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It is well known to those skilled in the art that tobacco 

Smoke contains certain carcinogenic substances and that 
these substances are not present in the tobacco itself but 
are formed during the combustion of the tobacco and are 
therefore present in the tobacco smoke. 
Our invention relates to a new and improved process 

for treating or impregnating tobacco. 
It is an object of the invention to provide a method for 

treating tobacco for the purpose of modifying its com 
bustion process to thereby diminish the amount of the 
carcinogenic substances formed during the combustion, 
particularly of polycyclic hydrocarbons such as 3,4-ben 
Zo-pyrene. 
A further object of the invention is the provision of a 

method capable of modifying the surface of the vegeta 
tive fiber of tobacco and the permeability of the vegetative 
cells therein. 
The result of the treatment according to our invention 

is that the Smoke of the treated tobacco contains less 
carcinogenic hydrocarbons and also less irritating and 
carcinogenic polymeric substances which are usually 
formed by combustion of untreated tobacco. Further ob. 
jects of the invention will appear in the course of the fol 
lowing detailed description of our invention. 
The new process for treating tobacco broadly stated 

comprises impregnating tobacco with a substance contain 
ing a metallic component and at least one permeability 
modifying agent taken from the class of halogenated hy 
drocarbons generally known as organic solvents, i.e. vo 
atile liquids which are non-inflammable due to their halo 
genation. The treatment of tobacco is carried out in two 
steps which are: 

First, an operation of preparing the fiber of tobacco by 
a careful and mild action of the permeability-modifying 
agent which preferably is an organic solvent, which has 
the effect of modifying the surface of the vegetative fiber 
and consequently the permeability of the vegetative cells 
themselves; 

Second, an operation of actual impregnation by the ac 
tion of an "impregnating mixture” consisting of (1) a 
volatile, non-inflammable liquid of the class known as 
organic solvents which preferably is the same as the 
permeability modifying agent used in the first step, and 
(2) less than 10% of a metal substance in the form of an 
organo-metallic compound in solution, or a metal, a 
metal oxide or a metal salt in suspension in said liquid 
acting as solvent or dispersant, respectively; these solu 
tions or suspensions will be referred to in the following 
Specification as "impregnation mixtures.” 

Concerning Such impregnation mixtures it will be noted 
that if these mixtures are formed by a solution the crgano 
metal compound can penetrate inside the vegetative cells; 
but, if the impregnation mixture is a suspension, the small 
particles of metal, metal oxide or metal salt are fixed on 
the surface of the fibers which have been prepared by the 
action of the permeability-modifying agent during the 
above mentioned first step. 
The metal component can be an organo-metallic com 

pound, preferably of a bivalent or trivalent metal such as 
aluminum, magnesium, cadmium, bismuth or iron, e.g. in 
the form of their alcoholates which are preferred because 
of their good solubility, or of their organo-metallic acids, 
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the metal being preferably attached to the carbon atom 
in the c-position of the carboxylic radical, e.g. aluminum 
diethyl malonate. These organo-metal compounds are 
used in solution. The metal component can, however, 
just as well be an elemental metal or a metal oxide or a 
metal salt which is transformed into an elemental metal 
or a metal oxide during the combustion of tobacco, i.e. 
at a temperature of about 500 C. and above. Such com 
pounds comprise e.g. aluminum, magnesium, manganese, 
cadmium, bismuth, iron, platinum, iridium and palladium. 

It is preferred to use the same organic solvent or the 
same mixture of solvents for both steps. A particular 
ly appropriate group of solvents for carrying out the 
process of the present invention on a large Scale is the 
group of non inflammable halogenated hydrocarbons. 

Suitable hydrocarbons are disclosed, for instance, in 
the patent to Roselius, No. 2,048,624, as carbon tetra 
chloride, acetylene dichloride (sym-dichloroethylene), 
chloroform, and methyl dichloride. 
The process of the present invention is preferably car 

ried out at room temperature and atmospheric pressure. 
The industrial application of the process of the inven 

tion is preferably carried out on cut tobacco when con 
veyed along by the processing chain. The operation of 
preparing the fiber will preferably last a short period only. 
If e.g. carbon tetrachloride is used as the permeability 
modifying agent in the first step and as solvent in the 
impregnation mixture in the second step, it is caused to 
act on the fiber for about one hour. A solvent tobacco 
ratio of 1.6 by weight has been found to give best results. 
Carbon tetrachloride is preferred as the solvent in the 

preparatory step and carbon tetrachloride mixed with 
0.1% of aluminum diethyl malonate is preferred as im 
pregnant for the impregnation step. 

