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1. 
This invention is concerned with a process for 

the production of butadiene by the high tem 
¥re vapor phase cracking of petroleum dis 

late. 
When a distillate in the naphtha boiling range 

and Containing peroxides is subjected to the high 
temperatures and other conditions necessary for 
the optimum production of butadiene by crack 
ing, a severe corrosion problem is encolntered. 
In furnaces, for example, rapid pitting and cor 
rosion often occurs in the furnace tubes subjected 
to the high temperatures employed for the crack 
ing operation. This corrosion usually leads to 
early failure of the furnace tubes. 

It is believed that when petroleum distillate 
containing peroxides is subjected to a high ten 
perature cracking operation in order to produce 
butadiene, such as a temperature of the Order 
of 1300° F. or above, the peroxides are decom 
pOSed to form organic acids and perhaps combine 
with reactive sulfur compounds to form corrosive 
sulfur compounds and other corrosive products 
with the result that a rapid pitting and corrosion 
of the metal equipment occurs at the high tem 
perature spots adjacent the point of formation 
of the corrosive materials. Prior to the present 
invention, furnace tube failures occurred in ap 
proximately 200 to 400 hours when processing 
stocks containing appreciable amounts of pers 
oxides or peroxides and reactive sulfur com 
pounds. In an operation in which the reactive 
materials are absent little or no difficulty is to 
be expected and furnace tube life should be more 
than 2,000 hours. 

in accordance with the present invention a 
process is provided to produce butadiene from a 
peroxide-containing petroleum distillate fraction 
or a peroxide and reactive sulfur-containing pe 
troleum distillate fraction in such a manner that 
the formation of materials such as organic acids, 
hydrogen sulfide and other corrosive compounds 
is reduced to a minimum thereby causing the COr 
rosion of furnace tubes and other equipment to 
be substantially reduced or eliminated. 
The process of the present invention may be 

described briefly as involving the steps of form 
ing a peroxide-containing feed stock from a pe 
troleum distillate fraction in the naphtha, boil 
ing range, bringing the feel stock into contact 
with lead mercaptides in a sufficient quantity 

...to react with all of the peroxides and reactive 
sulfur compounds present in the feed stock, dis 
tilling to form a distillate fraction and cracking 
the distillate fraction at a temperature no less 
than 1300 E. to form butadiene. 
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A preferred method for the practice of the in 

vention will now be described in conjunction with 
the drawing in which the sole figure is in the 
form of a diagrammatic flow sheet. 
Turning now specifically to the drawing, a con 

tainer or tank has present therein a charge of 
a petroleum distillate fraction in the naphtha, 
boiling range and containing peroxides. A Suit 
able charge stock is a naphtha, boiling in the range 
of 180° to 350° F.; the feed stock may include 
appreciable amounts of aromatic and parafiinic 
materials or may be principally aromatic material 
or paraffinic material. Feed stocks in this boiling 
range and containing appreciable amounts of per 
oxides may be obtained by distilling a fraction 
in this boiling range and then allowing it to stand 
in a tank exposed to an Oxygen-COntaining atmos 
phere for an interval of time which may be in 
the range of a few days to months. It is to be 
understood that the addition of peroxides as such 
to a feed stock is not usually practiced nor Con 
templated in the practice of the present invention 
but the production of a naphtha feed stock in a 
suitable boiling range and the accumulation of 
the feed stock in storage exposed to an OXygen 
containing atmosphere over an interval of time 
which allows peroxides to be formed in the feed 
stock is conventional practice in Some refining 
Operations. 
The feed stock in the naphtha, boiling range 

arid containing peroxides is withdrawn from tank 
G through line A2 and has added thereto a SOur 
distillate fraction discharged into line 2 through 
inlet 3 and doctor solution which is discharged 
into line 2 through inlet 4. The mixture of 
feed stock, sour distillate and doctor Solution 
passes through incorporator 5 where it is thor 
oughly admixed and the mixture flows through 
line 6 into settling drum . Before the feed 
stock is mixed with the sour distillate and doctor 
solution, the amount of peroxides and reactive 
sulfur material present in the feed stock is de 
termined and the sour distillate and doctor Solu 
tion is added to the feed stock in amounts suffl 
cient to produce therein lead mercaptides in Suf 
ficient quantity to react with at least all of the 
peroxides and reactive sulfur compounds present 
in the feed stock withdrawn from storage tank 

