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Investigation of the isomeric composition of polyphenyl ethers by high- 
temperature gas chromatography 
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(First rcccivcd Scptcmbcr 6th, 1974: rcviscd manuscript rcccivcd Dcccmbcr 24th. 1974) 

The development of a method for the chromatographic analysis of polyphenyl 
ether isomers containing 4-G phcnyl groups in the molecule is described. These com- 
pounds have exceptionally low vapour pressures at temperatures up to 200-300” and 
also very high boiling points (up to 500-600”). They are therefore often used as the 
stationary phase in gas chromatography at temperatures up to 200” or higher (OS-l 24. 
OS- I 38)‘. 

Thcrc is only one paper2 in the literature concerning the annlysis of polyphenyl 
ethers with 2-5 phenyl groups, performed in a column packed with SE-30 silicone 
elastomer, with temperature programming over the range 175-400”. The separation 
of the isomers was, however, inadequate. 

Singlair et n1.j showed the possibility of the chromatographic separation of 
tetra- and hexaphenyl ethers. One cannot, however, judge the efkiency of the recom- 
mended column packed with SE-52 silicone For separating isomers because each of 
the chromatograms presented contains only one peak. Perhaps it is necessrlry to use 
liquid phases characterized by a stronger molecular interaction with aromatic systems, 
compared with methyl silicones, in order to achieve effective separations of poly- 
phenyl ether isomers. Therefore, in this work we used OV-I7 methylphenylsilicone 
with a IWcReynolds constant, x’, as high as 119. whereas the values for SE-30 and 
SE-52 silicones are 15 and 32, respectivelyJ. 

EXPERIMENTAL AND RESULTS 

The experiments were carried out using an LKhM-8MD instrument equipped 
with a differential dual flame ionization detector, with a 2 m x 2 mm I.D. column 
packed with GO-SO mesh Celite 545 coated with 5’x, OV-17. The column was con- 
ditioned at a nitrogen flow-rate of 30 ml/mill, with temperature programming from 
200 to 370” at the rate of I.S”/min, Followed by conditioning for 5 h at 370”. The 
column ell’ciency was 2100 theoretical plates, as calculated for the bis-(p-p!lenoxy)- 
/j+phcnoxyphenoxybenzene peak.. 

All the experiments on the separation of polyphenyl ethers were performed 
with high-purity nitrogen as the carrier gas. The carrier gas flow-rate was 26 ml/min, 
with hydrogen and air flow-rates of 30 and 240 ml/min, respectively, and a maximum 
sample size of 0.02 ~1. The best separation was observed at 280” for tetraphenyl 
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TABLE1 

RETENTION IN~I~E~oFPoLYP~~ENYLETHEI~~soMERs 

I Tctraphcnyl cthcrs 
2 

: 
5 
6 
1 Pcntaphcnyl cthcrs 

2 

3 

4 

S 

1 p-Bis-(phcnoxy- 
phcnoxy)diphcnyls 

2 
3 

* Set Fig. I. 

__ _. - . . .- _.. __.. -.-- .-___- 
Isotticr Coflr,rrrr I>” Reforriotr 

let?ipim-Hlrre itrtkx, I 

(“C) 

Bis-(a-phcnoxy)phcnyl cthcr 280 0:7 i4 3272 -_ 
o.m’-Diphcnoxyphenyl cthcr 3347 
o,p’-Diphcnoxyphcnyl cthcr 3434 
Bis-(n+phcnoxy)phcnyl cthcr 3450 
nr,p’-Diphcnoxyphcnyl cthcr 3517 
Ms-(p-phcnoxy)phcnyl ether 3646 
Bis-(+phcnoxy)-rrr-phcnoxy- 
phcnoxybcnzenc 320 0.651 4179 
o,m’-Diphenoxy-wphenoxyphcnoxy- 
bcnzcnc 
I)is-(m-pllcnoxy)-rrr-plie~oxy- 

4252 

phcnoxybcnzcnc 4368 
nr.p’-Diphcnoxy-nr-phcnoxy- 
phcnoxybenzenc 4445 
Uis-(p-phcnoxy)-m-phcnoxy- 
phcnoxybenzcnc 4527 
Not idcntificd 360 0.553 5551 

” 

p-Bis-(phcnoxyphcnoxy)diphcnyl 5648 
Not idcntificd 5766 

_ _. _ . _. _.. ._ -... .- . . ..-__-. .- -.--- 

l * Tangent of the angle of inclination of the curve of log V’ I( vs. the number of carbon atoms in 
the molccrllc for normal paraflins. 

Fig. 1. Chromatogram of pcntaphcnyl cthcr isomers. Peaks: see Table I. 
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ethers, at 320” for pentaphenyl ethers and at 360” for p-bis-(phenoxyphenoxy)di- 
phenyl. The retention indices of the isomers investigated are given in Table I, and 
the chromatogram of the pentaphenyl ether isomers is shown in Fig. I. Peak iden- 
tification was carried out by comparison with specially synthesized individual isomers, 
with the exception of the p-bis-(phenoxyphenoxy)diphenyl chromatogram, where 
only the largest peak was identified. 
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