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This invention relates generally to the manufacture of 
paper and more particularly to a paper suitable for ciga 
rette wrappers. 
The paper used for cigarette wrappers is ordinarily com 

posed of substantially pure cellulose or a mixture of cellu 
lose and minor amounts of substances which control the 
burning and ashing characteristics of the paper. The 
combustion products of the cigarette wrapper, of course, 
unite with the combustion products of the tobacco and are 
thus inhaled by the smoker. In research on the combus 
tion products of cigarette paper, especially under unfavor 
able conditions, as when the paper has impeded access to 
air, it has been found that among the various combustion 
products of the cigarette wrapper 3,4-benzpyrene and other 
polynuclear substances such as anthracene, pyrene and the 
like are formed. 

It is therefore an object of this invention to provide 
a means for reducing or substantially eliminating the pro 
duction of 3,4-benzpyrene in the combustion of the ciga 
rette paper wrapper. Another object of this invention is 
to reduce or eliminate all traces of 3,4-benzpyrene from 
the Smoke of cigarette paper, especially when the paper is 
burned or incinerated under unfavorable conditions such as 
when it has limited access to air. Another object is to pro 
vide paper for cigarettes having improved smoking char 
acteristics. 

After numerous experiments, I have discovered that 
cigarette paper impregnated with compounds of manga 
nese, iron, cobalt, or nickel, the 25th, 26th, 27th, and 28th 
elements in the periodic table of the elements, burns with 
greatly reduced or without any appreciable amount of 3,4- 
benzpyrene being detectable in the smoke. Any compound 
of manganese, iron, cobalt and nickel that can be incor 
porated substantially uniformly in the cigarette wrapper 
is suitable for the purpose, but in most instances it is pre 
ferred to use a water soluble compound of one of these 
elements. In most cases I prefer to use from about .06% 
to 1.25% of the impregnant calculated as the metallic ele 
ment in the impregnating compound because, ordinarily, 
not more than about 1.25% of the metallic element based 
on the weight of the paper is required, but any amount 
greater than this quantity which does not deleteriously 
affect the burning characteristics of the paper can be 
utilized. Any quantity of the impregnant is beneficial, but 
in order to insure a significant removal of the undesirable 
polycyclic hydrocarbon from the smoke at least .06% 
should be used. 
The mechanism through which the impregnants work is 

obscure, as are the reasons for the formation of 3,4- 
benzpyrene and other polynuclear substances. It is es 
sential, however, that the elements be intimately associated 
with the cellulose as it burns. For this reason the in 
pregnant must be dispersed substantially uniformly 
throughout the paper. It is believed, but not definitely 
established, that the compounds of iron, manganese, nickel 
and cobalt have a catalytic effect on the oxidation of the 
cellulose and repress the formation of the traces of poly 
cyclic hydrocarbons as the cellulose is burned. In any 
event, in order to achieve the objectives of the invention 
the impregnant must be present in the paper and cannot 
be placed in the tobacco instead. 
The impregnant may be incorporated in the paper at 

any time during its formation so long as the proper pre 
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2 
cautions are taken to retain it in the finished product. If 
the compound utilized is water soluble I prefer to incor 
porate the impregnant in the paper sheet after it has been 
dried by wetting the paper with an aqueous solution of 
the compound of manganese, iron, cobalt or nickel and 
thereafter removing the moisture from the sheet. Such a 
procedure insures that the desired element will be present 
in the finished sheet. If the particular compound chosen 
is water insoluble it is advantageous to incorporate it in 
the sheet by adding the compound thereof to the pulp in 
the beater prior to its formation into a sheet. 

In order further to clarify the invention, the following 
non-limiting examples are given of processes suitable for 
making paper in accordance with embodiments of my in 
vention: 

Sheet paper formed from flax and precipitated chalk was 
impregnated with cobaltous chloride in the size press of 
the paper machine by wetting it with an aqueous solution 
of about 95 parts by weight water and about 5 parts by 
weight cobaltous chloride (CoCl2 6H2O), thereafter pass 
ing the sheet between a pair of rolls to remove some of 
the solution and then drying. About 100 parts of this 
Solution was used to impregnate each 100 parts of paper. 
sheet. The resulting dried paper had an analysis of about 
26 parts calcium carbonate, 70 parts cellulose and 4 parts 
CoCl26H2O. The smoke obtained when this paper was 
burned contained substantially no 3,4-benzpyrene. 

In a Second example, a paper was formed in accordance 
With the same procedure as described above and was im 
pregnated in the size press of the machine with an aqueous 
solution of nickel chloride. The aqueous solution used 
for this impregnation was prepared by dissolving about 
5 parts by weight NiCl36HO in about 95 parts water. 
About 100 parts by weight of this solution was used to 
impregnate each 100 parts of paper sheet. The result 
ing sheet contained about 4 percent by weight NiCI-6H.O. 
Substantially no 3,4-benzpyrene was found in the smoke 
when this paper was burned. 

