
NOTES ‘I 375 

CNROSI. 5685 

Separation of benzotrifluoride and ilx monofluoro isomers by gas-liquid 
chromatography 

A means of rapid and accurate analysis of mixtures containing benzotrifluoride 
and its or&o-, meta-, andfiara-fluoro isomers was needed in a study of the direct liquid- 
phase fluorination of benzotrifluoride. The authors realized that a solution to this 
problem must be found before the fluorination of benzotrifluoride could move for- 
ward. While these specific compounds are not treated in the literature, the general 
recommendations for the gas-liquid chromatographic separation of substituted aro- 
matic compounds are columns with stationary phases such as Carbowaxl, Ucon 50, 
HB-2000 (ref. 2)) or XI;-1150 (ref. 3). The recommended columns have been tried 
to no avail. Esamination of the boiling point data reported by PAVLATW AND LEFFLER~, 
given in Table I, will serve to show part of the difficulty in separating these com- 
pounds. A survey of a wider range of stationary phases has been conducted, and tfle 
most promising of these has been developed into a suitable analytical &ystcm. The 
retention behavior of benzotrifluoride and its monofluoro isomers on various stationary 
phases is presented here. 

TABLE I 

PHYSICAL PlZOPERT1IIS OF l3EN%OTl<IFLUOItIDE AXD MONOFLUORINhTED DlERIVATI\‘ES 

Dipole moment Roili?lg point 
(neilye) (“Cl760 Torr) 

13cnzotrifluoriclc t.gm 
o-Fluorobcnzotrifluoriclc 3.50” 
m-Fluorobenzotriiluoriclc 2.19” 
$-Fluorobeneotriff uoriclc 1.13” 

-_ 
1’ According to FrZExsEtZ el al.‘l, 
” Accorclin~ to 171Zl<GUSON”. 

103 
114.5 

100 

f02.S 

Af$xzratzw. All work was performed using a Varian Aerograph Model CJO-I?3 
gas chromatograph equipped with a thermal conductivity filament detector and a 
r-mV recorder. Columns used in the separation were purchased commercially or 
prepared in this laboratory using the “pan coating” method described by MCNAIR 
AND BOX~LLI’. All columns were conditioned in the chromatograph for 2 II at 150~. 
Helium carrier gas was used at a flow rate of 40 cc/min during column conditioning. 
Both the detector and injector port temperatures were maintained at 2oo”, and the 

1 detector bridge current was ISO mA. The helium used throughout was measured by 
means of a Hastings Mass. Flowmeter Model LF-IOO. 

Reagents. Authentic samples of benzotrifluoride and its three monofluoro isomers 
were purchased from the Pierce Chemical Company, Rockford, Ill. Equal weights of 
the four compounds were blended together to make the injection mixture. A IO-$ 
injection was used throughout the study. 
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R..TENTLON DATA OF BENZOTRIFLUORLDE AND ivIONiiFLUORINATED DERIVATIVES 

NOTES 

A 3% ov-x01 
OR So-roo mesh Chromosorb CV 
6 ft. x l/4 in. 

B 3% ov-25 
on So-zoo mesh Chromosorb W 
6 ft x ,I/$ in. 

C 15% SF-1150 
on 6o-So mesh Chromosorb W 
5 ft. x r/4 in. 

D 10% QFYI 
on 6040 mesh Chromosorb W 
5 ft. x r/4 in. 

E .x50/o Carbowax 20 bi 

on 6040 mesh Chromosorb W 
5 ft. x I/+ in. 

F 15% Ucon 50. HB-2000 
on 60-80 mesh Chromosorb W 
6 ft. X x/4 in. 

G 20% DEGS 
on 60-80 mesh Chromosorb W 
5 ft. x s/4 in. 

H 20% PM-F-IO 
on 60-80 mesh 
6 ft. x 114 in. 

J” 10% SE-30 
on 60-So mesh 
6 ft. x 114 in. 

Chromosorb W 

Chromosorb W 

W 5% Bentone 341 
5% Dinonyl phthalate 
on 60-80 mesh Chromosorb W 
6 ft. x x/4 in. 

L ZOO/~ Hallcomicl M-180 L 
on 60-So mesh Chromosorb W 
5 ft. X r/q in. 

Ma 5% Bentone 34/ 
5 o/O Apiezon L 
on Go-So mesh Chromosorb W 
5 ft. x r/4 in. 
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I5 95 
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0 30 
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7.5 20 

R Columns prepared in this laboratory. 
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it may be seen (in Table I) that the dipole moments differ more widely than the lbo3l&ng 
points. Therefore, it should be expected that the column with the best resolving power ” 

would be one that performs a dipole moment separation, and it is unnecessary ;te SO 
include a boiling point separation material, such as the Apiezon L in column XI. 

Apiezon adds no additional selectivity because a boiling point separa;tor iis 
mixed with a dipole moment separator and, in this case, the Bentone 34 is suf!%cienit. 
This, of course, may not necessarily be true for a different or larger selection <of fluor- 
inated compounds. 

The generous support of this investigation by the Robert A. W,elch FoundaCon 
is gratefully acknowledged. . ‘II 
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