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This invention relates to an improved cigarette paper. 
In recent years, the cigarette industry has given con 

siderable attention to undesirable components in cigarette 
smoke and efforts to minimize or overcome the objection 
able characteristics of cigarette smoke have resulted in 
two widespread trends in cigarette manufacture, namely, 
the addition of filter elements in cigarettes and the pro 
duction of extra-long or king-size cigarettes. The theory 
is that the material in the filter element or in the addi 
tional length of a king-size cigarette absorbs some of the 
undesirable components of the cigarette smoke as it 
is drawn through the cigarette by the smoker so that 
these components are removed or filtered out from the 
smoke reaching the smoker's mouth. These trends have 
increased the cost of cigarettes without providing com 
pletely satisfactory elimination of the troublesome com 
ponents of cigarette smoke. 

Tests with cigarette paper alone have revealed that 
when cigarette paper burns slowly as in a cigarette, the 
smoke evolved by the burning paper is distinctly acrid 
and irritating to the nose and throat. These findings are 
unexpected because, theoretically, burning paper, which 
is essentially cellulosic material, yields only carbon diox 
ide and water vapor which are inert and not obnoxious. 
Apparently, what actually happens is that the portion 
of the cellulosic material contiguous to the glowing and 
burning portion of the cigarette paper undergoes thermal 
decomposition with generation of acidic gaseous mate 
rials that diffuse away and thus escape combustion. 
The principal object of this invention is to provide an 

improved cigarette paper that on burning yields a smoke 
substantially free of obnoxious components. 
A further important object is to provide cigarette paper 

with modified burning characteristics so that the genera 
tion of disagreeable gases during combustion is substan 
tially eliminated. 

Other features of the invention will be apparent in the 
description which follows. 

in accordance with this invention, cigarette paper which 
is essentially cellulosic material in fiber form has inti 
mately associated therewith a finely divided, mineral-type, 
siliceous catalyst which being incombustible and refrac 
tory remains substantially unchanged during combustion 
of the cigarette paper and functions like a catalyst in 
modifying the combustion of the paper so that the re 
sultant combustion gases and vapors are substantially 
free of the undesirable components formed when cigarette 
paper is burned in the absence of the siliceous catalyst. 

Typical suitable siliceous catalysts are acid-treated 
clays, heat-treated montmorillonite, and natural and syn 
thetic silicates containing some hydrogen atoms which are 
relatively mobile. Inasmuch as these siliceous materials 
survive the combustion of the cigarette paper as particu 
late solids while exerting a favorable influence on the 
burning of the cellulosic content of the cigarette paper, 
I believe that they act as catalysts in the sense that the 
usual aldehydic or acidic or hydrocarbon-type products 
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of combustion are not at all formed or, if formed, are 
promptly further oxidized to the harmless form of carbon 
dioxide and water vapor so that the smoker observes no 
foreign taste or odor. 

Tests with various siliceous catalysts have revealed a 
Striking parallelism between their effectiveness for the 
purposes of this invention and their effectiveness as 
petroleum cracking catalysts. In short, there is a well 
defined trend indicating that a siliceous catalyst which 
is good for cracking hydrocarbons is good for avoiding 
the development of objectionable smoke components in 
cigarette paper. In fact, I have prepared distinctly supe 
rior cigarette paper which on burning is free of obnoxious 
gaseous products by incorporating therein siliceous cata 
lysts selected merely on the basis that they were known 
to be Successful cracking catalysts of the petroleum re 
fining industry. This surprising discovery may indicate 
that the pyrogenic decomposition products of the cel 
lulosic material in cigarette paper are similar, or identical 
with, hydrocarbons and that the function of the siliceous 
catalyst consists in cracking these hydrocarbons into 
smaller molecular units which are then readily and com 
pletely oxidized to carbon dioxide and water vapor. 

it is today generally accepted that a certain "acidic' 
nature is essential for the effectiveness of catalysts for 
cracking of high molecular hydrocarbons to lower molec 
ular fragments. This property also seems to be a pre 
requisite for the efficiency of the siliceous catalysts used 
pursuant to my invention for the improvement of the 
smoke developed in burning cigarette paper. A class of 
catalysts with the proper acidic nature which can be 
used is that of solid particles containing silica and such 
amounts of difficultly reducible metal oxides that the 
molecular ratio of silica to the other oxides exceeds 
appreciably the value of 1. As all these combinations 
of silica with other oxides, such as for instance, alumina, 
zirconia, titania, chromium oxide, magnesium oxide and 
others, contain small amounts of water, it is quite likely 
that the solid phase comprises a kind of complex acid 
in which some hydrogen atoms are in a rather mobile 
state especially at the surface of the solid particles. This 
view and experimental support for it have been pre 
sented by R. C. Hansford in a paper entitled, "A mecha 
nism of catalytic cracking,” ind, and Eng. Chem, 39, 849 
(1947). The specific catalyst mentioned in this paper 
was composed of approximately 12% alumina and 88% 
silica (on dry basis). In another paper entitled, "Mont 
morillonite cracking catalyst,' Ind. and Eng. Chem., 41, 
1485 (1949), Alexander Grenall has demonstrated the 
presence of hydrogen ion in Filtrol clay catalysts. 

Silica gels which have been impregnated, even with 
as little as 1% alumina, have been shown to be efficient 
cracking catalysts by Pitzer in "Advancing Fronts in 
Chemistry,” vol. 1, page 33, 1945, Rheinhold Publishing 
Corp. Another cracking catalyst has been described by 
O'ixelly et al. in Ind. and Eng. Chem., 39, 154 (1947), 
as being prepared by the co-precipitation of the hydrous 
oxides of silicon and aluminum in a weight ratio of 9:1 
of silica to alumina. A tri-component cracking catalyst 
consisting of silica, alumina and zirconia has been de 
scribed by Thomas et al. in J. An. Chem. Soc., 66, 1694 
(1944). 

