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Separation of polynuclear aromatic hydrocarbons by gas-solid chromato- 
graphy on graphitized carbon black deposited on Chromosorb W 

Much attention has been given to the analysis of polynuclcar aromatic hydro- 
carbons (PAN) and especially to analysis by chromatographic methodsl. In procedures 
for the separation of PAH by gas-solid chromatography (GSC) on alkali and alkaline 
earth chlorides+10, on other inorganic salt& ‘9 r1-13, on graphitizkd carbon black% X4-10, 
or on silical’, the much higher thermal stability and different separating properties of 
these adsorbents in comparison with those of gas-liquid chromatography (GLC) have 
been emphasized. The difficult elution of PAEI on graphitized carbon black in conven- 
tionally packed columns14 has been facilitated by depositing a thin layer of graphitized 
carbon black on the walls of capillary column+ or on the inert porous supportlo. 

After our recent successl@ in the GSC separation of phenanthrene, anthracene 
and carbazole, using graphitized carbon black deposited on Chromosorb W we have 
tried this adsorbent on some PAW: with four and five condensed rings. 
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Fig. I. Chromatogram of pairs of isomcric PAN on the column with graphitized carbon black on 
Chromosorb W (x3:85) at 4Go”. Other conditions in text. I = Benzo[eJpyrcnc, 2 = benzo[a]- 
pyrenc, 3 = dibenz[a, c]anthmccno, 4 = dibcnz[a, It]anthracenc. 
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Instru?~telzt. A gas chromatograph Fractovap GV (Carlo Erba, M&no, Italy) 
with a flame-ionization detector (PID) connected with an EZz recorder (Laboratory 
Instruments N,E., Prague, Czechos!ovakia) . 

CoZum~z. A stainless-steel tubing 95 cm long, z mm. I.D., U shaped, coated with 
15 o/o of graphitized carbon black (a thermal carbon black TeG-Io specimen produced 
in the U.S.S.R. graphitized at 2200’ for 8 h by Elektrokarbon N.E., Topol’Eany, 
Czechoslovakia;‘spec. surface 7.9 ms/g) deposited on 85 y. of Chromosorb W (80-100 

mesh, supplied by Carlo Erba) from a suspension in benzene. The amount of the filling 
in the column was I.& g , the content of the graphitized carbon black 192 mg. 

Cogzditiogzs. Column temperature, 4Go O ; injector temperature, 400’ ; detector 
temperature, 4oo”. Carrier gas (argon) flow rate, zo ml/min; inlet pressure, 2.8 atm. 
Samples (0.1-0.4 ~1) of 0.1-0.5 y. benzene solutions of PAW (0.1-2.0 ,ug of PAH) were 
injected with a Hamilton IO ,ul microsyringe. 

The results of the separations are presented in Table I and in Fig. I. 

TABLE I 

RELATIVE RETENTJON VOLUMES OF POLYNUCLEAR AROAMATIC HYDROCARBONS ON THE COLUMN WITI-X 

GRAPHITI%ED CARUON BLACK ON CHROMOSORB W (15 : 55) AT 460" ' 

Hydrocarbon VI3 

Fluoranthenc 
Pyrcnc 
Bcnzo [blfluorenc 
Chrysene 
Rcnz[a]snthraccne 
Bcnzo [e]pyrenc 
Perylene 
Benzo [b]fluoranthone 
Benz0 [k]fluornnthene 
Benz0 [alpyrene 
3-methylcholanthrene 
Dibenz [a, c]anthracene 
Benz0 [‘, k, i Jperylcne 
Dibcnz[a, It]snthracene 

0.07 
0.07 
0.12 

0.23 
0.25 
0.79 
0.631 

0.92 

0.99 
I .oon 

I.9 

;:; 
4.1 

n 3.4 min. 

Discussio?t 
On the graphitized carbon black packed co1um.n (70 cm. x 2,3 mm) at 470”, 

benz(a)anthracene and chrysene are not eluted after 2 h14; wseress on our column 
they appear within 50 set (Table I). We use a temperature 125~ lower than that 
used with the capillary column coated with a thin layer of graphitized carbon blackfb, 
and the peaks are still symmetrical (Fig. I). 

The separation factors for benzo [a]pyrene/benzo [elpyrene and dibenz [a, h] 
anthracene/cIibenz [a, clanthracene on graphitized carbon black (Table I) are markedly 
higher than those on organic phases x+-21 or on alkali and alkaline earth chlorides”J0. 
In order to separate these pairs by GLC it usually is necessary to use capillary co- 
lumnsr8~2s, but in our case the short packed column is satisfactory (Fig, I). 
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Results 
Graphitized carbon black on Chromosorb W (IS :85) can be used for the fast 

GSC separation of PAH. This adsorbent makes possible the separation of benzo[e]- 
pyrene from benzo [alpyrene and dibenz [a, c] anthracene from dibenz [a, hlanthra- 
cene on a column 95 cm long, 2 mm I.D. at a temperature of 460’. 
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