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Most cohmm packings for the separation of light hydrocarbons require oper- 
ation at room temperature or below and even under these conditions the column has a 
limited life. En 2 recent paper’, we showed that Cl-C, hydrocarbons, including paraf- 
fins, olefins, zcetyyfene and butadiene-t,3, could be readi!y separated at 50" by using 
graph&&d carbon biack (GCB) patitiy coated with PEG I500. 

More recently, ;; new GCB, Carbopack C (Srrpeko, Bellefonte, Pa., U.S.A.), 
mod&d with 0. i9 “/d of picric acid has been found’ to give a basetine separation of 
C, hydrocarbons and also propane, propene, n-per&me and isopentane at 50” within 
15 min. On this coltrmn, which wzs designed especiafly to separate C, hydrccarbons, 
Cs hydrocarbons were not completely separated from each other. 

Fig. 1. Chromzfoprvn showing the sepamtion at 50” of 2 Ci-c, fiydrocxbon mkture. Cofumn pack- 
ing Czrbopzk C (106120 mesh) + O.lg% of TNB: 2.5 m x 2 lmm LD. sWikss-steel column; 
prcswre drop, 4.5 kg:‘cm2; curier gas, hydrogen. I = n-Propane: 2 = propene; 3 = isobutane; 
4 = butene-I; 5 = rs-bufzne: 6 = kobufene: 7 = ris-bufene-;5 ?* 8 = rrans-bxrene-2: 9 = brrtadiene- 
I,3; 10 = cyclopentane; 5 E = 3-MethyIbutene-1; ff = CycIopentene; 13 = isopenfwe; 14 = pen- 
fen& ; 15 = 2-metbylbufeze-I; I6 = cis-penfene-2; I7 = in7x+penten&; 18 = n-pen-e; I9 = 
&ne&ylbuteneG_ 



The c, arid c5 hydrocarbons ceiltd be separated by decreasing the picric acid 
ccntent to O.l”/& However, there are dEcrrlries in reproducing this type of column 
p&&g, beccause e~ez very small amounts of a strong z-acid, such as picric Ad, 
when zdded to the GCB surf2ce modify substatialfy tie retention times of olefiris. 
As a reserit, small differerzces in the amonnt of picric acid present can case a signif- 
ic2nt decrease in the resolution of the hydrocarbon mixture. 

1,3,5T&nitrobenzene (TNB) is 2 considerzzbly weaker z-acid than picric acid, 
and the 2mount of TNB deposited on the _mzphite sirti2ce has to be nearEy twice that 

of picric acid i3 order to induce the sifme adsorptive ef%ct. When TNB was used 2s 

the surf2ce modifier, no dii%x&ies were found in reproducing the coium~ packing 
with the desired reter,tion characteristics. fn addition, we have used TNB-modified 

GCB at 53” for rang perieds of time withcut observing any &eration in its properties. 
Fig. ! shows 2 chromatogram of the hydrocarbon mixture under consideration 

eilrted 2t 50” on Carbopack C partially coated with 0.18 *TO TNB. Satisfactory sepa- 

rations of the C, 2nd CS hydrocarbons were obtained with an sn&ysis time not greater 

th2n 23 mirt. The rel2tively short analysis time was made possibIe because hydrogen 

was chosen as the carier g2s in @ace of the more commonly used nitrogen. This 
choice was made on the b&s th2t in gas-solid chromatography, the value of H,;,_ 
(= minimum plate height ~-t the optimum Bow veiocity, ~&,~_f is scarceEy inffuenced by 

Se nature of the carrier gas, brat on the other hand the use of hydrogen hzs the advan- 

tage over nitroger? that the v2Iue of itOP,_ is more than double. 
In order to obtain 2 high-efficiency co!umn, the Carbopack C paticle size range 

used was !QQ-I29 mesh. At the optimum carrier g2s velocity, the calculated column 
eficiency was more than 33CG plates per metre. 
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