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Table 1.-Carbon monoxide content of smoke from Brand A 
cigarettes 

CO in Smoke, % 
Puff 
3rd 
8th 

13th 

Av* 
3.1 
4.4 
5.0 

Range 
2.7 - 3.5 
4.0 - 4.7 
4.7 - 6.0 

"Tei! determinations. 

Table 2.-Effect of moisture content and weight of the 
cigarette on carbon monoxide content of smoke 

Wt of Cigarette, G. 
1.200 

Moisture Content 
of Cigarette, % CO in Smoke, % * 

4.1 
1.200 
1.200 
1.107 
1.280 

* Ai•erage for fi~,e cigarel'tes. 

7.0 
12.0 
17.0 
12.0 
12.0 

4.2 
3.6 
3.7 
3.6 

Table 3.-Effect af puff volume on carbon monoxide content of 
smoke 

Puff Vol, MI 
20 
35 
60 

"Average for jirle cigarettes. 

The data in Table 2 show the ef
fect of the' moisture content and 
weight of Brand A cigarettes on the 
carbon monoxide content of the 
smoke. The results in the upper sec
tion of the table were obtained from 
three sets of five cigarettes. Each of 
these cigarettes weighed 1.200 g at 
12% moisture content before being 
conditioned to the moisture content 
shown. These cigarettes had a weight 
at 12% moisture content equal to 
the average weight of the brand. The 
results in the lower section of the 
table were obtained from cigarettes 
having weights higher and lower 
than the average weight of the 
brand. They were conditioned to the 
standard 12% moisture content. 
Each result shown represents an av
erage value. It was obtained by ana
lyzing the third, eighth, and thir
teenth puffs from five cigarettes and 
obtaining an average of these meas
urements. As the results indicate, 
these factors have little effect on the 
carbon monoxide concentration. 

CO in Smoke, 
3rd Puff 8th Puff 

%* 
13th Puff 

0.9 1.3 2.1 
3.1 4.4 5.0 
4.S 5.3 7.7 

Another variable studied was the 
r.ffect of altering the volume of the 
2-sec puff on the amount of carbon 
monoxide in the smoke. The results 
obtained when the Brand A ciga
rettes were smoked with a 20-, 35-, 
and 60-ml puff, respectively, are 
shown in -Table 3. Since this vari
able had a more pronounced effect on 
the carbon monoxide content of the 
smoke than the weight or moisture 
content of the cigarette, the average 
results for the three puffs analyzed 
are reported separately. From these 
results, it is obvious that a marked 
increase in the volume of the 2-sec 
puff produces a substantial increase 
in the concentration of carbon mon
oxide in the smoke. 

In the next experiment the carbon 
monoxide content of the smoke from 
cigarettes wrapped with aluminum
coated paper was determined. The 
aluminum was applied to cigarette 
paper by a vapor-coating techniq·ue. 
Tobacco from Brand A cigarettes 
was wrapped in this paper by a hand-
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operated cigarette-"rolling" device 
The cigarettes were then selected foi: 
smoking on the basis of their aver, 
age weight and pressure drop. The 
carbon monoxide content of the 
smoke from these experimental ciga. 
rettes is shown in Table 4. Also 
shown in the table are the results: 
obtained with the same tobacco 
wrapped, by hand, in conventional 
cigarette paper. The carbon monox
ide content of the smoke from these 
cigarettes ranged from 4.0% for the 
third puff to 5.7% for the ninth puff· 
the average for the cigarettes wa~ 
5.1 % . In contrast, the carbon mon
oxide content of the smoke from the 
cigarettes with the aluminum-coated 
paper ranged from 8.8% to 14.4%; 
the average for the cigarettes was: 
11.5%. This represents an increase 
of 130% carbon monoxide. The cause 
for the increased carbon monoxide 
concentration for these cigarettes 
has not been determined. " 

The final experiment consisted 
smoking 15 -brands of commercial 
cigarettes and determining the 
amount of carbon monoxide pro• 
duced in the smoke. The results 
shown in Table 5 represent the 
average of five cigarettes for each 
brand. In all of these tests the smoke 
sample was taken as the 
zone reached the center section 
the cigarette. The minimum carbon 
monoxide concentration found 
3.0%; the maximum was 5,0%, 
These results indicate that such fac
tors as tobacco blend, cigarette size1 
pressure drop, or type of filter 
little, ff any, effect on the amount 
carbon monoxide produced by 
mestic cigarettes. 

In summary, with the gas ch 
matographic method described 
determining the carbon mono 
content of cigarette smoke, it is 
sible to analyze several puffs fr 
a single cigarette smoked under va 
ous conditions. The concentration 
carbon monoxide in the smoke of 
king-size, nonfilter cigarette 
creased as the cigarette was sm 
The third puff had 3.1 % carbon 
oxide while the last puff had. 5, 
carbon monoxide. The weight 
moisture content of the tobac.c: 
the cigarette had little or no effe 
the amount of carbon monoxide __ 
duced in the smoke; howevet 
crease in puff volume, at a 
duration, caused an increasA
rarbon monoxide content.-:. __ 
was shown that tobacco wra 
an aluminum-coated cigarett 
produced 130% more c_arbop.-
ide in the smoke than c1ga 
uncoated paper. The avera 
monoxide contents of the 
the 15 brands of cigaret 
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pro
n in
:;tant 
1 the 
), it 
,d in 
aper 
nox
with 
rbon 
'ram 
•sted 

1•3,0 to 5.0%. These _re
e that the cigarette size, 

jid type of cigarette, or 
'.d~-oi of the cigarette h~ve 
Ct' on the carbon monoxide 
f the smoke. 
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Table 4.-Carbon monoxide content of smoke from experimental 
cigarettes 

Paper 
Conventional 
Al-coated 

.., Average for five ciga,rettes. 

3rd Puff 
4.0 
8.8 

CO in Smoke, % * 
6th Puff 9th Puff 

5.5 5.7 
11.2 14.7 

Av. 
5.1 

11.5 

Table 5.-Carbon monoxide content of smoke 
from various cigarettes 

Type of Cigarette 
Nonfilter, regular size 
N onfilter, king-size 
Filter, re-gular size 
Filter, king-size 

* Average for fi1:e cigarettes. 

: 

No. 

(Tobacco Science 145) 

of Brands 
3 
2 
2 
8 

CO Content of Smoke, % * 
Low High 
4.2 5.0 
3.0 4.4 
3.5 4.5 
3.3 4.6 
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