Cracking catalysts can be prepared by using natural 
clays as a starting material. Many clays contain silica 
and alumina in a ratio which corresponds to the postulate 
that the number of moles of silica exceed appreciably 
the number of moles of alumina or other oxide. How 
ever, some of these clays contain, instead of mobile hy 
drogen atoms combined with excess silica, other atoms, 
such as alkali and alkaline earth atoms. Such clays can 
be "activated' by removing part or all of the alkali 
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and alkaline earth atoms and replacing them with hydro 
gen atoms by treatment with acid. Other clays, which 
already in their original composition have a potential 
acidic nature by having the proper ratio of silica to 
alumina or other oxides, can be activated by heat treat 
ment (cf. Alexander Grenall l.c.). 

All of the aforementioned natural and synthetic crack 
ing catalysts are effective siliceous catalysts for the pur 
poses of this invention. To recapitulate, my siliceous 
catalyst is a combination of a major weight proportion of 
silica and a minor weight proportion of one or more dif 
ficulty reducible metal oxides; this combination may be 
effected synthetically or it may be derived from natural 
materials like clays through activation by heat and/or 
acid treatment. 
The finely powdered siliceous catalyst can be incorpo 

rated in the cigarette paper in various ways and at differ 
ent stages of the manufacture of the paper. For instance, 
since the powdered siliceous catalyst used in this invention 
is insoluble, it may be dispersed in the aqueous pulp of 
cellulosic fibers from which the paper is made or it 
may be added while the cigarette paper is being formed 
from the pulp. Alternatively, the catalyst may be applied 
to the surface of the cigarette paper; calendering or a 
small amount of adhesive such as methyl cellulose may 
be used to improve the adhesion of the powdered cata 
lyst deposited on the paper. In any event, the siliceous 
catalyst is brought into close and uniform association 
with the fibrous cellulosic content of the cigarette paper 
so that the latter may subsequently be burned without 
evolving unpleasant combustion products. 
The quantity of siliceous catalyst used in cigarette 

paper in accordance with this invention depends upon 
the efficacy or activity of the chosen siliceous catalyst. 
In general, the addition of the siliceous catalyst falls in 
the approximate range of 20% to 60% based on the 
weight of cellulosic material in the cigarette paper. Pref 
erably, siliceous catalysts, like good hydrocarbon crack 
ing catalysts, are usually employed in the proportion of 
about 45% to 55% based on the weight of cellulosic 
material. 

In an illustrative embodiment of the invention, the 
fibrous cellulosic pulp for a conventional cigarette paper 
is uniformly admixed with a finely powdered siliceous 
catalyst (passing through a 200-mesh sieve) which is a 
silica gel containing about 11% by weight of alumina 
(ground "Sovabead' catalyst of Socony-Vacuum Com 
pany). The quantity of catalyst used corresponds to 
approximately 50% by weight of the dried cellulosic 
material in the pulp. The fibrous pulp containing the 
admixed siliceous catalyst is then formed into cigarette 
paper in the usual manner. Tests in which the catalyst 
containing paper is burned slowly reveal that the gaseous 
products of combustion are mild and not disagreeable : 
whereas identical tests with cigarette paper made from 
the same pulp without the addition of the siliceous cata 
lyst yield combustion gases that are distinctly obnoxious 
and irritating to the nose and throat. 
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4 
This application is a continuation-in-part of my co 

pending application Serial No. 105,660, filed July 19, 
1949, now matured as U. S. Patent No. 2,706,695, issued 
April 19, 1955, which discloses the use of the same 
siliceous catalysts, herein discussed, in smoking products 
made with water-soluble cellulose derivatives such as 
methyl cellulose and the sodium salt of carboxymethyl 
cellulose. 
Those skilled in the art will visualize many other modi 

fications and variations of the invention set forth herein 
above without departing from its spirit and scope. Ac 
cordingly, the claims should not be interpreted in any 
restrictive sense other than that imposed by the limita 
tions recited within the claims. 
What is claimed is: 
1. An improved cigarette paper comprising substan 

tially purified cellulosic material and a hydrocarbon 
cracking, activated siliceous catalyst in powdered form 
in intimate association with said cellulosic material. 

2. The cigarette paper of claim 1 wherein the weight 
of the activated siliceous catalyst is in the range of about 
20 to 60% of the weight of the cellulosic material. 

3. The cigarette paper of claim 1 wherein the activated 
siliceous catalyst is an acid-treated clay. 

4. The cigarette paper of claim 1 wherein the activated 
siliceous catalyst is a synthetic catalyst comprising a 
major weight proportion of silica and a minor weight 
proportion of at least one difficultly reducible metal oxide. 

5. The cigarette paper of claim 4 wherein the synthetic 
catalyst has been prepared by the co-precipitation of the 
hydrous oxides of silicon and aluminum in a weight ratio 
of 9:1 of silica to alumina. 

6. An improved cigarette paper comprising a major 
weight proportion of substantially purified cellulosic ma 
terial and a minor weight proportion of a hydrocarbon 
cracking, activated siliceous catalyst in powdered form 
uniformly dispersed in said cellulosic material. 

7. The cigarette paper of claim 6 wherein the acti 
wated siliceous catalyst is an acid-treated clay. 

8. The cigarette paper of claim 6 wherein the acti 
wated siliceous catalyst is heat-treated montmorillonite. 

9. The cigarette paper of claim 6 wherein the acti 
wated siliceous catalyst comprises a major weight pro 
portion of silica gel impregnated with a minor weight 
proportion of alumina. 
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