A Practical Applications Guide for
Analytical Pyrolysis -GC/MS
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Analysis of Menthol Cigarettes

The material used in cigarettes is a carefully formulated product of natural tobacco
togetherwith avariety of additives. Analytical pyrolysis can reveal both thematerials
produced fromthetobacco athigh temperatures as well as the volatile additives. Py-
rolysishas alsobeenappliedtothestudy ofthe papersusedin cigarette manufacture,
as well as thefilter material. A small (~250 pG) sample of tobacco from amentholated
cigarettewas pyrolysed at 700°Cfor 15seconds. Theresulting pyrogram shows awide
rangeofnatural products,includingnicotineandlevoglucosan (aproductofcellulose)
aswellasadditives,includingglycerinand menthol. Selected peaksfromthepyrogram
are identified in Tablel.
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Peak number Compound

Acetic acid
Propylene glycol
Toluene
Limonene
Phenol
Glycerin
Menthol
Nicotine
Levoglucosan
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Multi-step Pyrolysis on Smokeless Tobacco

Thetobacco tested hereis awintergreen flavored smokeless product. Itis sampled
using of 4separatetemperatures to examineboth volatilecompounds and pyrolysis
products. At 100°C, nicotine and methyl salicylate, (wintergreen flavoring) are apparent.
Inaddition, vitamin E,anatural product oftobaccois present. At 200°C, acetic acid and
propylene glycol evolve, and tobacco begins to degrade, so pyrolysis products are also
seen. At 300°C, degradation products of cellulose become significant, including furans
andlevoglucosan. Performing multiplethermal steps provides several advantages.
Someoftheminor constituents (likethe vitamin E)would be difficult to identify if only
performing singlepyrolysisrun. Secondly,itclearthatthenicotineis quitevolatile. Fi-
nally, additives are determined easily, apart from the products generated when tobacco
is pyrolysed.
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Analysis of wintergreen flavored smokeless tobacco at 100, 200, 300 and 600°C.

Pyroprobe Setting GC/MS Setting
Interface: 100,200,300,600°C ~ Column: 5% phenyl

for 15 sec Carrier: Helium, 50:1split
Valve Oven: 300°C Injector: 300°C

Transfer Line: 325°C Oven: 40°Cfor2minutes
10°C/minto300°C
Mass Range: 35-550




Combustion Products

Using the CDS Model 6200 Pyroprobe, burning of tobacco can bestudied. Tobacco can
bepyrolysed under areactant gas, such as air, and the pyrolysing reaction products
collected onto atrap which is then desorbed to the GC/MS. When tobacco burns, the
productsincludeawiderange of compounds, some of which are pyrolysis products,
some have been oxygenated, and some just desorbed. The largest peak, nicotine, is
simplyvolatilised fromtobacco by heating. Some oftheothercompounds arepyrolysis
products of the cellulose, including furfural and methyl cyclopentenone. Aromatic hydro-
carbons produced include toluene, xylene, naphthalene and many others, plus phenolic
compounds including phenol and methyl phenol. Aliphatics, especially branched and un-
saturatedcompoundsarealsogenerated,includinglimoneneandlong-chainalcohols.
Becausetheheatingrate,temperatureandtimeforpyrolysiswiththe CDSPyroprobeare
allselectable, experiments may bedesigned tosimulatethevariousburningprocesses
involved when tobacco issmoked.
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Pyrogram of Tobacco in Air

Pyroprobe Setting GCIMS Setting

Pyrolysis: 800°C for 25 sec Column: 5% phenyl

Valve oven: 325°C Carrier: Helium, 50:1 split
Interface: 300°C Injector: 300°C

Transfer line: 325°C Oven: 40°C for 2 minutes
Trap rest: 40°C (Tenax) 8°C/min to 300°C

Trap desorption: 325°Cfor4minutes Mass Range: 35-600 amu

Reactant gas:  Airat30ml/minute
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