., 28 (zgG7) 409-412 



4=2 NOTES 

Column diameter and length: 0.4 cm, 118 cm 
Weight of column packing: 8.4 g 
Column temperature : 40 to 60” -+ 2O 
Carrier gas: argon 
Carrier gas flow : 50 ml/min; inlet pressure: 0,2x to 0.27 atm 
Sensitivity: 10 x 
Detector voltage : 1500 V 

Eq!wrimedaZ com%tiom for the Perkirt Elmer Model Soo Chromatografd~. 
Column packing: PI3 column X 
Column diameter and length: 0.32 cm, 366 cm 
Column temperature : 40 to 60” & 2O 

Carrier gas: argon 
Carrier gas flow : 24 ml/min; inlet pressure : 2 atm 
Detector: FID 
Air pressure: 2.5 atm, hydrogen pressure: 1.0 atm 
Attenuation: 500 and 1000 
The melting points were determined with Kofler’s polarizing melting microscope 

with a heating programme 2 “/min. The errors of results were & I O. 
An adapted differential thermal analysis instrument, wit-h a heating programme 

3”/min, and Al,O, as reference material was used. The accuracy of temperature data 
was & 2O. 
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