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5 Clains. (C. 260-156) 
The present invention relates to the production 

of alcohols. 
It is already known that the oxidation of hy 

drocarbons may be carried out for example by 
treating the initial materials in the liquid phase 
with air or other gaseous oxidizing agents in the 
presence of alkali or Solutions of alkali. In this 
manner the Oxidation proceeds with the informa 
tion of acids and at least some portion of the 
acids is obtained in the form of their salts., 
We have now found that alcohols are mainly 

obtained in the oxidation of difficultly volatile, 
i. e. from liquid to Solid, hydrocarbons having a 
boiling point of above 180°. C. by adding at least 
2 per cent by Weight, calculated with reference 
to the initial materials, of non-gaseous i. e. from: 
liquid to Solid acids having a dissociation constant 
between 104 and 10-13, to the hydrocarbons to 
foe Oxidized with the aid of oxygen, air or other 
gaseous Oxidizing agents containing free oxygen 
Such as mixtures of oxygen with carbon dioxide 
()r nitrogen or air diluted by inert gases such as 
carbon dioxide, nitrogen and the like. As suit 
able acids according to the definition given above 
may be mentioned in particular organic acids of 
low molecular weight, as for example formic acid, 
acetic acid, propionic acid, maleic acid, ben 
Zoic acid and the like. Weak inorganic acids such 
as boric acid or its anhydride, antimony pent 
Oxide, stannic acid and the like may also be 
employed. Since water is immediately formed 
in the oxidation, the anhydrides of the aforesaid 
acids may be employed, which are immediately 
converted into the acids and are therefore con 
sidered as equivalents to the acids and comprised 
within the term acids. These additions which ap 
parently interrupt and prevent the oxidation 
from proceeding beyond the alcohol stage of 
oxidation and render the products more uni 
form, are employed in large amounts, at least 
2 per cent calculated with reference to the hydro 
carbons to be oxidized, and the addition may be 
effected in any suitable manner, the best results 
being generally obtained with quantities of from 
5 to 10 per cent, the yields being gradually de 
creased with higher quantities of acid. For ex 
ample the current of gas to be oxidized may be 
laden with the vapours of the acids and the like 
before its entry into the oxidizing chamber, or 
the acids and the like may be added all at once 
or in consecutive fractions to the hydrocarbons 
to be oxidized. The duration and reaction tern 
perature of the process depend on the initial ma 
terials but in most cases blowing with the gaseous 
oxidizing agent for from 2 to 3 hours at tempera 

tures between about 100 and 200° C. is sufficient. 
The operation is stopped as soon as a sample 
shows a saponification value of 70, the reac 
tion being not allowed to proceed further since ... 
otherwise a too far reaching oxidation and de-, 60 
struction would occur. The recovery of the acids, 
which are partly contained in the vapour phase 
in the gases leaving the reaction vessel, may be 
carried out in any suitable manner, as for ex 
ample by boiling up under a reflux condenser to- 65 
gether with water or by washing out and the like. 
Aliphatic hydrocarbons, as for example petro 

leum fractions such as middle oils, paraffins, 
ceresine and the like or naphthene hydrocarbons, 
such as are contained in certain paraffin oil, gas 70 
oil and the like or synthetic hydrocarbons, as for 
example hydrocarbons obtained by the hydro 
genation of tars and the like are especially suit 
able as initial materials for the process accord 
ing to the present invention. The oxidation of 75. 
the initial materials may be carried out at at 
mospheric or higher pressures, such as up to 100. 
atmospheres if liquid initial materials are en 
ployed, whereas pressures up to 50 atmospheres 
are usually sufficient on working with solid initial 80 
materials. The reaction is preferably accelerated, 
in the manner already known, by the presence 
of catalysts such as naphthenates or resinates, 
whereby, in combination with the said additions of 
acids and the like, the formation of alcohols is 85 
still further promoted. 
The reaction products, which besides unat 

tacked initial material and acid constituents 
mainly consist of free alcohols and esters thereof, 
are separated in the manner already known as 90 
for example by extraction with Qrganic Solvents, 
as for example ethyl alcohol, or crystallization, 
after removal of the acid constituents. The 
alcohols thus obtained are liquid or solid accord 
ing to the nature of the initial materials em- 95 
ployed. 
The following examples will further illustrate 

the nature of this invention, but the invention 
is not restricted to these examples. The parts 
are by weight. 

Ecample 1 
Hard paraffin wax is fused and heated to, 160 

C. and for each kilogram of the Wax cubic . 
metre of air, which has been laden with 22 grams 105. 
of acetic acid by passing it at 18° C. through a 
vessei filed with concentrated acetic acid, is 
biown per hour through the heated wax. After 
3 hours a pale coloured oxidation product is 
obtained containing 40 per cent by weight cal- ll0 
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2 
culated with reference to the initial material of 
alcohols. 

Eaccomple 2 

Hard paraffin wax is fused and heated to 175' 
C. and for each kilogram of the wax. 50 grams 
of boric anhydride are added and 1 cubic metre 
of air, which has been laden with 16 grams of 
acetic acid by passing it at 15° C. through a 
vessel filled with concentrated acetic acid, is 
blown per hour through the heated wax. After 
3 hours a pale coloured oxidation product is 
obtained containing 44 per cent by weight cal 
culated with reference to the initial material of 
alcohols. 