In a third example, a paper sheet formed as described 
above was impregnated in the size press of the paper ma-. 
chine with an aqueous solution of about 5 parts ferric sul 
fate dissolved in about 95 parts water. About 100 parts 
of this solution were utilized to impregnate each 100 
parts paper sheet. The resulting sheet contained about 
4 percent by weight Fe(SO4)3. The amount of 3,4- 
benzpyrene found in the smoke obtained when this paper 
was burned was detectable but was substantially less than 
the amount obtained from conventional cigarette paper. 

In a fourth example, a paper sheet formed as described 
above was impregnated with an aqueous solution of about 
5 parts manganese chloride (MnCl2 4HO) dissolved in 
about 95 parts water. About 100 parts by weight of this 
solution was utilized to impregnate 100 parts of paper 
sheet. As in the foregoing examples, the amount of 3,4- 
benzpyrene found in the smoke when this paper was 
burned was much less than the amount thereof found in 
the smoke of ordinary cigarette paper. 

In another example, flax pulp was beaten in the con 
ventional manner until ready for the paper machine. 
For every 100 pounds of pulp in the beater there was 
added 4.5 pounds of ferric sulphate. After the ferric 
sulphate had been thoroughly distributed a slight excess 
of caustic soda was used over that necessary to precipitate 
the iron as ferric hydroxide. After the caustic soda had 
been thoroughly distributed the beater was dumped in 
the usual way. To the pulp was added enough pre 
cipitated chalk to give a calcium carbonate content in the 
finished paper of 26 percent. The mixture was then run 
over the paper machine. The smoke from the incinerated 
cigarette paper thus made showed a significant reduction 
in content of 3,4-benzpyrene. 

In still another example, the foregoing procedure was 
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followed except that 5.9 pounds of cobaltous sulphate, 
CoSO47H2O, were used per 100 pounds of pulp. The 
sheet was found to contain 0.77 percent cobalt. The 
smoke from the incinerated cigarette paper made in this 
way showed complete absence of 3,4-benzpyrene. 
As indicated hereinbefore, any compound of man 

ganese, iron, cobalt or nickel or mixtures thereof can 
be utilized in accordance with my invention. The various 
compounds may be used singly or in combination and 
it has been found that when used in quantities in the 
amounts I have indicated desirable in the foregoing, the 
impregnants do not interfere with the mechanical prop 
erties of the paper, with the working properties of the 
paper during the manufacture of the cigarettes or with 
the smoking characteristics of the resulting cigarette. 
Indeed, the average Smoker is unable to detect any dif 
ference in the smoking characteristics of the cigarette 
having the wrapper provided by this invention from that 
of a similar cigarette having the conventional unimpreg 
nated cigarette wrapper. 
Many embodiments have been described in detail in 

the foregoing for the purpose of illustration and it is to 
be understood that such detail is solely for the purpose of 
illustration and that those skilled in the art can make 
modifications therein without departing from the spirit 
and scope of my invention except insofar as the invention 
is limited by the appended claims. 
What I claim is: 
1. Cigarette paper consisting essentially of cellulose 

and a calcium carbonate filler and impregnated with about 
4% to 6% manganese chloride calculated as 

MnCl2 4HO 
2. Cigarette paper consisting essentially of cellulose 

and a calcium carbonate filler and impregnated with 
about 2% to 6% ferric sulfate calculated as Fe(SO4)3. 

3. Cigarette paper consisting essentially of cellulose 
and a calcium carbonate filler and impregnated with 
about 4% to 6% cobalt chloride calculated as 

CoCl26H2O 
4. Cigarette paper consisting essentially of cellulose 

and a calcium carbonate filler and impregnated with about 
/3% to 6% nickel chloride calculated as NiCl2 6H2O. 

5. Sheet paper suitable for wrapping tobacco and form 
ing cigarettes consisting essentially of cellulose, calcium 
carbonate, and a compound of an element selected from 
the group consisting of manganese, iron, cobalt and 
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4. 
nickel, said compound being present in minor propor 
tion and substantially uniformly incorporated throughout 
said paper. 

6. The process for dispersing a compound of the ele 
ments iron, nickel, cobalt and manganese in sheet paper 
consisting essentially of cellulose and a calcium carbonate 
filler, which comprises adding an aqueous solution of the 
compound to the pulp from which the sheet is formed, 
precipitating the metallic element as a water insoluble 
compound on the cellulosic fibers and thereafter de 
watering the pulp and forming a sheet therefrom. 

7. As a new article of manufacture, a cigarette wrapper 
consisting essentially of cellulose and a calcium carbo 
nate filler having intermixed and intimately associated 
with the cellulosic fibers, from about 0.06% to about 
1.25% calculated as the metallic element, of a compound 
of an element selected from the group consisting of 
manganese, iron, cobalt and nickel. 

8. The process for making cigarette paper wrappers 
comprising substantially uniformly dispersing from about 
0.06% to about 1.25%, calculated as the metallic ele 
ment, of a compound of an element selected from the 
group consisting of manganese, iron, cobalt and nickel 
throughout the paper sheet; said sheet consisting essen 

5 tially of cellulose and calcium carbonate. 
9. Cigarette paper consisting essentially of cellulose and 

a calcium carbonate filler and impregnated with the hy 
droxide of cobalt. 

10. Cigarette paper consisting essentially of cellulose 
and a calcium carbonate filler and impregnated with the 
hydroxide of nickel. 
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