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ABSTRA€T OF THE DISCLOSURE 
A smoking composition comprising tobacco and a cata 

lytic agent for causing a decrease in the yield of polycyclic 
aromatic compounds arising from pyrolytic reactions of 
the composition, the agent consisting essentially of ?nely 
divided zinc oxide and being associated with the tobacco 
in the composition. 

This invention relates to a smoking composition con 
taining tobacco and having a catalytic agent associated 
with the tobacco. More particularly, it relates to such 
compositions wherein the catalytic agent associated with 
the tobacco is ?nely divided zinc oxide. 

‘Observations of the mechanism of combustion in to-. 
bacco compositions such as cigarettes, indicate that the 
smoke components responsible for biological activity are 
formed in the pyrolysis zone of the cigarette cone. This 
has led to a substantial amount of research aimed at re 
ducing the proportion of these components in the smoke 
which is inhaled by a smoker. It had been proposed that 
zeolite materials be used to control or in?uence free radi 
cal formation in the pyrolysis zone and thereby cause al 
terations in the structure of the pyrolysis products formed 
in expectation of a reduction in their biological activity. 
An alternative suggested mechanism involves the participa 
tion of ionic species in the reformation process of smoke 
components. For example, US. Pat. 3,292,636 disclosed 
tobacco preparations in combination with crystalline zeo 
lite molecular sieves such as the L, X, Y or synthetic 
mordenite types, or naturally occurring faujasite mate 
rials, which sieves may contain auy elemental metal having 
a vapor pressure below 1 atmosphere at 1,000“ C. and 
possessing catalytic activity for organic conversion. In co~ 
pending application S.N. 749,324 ?led Aug. 1, 1968, there 
is disclosed a smoking composition comprising tobacco in 
association with a Y zeolite which is at least partially ex 
changed with zinc ions and may also contain catalytically 
active palladium metal within or on the alumino-silicate 
network. Such materials are disclosed to result in tobacco 
composition wherein vaporized and at least partially oxi 
dized, but unidenti?ed irritant materials, are rendered less 
irritable to the smoker while the tobacco composition is 
being consumed. Also, the polycyclic aromatic hydrocar 
bon content arising from the pyrolytic reaction of these 
compositions have been found to be reduced by the cata 
lytic activity of the Y zeolite described in the copending 
application. 

It has now been found that a signi?cant decrease in the 
polycyclic aromatic hydrocarbon content of the pyrolysis 
reaction produtcs of tobacco-containing smoking compo 
sitions can be achieved by admixture of catalytic quanti 
ties of zinc oxide with the tobacco. Tests performed with 
cigarettes indicate that zinc oxide, when combined in cata 
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lytic association with tobacco results in the polycyclic 
aromatic hydrocarbon content of the cigarette smoke be 
ing reduced by at least about 25% over that of control 
cigarettes in which zinc oxide has not been associated with 
the tobacco thereof. In the present invention, the use of 
zinc oxide provides a common and inexpensive material 
which is highly effective for the purpose of achieving a 
signi?cant lowering of the polycyclic aromatic content in 
the pyrolysis reaction products of tobacco-containing com 
positions as measured in the smoke produced when such 
a preparation is burned in air. The present invention com~ 
prises application of this surprising discovery to cigarettes, 
cigars, tobacco and other smoking tobacco compositions. 

Accordingly, it is an object of this invention to provide 
a smoking tobacco composition which on burning substan 
tially reduces the level of polycyclic aromatic compounds 
in smoke. 

Other objects will be apparent from the disclosure and 
appended claims. 

According to this invention, a novel smoking composi 
tion is provided which comprises tobacco, and a catalytic 
agent for decreasing the yield of polycyclic aromatic com 
pounds arising from pyrolytic reactions of the composition, 
said agent consisting essentially of ?nely divided zinc 
oxide and being associated with said tobacco in the com‘ 
position. 
The zinc oxide which has been found to be particularly 

effective in combination with tobacco to provide the smok 
ing composition of this invention is A.C.S. grade zinc 
oxide which contains (on a weight basis) less than about 
0.005% lead, 0.004% sulfate ion, 0.0025% nitrate ion 
and 0.001% chloride ion. The particle size of the Zinc 
oxide is ?ner than about 50 US. mesh. Generally, the 
particle size is Within the range of 60~200 U.S. mesh with 
the greater portion of the material being preferably ?ner 
than 100 US. mesh. 
The proportion of zinc oxide associatediwith the to 

