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Abstract

Previous work reported in Coresta in 2010 on “7 mg ISO tar” cigarettes containing an activated carbon filter had shown a significant removal of volatiles in mainstream smoke under ISO smoking. This work
had also shown that high filter temperatures associated with the Canadian intense (Cl) regime lead to a significant desorption of volatiles from carbon leading to an increase of mainstream smoke yield.

This study investigated filter temperatures and volatile retention under the 1ISO, Massachusetts, WG9 option B (WG9B) and Cl smoking regimes. Temperatures were measured in the middle of the carbon section.
Smoke temperatures passing through the filter, were highest for the Cl and lowest for the ISO smoking regime.

Thermal desorption / gas chromatography / mass spectrometry analysis was used to monitor the relative distribution of volatiles between those adsorbed on the filter and those in the mainstream vapour phase
according to the smoking regime. The experimental set-up was designed to evaluate the temperature effect on this relative distribution. A first experiment analysed the volatiles during smoking when placing the
carbon section within the cigarette filter. A second experiment excluded the increase of temperature by placing the carbon section external to the filter and maintained at ambient temperature. The comparison of the
resulting volatile distribution between those adsorbed in the filter and those delivered to mainstream smoke vapour phase allowed an estimation of the impact of temperature on the retention of volatiles.

In comparison with ISO and ClI regimes, the other regimes induce intermediate filter temperatures and intermediate reduction of carbon filter efficiency even though puff volumes are higher in the case of the WG9B
than the CI regime, showing that partial ventilation blocking still allows filter cooling. Additionally, carbon filters are a well known technology to reduce vapour phase yield under ISO smoking but for
the most volatile compounds this tends to decrease during more intensive smoking especially under the CI regime.

Filter Temperature Measurements

Experimental conditions : A 7 mg ISO tar commercial cigarette (filter vent 38%) was modified by addition of 50 mg of carbon after the filter
ventilation holes. Three replicates were smoked on a smoking machine (D87 DFC Sodim instrument). A resistor based temperature sensor
wire Type K was introduced into the axial and longitudinal middle of the carbon section of the filter and the temperatures recorded every 50ms.
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Figure 1: Filter temperatures under 1ISO, MASS, WG9B  and ClI
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