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Gas chromatographic analysis of waste gases from a formaldehyde plant 

Knowledge of the composition of the waste gases released from a formaldehyde 
plant, the process being based on methanol oxidation, is important from the view- 
point of plant control and corrosion prevention. These waste gases may contain 
components of air, CO, CO,, H,O, CH,OH, HCHO and HCOOH. Gas chromatography 
seems to be the most suitable method for the analysis of this mixture, nevertheless 
this has not yet been reported, as far as we know. 

Adsorbents or stationary phases proposed for mixtures containing some of 
these components can cause problems in the analysis of the others. For example a 
mixture of O,, N,, CO, CO, (containing Hz, C&H, and C,H, as well) could be analysedl 
by means of a two column system with molecular sieve and silica gel columns, with 
SF, as carrier gas but the analysis of the rest of the components of the mixture in 
question seems to be hopeless with such a system, On the other hand the majority 
of the numerous stationary phases proposed for the analysis of mixtures of H,O, 
CI-I,OH, HCHO and HCOOH are not suitable for the analysis of the permanent gas 
components. 

In recent years the use of cross-linked porous polymers has been reported+’ as 
being particularly suitable for the analysis of mixtures of highly polar compounds. 
It has also been found that some of these adsorbents could be adapted to rather similar 
problem@+l*. On the basis of these observations the application of Porapalc Q and 
Chromosorb 1102 columns has been investigated with respect to the present problem. 

The separation of air, CO, CO,, CH,OH and HCHO could be achieved on a 
z m x 0.4 cm Porapak Q 60-80 mesh column in a Fractovap GT (Carlo Erba) 
chromatograph with thermal conductance detection. HCOOH was absorbed in the 
column. Using a Chromosorb 102 60-80 mesh column of the same size (it is preferable 
to use glass tube to reduce tailing”) mixtures of air, CO, CO,, H,O, CH,OH, HCHO 
and HCOOH could be successfully analysed at 83”. If one needs to know the 
proportion of 0, and N,, a two column system can be used consisting of a 
Chromosorb 102 column (as described above) and a second column containing 
molecular sieves (5 A, Go-80 mesh, 2 m x 0.4 cm size) maintained at 5o”, using E-I, 
as carrier gas for both columns. In this case it is useful to determine O,, N2 and the 
CO as well, by means of the molecular sieve column to have a double check for the 
quantitative evaluation of the chromatogram obtained with the Chromosorb 102 

column. The analysis takes 24 min if the separation of the air components is wanted 
and about 12 min if it is sufficient to know only the sum of the O2 and N,. 

The relative retention times obtained by the method described above are 
listed in Table I. These values could be reproduced under conditiqns of serial analyses 
within an average relative standard deviation of -J= 3.4”A,. 

The’ relative simclicity of the operations and rapidity of the determination is 
advantageous in .,i serial industrial. analyser, therefore attempts to solve the problem 

* It sl~oulcl bc x~otccl that rctcntion times nmasurccl with nn Al tube of the sanic size lvcrc 
practically the same as with a glass tube in the cnsc of air, CO,, CO il.llCl I-ICOOH but considerably 
longer for EI,O, I-ICI-IO nncl CH,OI-I. 
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1’ Since plant satnplcs cl0 not dwnys contain O,, the rclativc rctcntion clata woultl Ix 
lxttcr if rcfcrrccl to N,. 

1’ Data. obtninccl using tlic glass column. 
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by means of preparing derivatives of some “prolA2matic” components of the misture 
(e.g. by silylation, esterification, etc.) were abancloned. 

The authors thank Prof. L. RIARIa5 (VeszprCm) for supporting this work. 
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