bacco in the smoking composition is in the range of be 
tween about 0.1% to 15% by weight of the tobacco used 
to prepare the smoking composition which may include 
various additives as hereinafter described. Although the 
reduced yield of polycyclic compounds arising from pyro 
lytic reactions of the composition have been achieved at 
these levels, it has been found that the best results are ob 
tained when the zinc oxide is in the preferred range of from 
about 0.5% to 8% based upon the weight of the tobacco. 
The catalytic agent should be well dispersed through 

out the tobacco so that it will be uniformly e?'ective 
during the entire period during which the composition 
is smoked. Furthermore, it is important to ensure that 
the dispersion effectively contacts a maximum volume of 
smoke which is inhaled by the user. Since the catalytic 
activity of the zinc oxide is most likely a surface phe 
nomenon, the greatest likelihood of maximum contact 
between the smoke being drawn in by the user and 
the zinc oxide is obtained when. the area/volume ratio 
of the zinc oxide particles is maximized for a given 
weight of zinc oxide. For this reason, it is employed as 
a ?ne powder of particle size preferably smaller than 
about 100 US. mesh. 
One method of application of the zinc oxide to the 

tobacco is to dry blend the zinc oxide, ground tobacco, 
a ?brous material and a binder. Dry blending, as in 
a conventional double cone blender effectively distributes 
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the zinc oxide over the surface of the tobacco, including 
the pores within the tobacco surface which are large 
enough to accept the zinc oxide particles. 
When required, dry blending is followed by wet mix 

ing with water and casing materials in proportions suf 
?cient to provide the resulting mixture with the appro 
priate consistency for conventional reconstituted tobacco 
sheet manufacturing operations. The sheet is then cut 
into strips and used in cigarette manufacture as such, or 
it can be blended in any desired proportion with regular 
tobacco. 
The ?brous material which is a constitutent of the 

dry blend can be, for example, a-cellulose or ?brous 
tobacco stem material. The binder portion of the dry 
blend may be sodium carboxymethyl cellulose, or a 
natural gum such as guar gum. The casing materials 
used in the wet mixing step are usually glycerin and 
propylene glycol. Of course, any other known ?brous 
material, binder or casing materials known to be useful 
in combination with tobacco products can be used in 
combination with or in place of those herein set forth. 

Alternatively, zinc oxide can be dusted directly onto 
cut and cased blended tobacco and manufactured into 
cigarettes or other products in this form. 

‘It is also desirable to incorporate the zinc oxide by 
commingling it with powdered tobacco and stem or other 
?bers prior to reforming it into a reconstituted tobacco 
sheet. 
The weight proportions of the additives described 

above for use in reconstituted tobacco sheets are within 
the following approximate weight ranges. The propor 
tions shown are within the usual range required to pro 
vide useful tobacco products. 

Material: Weight percent 
Fibrous ____________________________ .. 4~8 

Binder _____________________ __.__. _____ __ 1-20 

Casing __________________________ -_ About 3-9 

Comprising: 
(a) Glycerin ____________________ __ 4-6 

(b) Propylene glycol _______________ __ 0.5-2 
Tobacco, balance to 100%. 

The smoking composition may be further processed 
and formed into any desired shape or used loosely e.g., 
cigars, cigarettes, and pipe tobacco in a manner well 
known to those skilled in the tobacco art. 
The invention will be more clearly understood from 

the following typical example which is provided by way 
of illustration and not limitation and in which the pro 
portions are in parts by weight unless otherwise stated. 

EXAMPLE 1 

4 lbs. of ZnO was added to a mixture of 140 lbs. of 
ground strip tobacco blend, 12.4 lbs. of Solka Floc (oc 
cellulose) and 6.5 lbs. of sodium carboxymethyl cellulose. 
This combination was dry-mixed for one hour in a 
double cone blender and then wet-mixed in a paddle 
mixer with 1.08 gal. of glycerine, 0.33 gal. of propylene 
glycol and 8 gals. of water. The resulting damp mixture 
was processed in conventional reconstituted tobacco 
making equipment at the rate of 600 lbs/hour. The re 
sulting sheet, at 12% moisture level, was cut at 32 
cuts/ inch and fabricated into cigarettes on conventional 
cigarette making machinery. 