In the actual impregnating operation following immedi 
ately the preparing operation, the tobacco is treated and 
preferably sprayed with a small amount of the impregna 
tion mixture. In certain cases the preparation and the 
impregnation of the fiber will be carried out simultane 
ously by admixing the metal containing substance to the 
solvent used for the preparing operation. 
The following non-limitative examples illustrate how 

the process according to the invention is carried out in 
practice: 

Example I 
100 parts by weight of Maryland tobacco being con 

veyed along the processing chain in the production of 
cigarettes, are introduced, after being cut in the conven 
tional manner, into 160 parts by weight of carbon tetra 
chloride containing dissolved therein 0.1% by weight of 
aluminum diethyl malonate. The cut tobacco is left for 
one hour in contact with the liquid, and is then removed 
from excess liquid, if any is left. Residual solvent evap 
orates rapidly at the air. The conventional treatment in 
the processing chain then continues. 

Example 2 
100 parts by weight of Maryland tobacco are intro 

duced, after being cut, into 160 parts by weight of carbon 
tetrachloride and left for about 1 hour in contact there 
with. The cut tobacco is then removed from excess liq 
uid, if any is left, and sprayed with a solution of about 
0.1% of aluminum diethyl malonate in carbon tetrachlo 
ride to impregnate the cuttings. The solvent is permitted 
to evaporate from the impregnated cuttings. The con 
ventional treatment in the processing chain then continues. 
The results obtained by the process of the present in 

vention are illustrated on two samples of Maryland to 
bacco which have been treated in accordance with this 
process on a semi-industrial scale and analysed. The 
values given in the following table were obtained by 
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analysis of the condensate of smoke produced from treated 
and untreated tobacco, respectively: 

Analysis of smoke produced from 
tobacco 

untreated treated decrease, 
percent 

Sample------------------------- 2 1. 2 1. 2 

Pyrene. ----. 17.2 7.3 9.3 8.2 46 53 
Anthracene. 34.2 30.1 6.4 13.5 52 55 
3.4-Benzopyren - 0.62 0.49 0.26 0.20 58 59 

The values in the above table are given in micrograms 
per 100 cigarettes. They clearly show the effect of the 
treatment on the composition of the cigarette smoke. 
The invention provides a process which allows in a repro 
duceable way a decrease of 40-60% of polycyclic hydro 
carbons, whereby the amount of pentacyclic hydrocarbons 
is more reduced than the amount of tri- and tetracyclic 
hydrocarbons. 
We claim: 
1. A method for treating tobacco for the purpose of 

modifying its combustion process to thereby diminish the 
amount of carcinogenic Substances formed during the 
combustion, comprising the step of impregnating tobacco 
at room temperature and under atmospheric pressure with 
a mixture consisting essentially of an organo-metallic 
compound selected from the group consisting of the al 
cohalates and organo-metallic acids of aluminum, mag 
nesium, cadimium, bismuth and iron, and volatile, liquid 
non-inflammable halogenated hydrocarbon in excess of 
the amount of tobacco being treated, in which hydrocar 
bon said organo-metallic compound is dispersed, thereby 
obtaining a tobacco, the smoke of which has a greatly re 
duced content of polycyclic hydrocarbons. 

2. A method as described in claim 1, wherein the or 
gano-metallic compound is aluminum diethyl malonate. 

3. A method as described in claim 1, wherein the hy 
drocarbon is carbon tetrachloride. 

4. A method as described in claim 1, wherein said mix 
ture consists essentially of carbon tetrachloride mixed 
with 0.1% of aluminum diethylmalonate. 

5. A method for treating tobacco for the purpose of 
modifying its combustion process to thereby diminish 
the amount of carcinogenic substances formed during the 
combustion, comprising: 

(a) pre-treating tobacco with an excess amount of vol 
atile, liquid non-inflammable halogenated hydrocar 

4. 
bon, thereby modifying the permeability of the vege 
tative cells thereof; and 

(b) impregnating the pre-treated tobacco at room tem 
perature and under atmospheric pressure with an 

5 impregnation mixture selected from the group con 
sisting of 

(I) a mixture consisting essentially of an organo-me 
tallic compound and volatile, liquid non-inflammable 
halogenated hydrocarbon in which said organo-me 
tallic compound is dispersed, 

(II) a suspension of a metallic substance in non-in 
flammable halogenated hydrocarbon; wherein said 
organo-metallic compound is selected from the group 
consisting of the alcoholates and organo-metallic 
acids of aluminum, magnesium, cadmium, bismuth 
and iron; and wherein said metallic substance is se 
lected from the group consisting of elemental alumi 
num, magnesium, manganese, cadmium, bismuth, 
iron, platinum, iridium and palladium, the oxides 
thereof, and salts thereof which are transformable 
at a temperature above 500 C. to an oxidation stage 
of the respective metal ranging from the elemental 
metal to the metal oxide stage, thereby obtaining a 
tobacco, the smoke of which has a greatly reduced 
content of polycyclic hydrocarbons. 

6. A method as described in claim 5, wherein the 
weight ratio of said hydrocarbon to the tobacco pretreated 
therewith is about 1.6. 

7. A method as described in claim 5 wherein the time 
30 of pretreatment is one hour. 

8. Tobacco treated according to the process described 
in claim 1. 

9. Tobacco treated according to the process described 
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