. It is preferred that the sour distillate added 
to the system through inlet line 3 have a higher 
or lower boiling range but preferably higher than 
the feed stock. By way of example, as illustrat 
ing the practice of the invention, the feed stock 
may boil in the range of 180° to 350 F. and the 



3 
sour distillate may boil in the range of 350 
550° E?. 

In settling vessel T, the lead mercaptides re 
act with the peroxides and reactive sulfur com 
pounds of the feed stock to form insoluble reac 
tion products. These insoluble reaction products 
settle under the influence of gravity to form a 
heavy layer which may be withdrawn from vessel 
7 through outlet f8 while the remainder forms 

a light layer which is withdrawn through outlet 
9. Water is added to the light layer through 

inlet line 20 and admixed therewith in incorpo 
rator 2, the mixture passing through line 22 
to settling vessel 23. The step of contacting the 
hydrocarbon material with water insures the re 
moval of excess doctor Solution and other water 
insoluble impurities therefrom. The water with 
dissolved doctor solution and other water soluble 
materials settles to form a heavy layer in vessel 
23 and is removed through outlet 24 and is dis 
carded while the water washed hydrocarbons are 
withdrawn through outlet 25 to a distillation step. 
The hydrocarbon fraction in line 25 is passed 

through a furnace 26 and thence to distillation 
tower 27 where it is distilled to form an overhead 
fraction removed through line 28 and a bottoms 
fraction removed through outlet 27. It will be 
found convenient to withdraw as bottoms from 
tower 27 an amount equivalent to the heavy sour 
distillate added to the feed Stock via line 3 al 
though a larger or smaller bottoms fraction may 
be withdrawn, as desired. The distillation step 
performed in tower 27 is for the purpose of sepa 
rating a bottoms fraction including peroxides and 
reactive sulfur compounds which have not been 
removed by the prior settling and water washing 
Steos. 
The overhead fraction passes from line 28 into 

furnace 29 where it is heated to a sufficiently high 
temperature to cause the formation of a sub 
stantial amount of butadiene. In a preferred op 
eration a recycle gas is added to the furnace 
through line 30 with the stream of recycle being 
separately heated in the furnace to a tempera 
ture of approximately 1370 F. before it is mixed 
with the feed. The feed may be withdrawn from 
tower 27 through line 28 in a vaporous condi 
tion and may be mixed with the hot recycled gas 
within furnace 29 and the mixture subjected to 
additional heating so that the mixture with 
drawn from the nutlet of furnace 29 may be at 
a temperature within the range of 13000 to 1450° 
F. The mixture is withdrawn from furnace 29 
through outlet 3 f to a reactor vessel 32. The 
vapors from vessel 32 pass through line 33 to 
quenching Zone 34 where they mav be quenched 
to a temperature of approximately 400° F. and 
pass thence through line 35 to distillation tower 
36. In tower 36 a butadiene-containing fraction 
is separated and withdrawn through side stream 
37, a light fraction containing an appreciable 
amount of C2 and C3 hydrocarbons is withdrawn 
as Overhead through line 30, and recycled to fur 
nace 29, while a heavier fraction is withdrawn as 
bottoms through line 38. The butadiene-rich 
fraction withdrawn through side stream 37 may 
be extracted and further purified by conventional 
methods. 