Control cigarettes were prepared in like manner except 
that the zinc oxide, was omitted. 

Cigarettes made in accordance with the procedure of 
Example I were tested and compared with the control 
cigarettes in order to determine the effect of the zinc 
oxide on the polycyclic aromatic hydrocarbon content 
of the smoke. All of the test cigarettes were 85 mm., 
long and were wrapped in a cigarette paper having a 
Greiner porosity of 22 seconds. The test results shown 
in Table I are typical 0 fthe consistent data which have 
been obtained. 
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TABLE I 

Control Sample 17M 

Cigarette characteristics: 
ZnO, percent__ ________ ._ 2 
H2O ......... ._ 12.3 18.1 
Weight (grams) 1.696 1.809 
Burn rate (mm./mln.)._ __ ____ __.__ 3. 33 3.46 

Polycyclic aromatic hydrocarbon in smoke 
drawn through the cigarette: Infra-red (arbi 
trary units) 1 _______________________________ __ 194 87 

1 IR spectral absorption in the region of aromatic C—H bonding vlbra' 
tions (11.9-14.0;i). 

‘It is observed that the yield of polycyclic aromatic hy 
drocarbons decreased in yield relative to the control by 
at least 50%. 

It will be understood that it is intended to cover all 
changes and modifications of the descriptive examples 
of the invention wherein chosen for the purpose of illus 
tnation which does not constitute departures from the 
‘spirit and scope of the ‘invention. It is further under 
stood that the Abstract of Disclosure is included in this 
specification solely for purposes of Rule 72(b) of the 
Rules of Practice of the U.S. Patent O?ice. 

What is claimed is: 
1. A smoking composition comprising: 
(a) tobacco; and, - 
(b) a catalytic agent for causing a decrease in the 

yield of polycyclic aromatic compounds arising from 
pyrolytic reactions of said composition, said agent 
consisting essentially of ?nely divided zinc oxide par 
ticles and being associated with said tobacco in said 
composition, the weight proportion of the zinc oxide 
being between about 0.1% and 15% by weight of 
the tobacco. 

2. The composition of claim 1 wherein the particle size 
of said zinc oxide associated with said tobacco is less than 
about 100 U.S. mesh. 

3. The composition of claim 2 wherein the weight 
proportion of said zinc oxide is between about 0.5% and 
8% by weight of said tobacco. 

4. The composition of claim 1 wherein said composi 
tion is in a cigarette. 

5. The composition of claim 1 wherein said compo-si 
tion is in a cigar. 

6. The composition of claim 1 wherein said composi 
tion is in pipe tobacco. ' 

7. A cigarette comprising: 
(a) tobacco; and 
(b) a catalytic agent for causing a decrease in the 

yield of polycyclic aromatic compounds drawn 
through said cigarette which arise from pyrolytic 
reactions in said cigarette, said agent consisting es 
sentially of ?nely divided zinc oxide particles cata 
lytically associated with said tobacco, wherein the 
weight proportion of said zinc oxide associated with 
said tobacco is between about 0.1% and 15% by 
weight of said tobacco and the particle size of said 
zinc oxide is less than about 100 US. mesh. 

8. In the process of making tobacco containing smok 
ing preparations, the step of admixing catalytic quantities 
of a catalytic agent consisting essentialy of ?nely divided 
zinc oxide particles wherein the weight proportion of the 
zinc oxide admixed with the tobacco is between about 
0.1% and 15% by weight of the tobacco. ’ 

9. The method of claim 8 wherein the weight propor 
tion of said zinc oxide admixed with said tobacco is be 
tween about 0.5 % and 8% by weight of said tobacco. 

10. The method of claim 8 wherein the particle size 
of said zinc oxide admixed with said tobacco is less than 
about 100 US. mesh. 

11. The method of claim 9 wherein the particle size 
of said zinc oxide admixed with said tobacco is less than 
about 100 US. mesh. 

(References on following page) 
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