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CHROM. 3748 

Separation ,of some polynuclear aromatic hydrocarbons by gas-&lid 
chromatography on graphitized carbon black 

NOTES 

In.recent years considerable attention has been given to the separation and 
identification of polynuclear aromatic hydrocarbons in such complex mixtures as 
coal-tar pitchl, cigarette srnoke2, pyrolytic product@, and air-borne particulate 
matter”. The existing gas chromatographic methods for separating the polynuclear 
aromatic hydrocarbons are based on gas-liquid chromatograplly6-0, whereas gas-solid 
chromatography has seen limited applicationlo-12. 

In ,the present paper we have studied the separations of 3- and d-ring poly- 
nuclear aromatic hydrocarbons by gas-solid chromatography using graphitized 
carbon black. This adsorbent has been used recently in the separation of biphenyl 
and terpbenyls13. 

Eqberimental 
A Varian Aerograpb Model rszo-I3 gas chromatograph with an electron-capture 

detector (tritium foil) was used for studies ranging to 415". For higher oven temper- 
atures, aBarber-Colman Model Selectra-System 5000 was used with a flame ionization 
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The chromatographic separations of some 3- and 4-ring polynuclear aromatic 
hydrocarbons on 100/120 mesh graphitized carbon black are shown in Figs. I and 2. 
The retention times obtained when the loosely packed So/r00 mesh nlaterial was used 
are shown in Table I. The larger mesh size permitted operation at oven temperature 
of 350” instead of 415”, without affecting the chromatographic separations. 

Although anthracene and phenanthrene were found to have the same retention 
times at 470”, these hydrocarbons were separated well at 415” and 350” on 100/120 
and 80/100 mesh columns respectively. The separation was superior to those previously 
reported on potassium antimonate and potassium carbonate-potassium hydroxide 
colunxislz. Good resolution of anthracene and phenanthrene on gas-liquid packed 
columns has not been graphically demonstrated7-0. 

In Fig. 2, the poorer electron absorptivity of phenanthrene as compared to that 
of anthracene accounts for the formation of a smaller peak for phenanthrene on the 
chromatogram, Electron-capture response versacs sample size for anthracene and 
phenanthrene has been demonstrated in an earlier studyl”. 

We were unable to separate fluorqnthene from pyrene, nor acenaphthene from 
acenaphthylene on these short columns. 

At column temperature of 470” injected samples of chryscne and benz(a)- 
anthracene produced no peaks on the chromatogram after two hours, even when 
sample sizes of 20 ,ug were used. It appears that these polynuclear aromatic hydro- 
carbons were irreversibly adsorbed on the graphitized carbon black. 

concL?usions 
Gas-solid chromatography using graphitized carbon black was tried on several 

3- and q-ring polynuclear aromatic hydrocarbons. This adsorbent was found to have 
a unique ability of being able to separate a mixture of anthracene and phenanthrene 
on a short column. 
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CHROM. 3756 

Gaschromatographische Trennung aller neun struktur- und stereoisomeren 
Cyclohexantricarbonsiiuren 

Im Verlauf unserer Arbeiten tiber Cyclohexanpolycarbonsauren* konnten wir 
die drei strukturisomeren Cyclohexantricarbons5uren gaschromatographisch in die 
neun mijglichen stereoisomeren Formen auftrennen und bestimmen. 

In Fig. I sind die Strukturformeln aufgezeichnet.. Man erkennt, .das,s es fiir .die 
Cyclohexantricarbonsaure-1,3,5 zwei, fur die Cyclohexantricarbonsaure-1,2,3 drei 
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Fig. I. Strulrturformeln cler neun isorneren Cyclolx2iantricarbons~uren. 

und fiir die Cyclohexantricarbonsaure-1 ,3,4 vier &-tram isomere Formen gibt. Die 
Nomknklatur entspricht- einem Vorschlag ,von, MCCASLAND~, nach der die, Sirbsti- 
tuenten in &-Stellung 6 und die Substituenten in &arts-Stellung hinter dern. Schrag- 
strich angegeben ,werden. 

. . ..‘, ,’ ‘. 

* Vertlfkntlichung in Vorbereitung: . .’ 

.J. Chromatog., 3s (1968) x33-~39 