Eacample 3 
A fraction of Pennsylvania crude mineral oil 

boiling between 180° and 350° C. is mixed with 
1 per cent of its weight of manganese naph 
thenate and air is blown through at 160 C. at 
the rate of 1 cubic metre per hour and per kilo 
gram of the pil, the air having been laden with 
37 grams of acetic acid per each cubic metre 
before its introduction into the reaction vessel by 
passing it at 20° C. through a vessel filled with 
concentrated acetic acid. After 3 hours an oxida 
tion product is obtained which contains 35 per 
cent calculated with reference to the initial ma 
terial of alcohols. When working without acetic 
acid about y of the said yield of alcohols is 
obtained. 

Eacample 4 
800 parts of molten hard paraffin wax are in 

corporated with 16 parts of benzoic anhydride 
and the whole is blown with air at 60° C. at a 
velocity of 1 cubic metre of air per hour and 
per each kilogram of the wax. In the course of 
two hours further 10 parts of benzoic anhydride 
are added and blowing is stopped after two and 
a half hours. The yield of reaction product is 
106 per cent by weight of the initial material. 
After separating off unsaponifiable material 
(esters, lactones and free acids) 75 per cent of 
the whole oxidation product of neutral products 
is obtained, which possess a hydroxyl value of 
84.3. 

Eacample 5 

1000 parts of American hard paraffin wax are 
incorporated with 50 parts of antimony pentoxide 
and then blown. With air at 180° C. at a velocity 
of 1 cubic metre per hour and per each kilogram 
of the wax. After 3 hours blowing, an oxidation 
product is obtained in a yield of 105 per cent of 
the initial material. 
Saponifiable material (esters, lactones and free 
acids) about 70 per cent of the whole oxidation 
product of a neutral product is obtained which 
pOSSeSSes a hydroxyl value of 80.5. 

Eacample 6 
100 parts of a fraction of crude Pennsylvania, 

mineral oil boiling between 180° and 350 C. are 
blown with air at 160° C. at a velocity of 1 cubic 
metre per hour and per 1 kilogram of the oil 
after the addition of 1 part of manganese naph 
thenate. Before entering the Oxidation vessel 
the current of air paSSes a vessel filled With con 
centrated acetic acid the temperature of which 

After separating off un 

1,931,501 
is kept at 20° C. so that each cubic metre of air 
contains 37 grams of acetic acid. After 3 hours 
blowing, an oxidation product is obtained which 
contains about 35 parts of alcohols. 
What we claim is:- 
1. In the liquid phase oxidation of difficultly 

volatile non-aromatic hydrocarbons boiling above 
180' C. With gaseous oxidizing agents while heat 
ing at atmospheric pressure, the step which conn 
prises carrying out the oxidation from the stat 
in the presence of an added organic acid having 
a dissociation constant between 10-4 and 10-13, 
the quantity of the organic acid added during 
the whole reaction being at least 2 per cent by 
Weight of the initial hydrocarbons and the re 
action being Stopped at least as soon as the 
Saponification value of the reaction product is 70. 

2. In the liquid phase oxidation of difficultly 
volatile non-aromatic hydrocarbons boiling above 
180 C. With gaseous oxidizing agents while heat 
ing, to a temperature between about 100° and 
200° C. at atmospheric pressure, the step which 
Comprises carrying out the Oxidation from the 
Start in the presence of an added organic acid 
having a dissociation constant between 10-4 and 
10, the quantity of the organic acid added 
during the whole reaction being about from 2 to 
10 per cent by weight of the initial hydrocarbons 
and the reaction being stopped at least as soon as 
the Saponification value of the reaction product 
is 70. 

3. In the liquid phase oxidation of difficultly 
volatile non-aromatic hydrocarbons boiling above 
180° C. with air while heating to a temparature 
between 100 and 200° C. at atmospheric pressure, 
the step which comprises carrying out the oxi 
dation from the start in the presence of an added 
organic acid having a dissociation constant be 
tween 10-4 and 10-13, the quantity of the organic 
acid added during the whole reaction being fron 
5 to 10 per cent by weight of the initial hydro 
carbons and the reaction being stopped at least 
as Soon as the saponification value of the reaction 
product is 70. 

4. In the liquid phase oxidation of a paraffin 
boiling above 180° C. with air while heating to 
a temperature between 100° and 200° C. at atmos 
pheric pressure, the step which comprises carry 
ing out the oxidation from the start in the pres 
ence of an added Organic acid having a dis 
sociation constant between 0-4 and 10-13, th: 
quantity of the organic acid added during the 
whole reaction being from 5 to 10 per cent by 
weight of the initial paraffin and the reaction 
being stopped at least as soon as the Saponifica 
tion value of the reaction product is 70. 

5. In the liquid phase oxidation of a liquid 
paraffin boiling above 180° C. with air while heat 
ing to a temperature between 100 and 200° C. 
at atmospheric pressure, the step which comprises 
carrying out the oxidation from the start in tha 
presence of added acetic acid, the quantity of 
acid added during the whole reaction being from 
5 to 10 per cent by weight of the initial paraffin 
and the reaction being stopped at least as Soon aS 
the saponification value of the reaction product 
is 0. 
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