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1. 
The present invention is directed to a method 

8 Claims. (CI. 196-50) 
m optionally may be separately introduced therein 

Whereby hydrocarbons in contact with a ferrous 
alloy reaction vessel are thernally reacted under 
non-catalytic Conditions and corrosion of the 
Vessel and the deposition of carbon thereon is 
Suppressed. . . . . . . . . . 

It is often commercially desirable to react a 
hydrocarbon feed stock at elevated temperatures 
under noticatalytic conditions with the feed stock 
necessarily in contact with a ferrous metal reac 
tion vessel. When conducting such an operation, 
it often happens that corrosion of the vessel and 
the deposition of carbon thereon takes place. An 
example of such an operation is the thermal vapor 
phase reaction of a petroleum fraction boiling 
Within the range of 200° to 400°F. for producing 
butadiene. It will be understood that such a 
process is usually conducted by passing the feed 
Stock through ferrous alloy tubes arranged in a 
furnace so that they would be maintained at high temperatures and the carbon deposition 
and the corrosion heretoforementioned take place 
in the tubes of the furnace; this corrosion and 
carbon deposition may be so rapid that the proc 
eSS is inoperable or at least not commercially 
attractive. This rapid corrosion may be encoun 
tered even though the tubes are constructed of 
ferrous alloy, such as the nickel and chromium 
alloyed With iron commonly known as 18-8’ 
alloy which, under many conditions, is very re 
Sistant to corresion. 

It is an object of the present invention to react 
thermally a hydrocarbon feed stock under non 
catalytic conditions while suppressing corrosion 
of the reaction vessel and carbon deposition on 
the Walls thereof. 
Other objects and advantages of the present 

invention will be seen from the following de 
tailed description. 

In accordance With the present invention, a hy 
drocarbon feed stock is thermally reacted in the 
Vapor phase under non-catalytic conditions in a 
reaction vessel with the hydrocarbon in contact 
With the ferrous alloy forming the interior Wall 
of the Wessel and corrosion of the reaction vessel 
and formation and deposition of carbon on the 
Walls of the reaction vessel is suppressed by main 
taining within the reaction zone a small amount 
of an organic acid. In conducting the operation, 
it is preferred to employ a petroleum fraction 
boiling within the range of 200° to 400°F. as the 
feed stock and maintain the thermal reaction at 
a temperature within the range of 900° to 1650° 
F. The Organic acid is preferably introduced into 
the feed stock passed into the reaction vessel but 
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and may be maintained in the reaction zone in 
anouirits extending over a substantial range but 
tisually 5% is the maximum amount employed. 
Usually it will be found that greater concentra 
tions do not produce improved results over the 
Use of a .4% concentration of said acid. Fhe organic acid employed for inhibiting the 
corrosioh of the ferrous alloy vessel and the 
product and deposition of carbon within the reac 
tion zone preferably should have a low boiling 
range to insure that it remains in the vapor phase 
With the hydrocarbon feed stock. Freferred ex 
arges of low notecta, Weight organic acid suit 
able for use in the practice of the present inven 
tion are fortnic acid, acetic acid and propionic 
acid; however, it may at times be found desirable 
to employ other, acids of greater molecular 
weight, such as butyric and valeric acids. 
The advantages in the practice of the present 

invenition will be further shown by the following 
examples. In the first example conditions Simu 
lating the prior art. Were employed and in the 
subsequent examples the method of the present 
invention Was carried out. 

Eacample I 
A petroleum fraction boiling Within the range 

of 200 to 400° F. was heated to a temperature of 
1450 F. and passed into Vapor phase through a 
reaction vessel constructed of 18-3' chromium 
nickel alloy steel for an interval of 20 hours. The 
reaction Was then terminated and the interior 
of the reaction vessel examined. It Was found 
that the “188’ alloy had been corroded at a 
rate of the order of 1 to 2-inches penetration per 
year and was coated with a copious quantity of 
carbon. 

Eacample II 
A portion of feed Stock identical With that used 

in Example I had added thereto 3% by Weight of 
acetic acid and was subjected to reaction condi 
tions identical to those used in Exampie I. After 
the operation was concluded, it was found that 
the corrosion of the “18-8’ alloy and the deposi 
tion. Of Carbon on the Wall of the reaction Wes.Sel 
was substantially eliminated but neither the cor 
rosion of the alloy nor the deposition of the car 
bon being of Suficient magnitude to be measur 
able. 

Eacan.ple III 

A portion of the same feedstock used in Ex 
a.inple I was employed and to the feed stock.3% 
by weight of formic acid was added and the mix 
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ture subjected to the same reaction conditions 
employed in Example I. After the reaction had 
been conducted for 20 hours and the “18-8’ alloy 
examined, it was found that the corrosion of the 
"18-8’ alloy and the deposition of carbon on 
the alloy were substantially eliminated but neither 
the corrosion nor deposition of the carbon being 
Substantially great to be measured. 
The advantage of the practice of the present 

invention Will be obvious. It Will be seen that 
reactions heretofore impossible or commercially 
unattractive due to the rapid corrosion of the 
equipment and deposition of the carbon thereon 
may be conducted in accordance with the present 
invention and the corrosion of the reaction vessel 
Suppressed and fouling of the Wessel by the depo 

4. 
boxylic acid in the feed stock in the reaction zone 
to suppress corrosion of said vessel. 

4. A method in accordance with claim 3 in 
which the concentration of carboxylic acid in 
the feed stock is no greater than 5%. 

5. A method for conducting a vapor phase re 
... action including the steps of contacting a hydro 

carbon feed stock boiling within the range of 
200 to 400°. F. in the vapor phase and in con 
tact with a ferrous alloy reaction vessel to a tem 
perature Within the range of 900 to 1650° E. to 
cause non-catalytic reaction of the feed stock 
and maintaining a carboxylic acid in the hydro 

sition of carbon thereon Suppressed or eliminated. ... 
Having fully described and illustrated the prac 

tice of the present invention, What I desire to 
claim as new and useful and to secure by Letters 
Patent is: . . . 

1. A method for treating a hydrocarbon feed 
stock comprising the steps of subjecting the feed 
stock in a vapor phase in contact with a ferrous 
alloy reaction Wessel to a high temperature to 
cause non-catalytic reaction thereof and main 
taining a carboxylic acid in the feed stock while 
it is in the reaction ZOne to suppress corrosion of 
said Wessel. 

2. A method in accordance with claim 1 in 
which the concentration of the carboxylic acid 
in the feed Stock is no greater than 5%. 

3. A method for conducting a vapor phase re 
action at elevated temperatures including the : 
steps of subjecting a hydrocarbon feed stock to 
a temperature within the range of 900° to 1650° 
F. While it is in contact with a ferrous alloy re 
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action vessel to cause non-catalytic reaction 
thereof and maintaining a small amount of car 40 

carbon feed stock in the reaction zone in a con 
centration no greater than 5% to Suppress cor 
rosion of Said Wessel. 

6. A method in accordance with claim 5 in 
which the carboxylic acid is acetic acid. 

7. A method in accordance with claim 5 in 
which the carboxylic acid is formic acid. 

8. A method in accordance with claim 5 in 
which the carboxylic acid is propionic acid. 

ELIZA. Q. CAMP. 
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