It may be pointed out that the overhead frac 
tion withdrawn from distillation column 27 
through outlet line 28 passes the mercury test 
but is off doctor test. The mercury test consists 
simply in shaking a small amount of hydrocar 
bons with a small amount of chemically clean 
mercury for from 5 to 10 minutes and observing 
that a black precipitate has formed, If there is 
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no black precipitate, the hydrocarbon sample 
passes the test; the lack of a black precipitate 
indicates the lack of peroxides and reactive sul 
fur compounds in the sample. 
While in the drawing is shown a preferred 

mode for the practice of the present invention, 
various modifications will be obvious to a worker 
skilled in the art as within the scope of the in 
vention. For example, while the lead mercaptides 
are formed within the feed stock by separately 
adding a mercaptain-containing fraction and doc 
tor solution to the feed stock, the lead mercap 
tides may be formed by mixing the mercaptain 
containing fraction with doctor solution end the 
resultant lead mercaptides added as such to the 
peroxide-containing feed stocks. Similarly, while 
a single water washing step has been shown, a 
plurality of such steps may be employed. It 
will also be evident that although the preferred 
boiling range of the feed stock is disclosed as 
180° to 350°.F., this boiling range is not intended 
as a limitation and either a lower or a higher 
boiling range material may be employed. In like 
manner, while the preferred boiling range of the 
mercaptan-containing material is given as with 
in 350° to 550 F., this material may have a lower 
or higher boiling range, as desired. 
Wherever used in this specification and the ap 

pended claims, the term "reactive sulfur' is in 
tended to refer to free sulfur and those organic 
compounds of sulfur which readily react with 
metallic mercury. 
Having fully described the present invention, 

What I desire to claim is: 
1. A method for producing butadiene includ 

ing the steps of forming a feed stock from a 
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petroleum distillate fraction and including an 
appreciable amount of peroxides, bringing the 
feed stock into contact with lead mercaptide 
in an amount at least sufficient to react with 
substantially all peroxide and reactive sulfur 
compounds in the feed stock, subsequently re 
distilling to form a non-corrosive distillate frac 
tion free of organic peroxides and reactive sulfur 
compounds and a bottoms fraction and heating 
the distillate fraction to a cracking temperature 
of the order of 1300°F. to form butadiene. 

2. A method in accordance with claim 1 in 
which the feed stock boils in the range of ap 
proximately 180° to 350° F. 

3. A method for forming butadiene including 
the steps of forming a feed stock from a petro 
leum distillate fraction boiling in the range of 
approximately 180° to 350° F. and containing 
peroxides, admixing with the feed stock a solu 
tion containing lead mercaptide in an amount 
at least sufficient to react with substantially all 
peroxides and reactive sulfur compounds in the 
feed stock, settling under the influence of gravity 
to form a heavy layer including insoluble re 
action products and a light layer containing a 
major portion of the feed stock, washing the 
light layer, distilling the washed light layer to 
form a non-corrosive overhead fraction of ap 
proximately the same volume as the original 
feed stock said overhead fraction being free of 
organic peroxides and sulfur compounds reactive 
to mercury, and cracking the overhead fraction 
at a temperature of the order of 1300°F. to form 
butadiene. 

4. A method for producing butadiene including 
the steps of forming a feed stock from petroleum 
distillate boiling within the range of 180° to 350 
F. and containing peroxides, admixing the feed 
stock with mercaptains and doctor solution to 
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form sufficient lead mercaptides to react with 
substantially all peroxide and reactive sulfur 
compounds present in the feed stock, Subsequent 
ly settling to form a heavy layer including in 
Soluble reaction products and a light layer, 
Washing the light layer with Water, distilling the 
washed light layer to form a bottoms fraction 
and a non-corrosive, sour distillate fraction ap 
proximately equal in Wolume to the feed stock, 
Said distillate fraction being free of Organic 
peroxides and Sulfur compounds reactive to mer 
cury, cracking the distillate fraction at a tem 
perature of the order of 1300° F. to form buta 
diene and recovering a butadiene fraction. 

5. A method in accordance with claim 4 in i5 

6 
which the mercaptains are added to the feed 
stock in the form of a sour distillate having a 
boiling range above that of the feed stock, 
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