
EP 0 290 624 B1 Description The present Invention relates to lightening a
petroleum hydrocarbon oil by purifying the same by a thermal treatment
operation to produce materials useful in the fields of, for example, fuels.
More specifically, it relates 5   to an improved method for obtaining light
fractions useful for fuels and the like from a petroleum hydrocarbon oil by
a thermal treatment in which the petroleum hydrocarbon oil is fractionated
into useful fractions by a dis- tillation operation. Heretofore, thermal
cracking methods, catalytic cracking methods and hydrogenating cracking
methods have been used as methods for lightening petroleum hydrocarbon oils
to produce materials useful in the fields 10  of, for example, fuels and
the like. In these methods, although hydrocarbon oils can be cracked at a
high tem- perature bya thermal treatmentto produce useful lightfractions,
polymerization reactions occur, simultaneously with the thermal cracking
reaction, and polymerized heavy hydrocarbon compounds having a high
molecular weight are obtained as by-products. Various proposals have been
made for obtaining useful light fractions at a high yield by adding various
additives to improve the yield of the light fractions in the
above-mentioned 15 methods, namely as follows: (i) Methods involving
adding, as a thermal cracking radical stabilizer, for example, a metal salt
of dialkyl- dithiocarbamic acids, diaryl-dithiocarbamic acids, etc., or
organic phosphate esters, benzothiazoles, etc., to petroleum heavy oils
(see, for example, JP-A57-90093); and (ii) Methods Involving adding
quinoline, tetrahydroquinoline, or a mixture thereof (see, for example,
JP-A- 20     57-21487). Nevertheless, a method for improving the yield of
light material from a petroleum hydrocarbon oil only by a simple
distillation operation has not been proposed until now. Accordingly, the
present invention seaks to obviate the above-mentioned problems in the
prior art and to provide a method for obtaining light fractions useful in
the fields of, for example, fuels and the like, by an ordinary 25
distillation operation not only from heavy residual oils but also from
crude oils, without depending upon special catalytic and thermal cracking
processes. In accordance with the present invention, there is provided a
method for lightening a petroleum hydrocarbon oil comprising the steps of:
adding 1 part by weight or less, preferably 0.001 to 0.1 part by weight,
more pref- erably 0.005 to 0.05 part by weight, of an organic compound
having an active mercapto group therein to 100 30 parts by weight of a
petroleum hydrocarbon oil; and carrying out a distillation operation by a
thermal treatment. The organic compounds having an active mercapto group
therein usable in the present invention are pref- erably those which are
liquid at normal temperatures. Examples of such compounds are alkyl
mercaptans such as octyl mercaptan, dodecyl mercaptan, dimercaptopropane,
and dimercaptobutane; polyalkylene ether polythiols such as
diethyleneglycol dimercaptan and triethylene glycol dimercaptan; esters of
thiocarboxylic 35  acid with monohydric-to polyhydric-alcohols, such as
isooctyl thioglycolate, 2-ethylhexyl mercapto propionate, ethyleneglycol
dimercaptopropionate, butanediol dimercaptoacetate, trimethylolpropane
tris-mercaptoacetate, pentaerythritol tetrakis-3-mercaptoacetate and
pentaerythritol tetrakis-3-mercaptopropionate. The petroleum hydrocarbon
oils capable of being lightened according to the present method are not
speci- fically limited. For example, various crude oils such as naphthenic
crude oils, paraffinic crude oils, and mixtures 40 thereof, as well as the
topping residual oils and the vacuum distillation residual oils thereof,
can be lightened. Especially, the present method is preferably applied to
petroleum hydrocarbon oils such as crude oils having a low thermal history.
There are no specific limitations to distillation methods for lightening
petroleum hydrocarbon oils according to the present Invention and any
conventional distillation methods can be used when carrying out the present
45 invention. Briefly, the preferable operation conditions are those used
by the conventional topping methods of crude oils except that an organic
compound having an active mercapto group is added to the petroleum hyd- 



rocarbon oil suitably at a preheating step before the distillation
operation, to thouroughly mix the additive with the petroleum hydrocarbon
oil. In the practice of the present invention, the yield of light fractions
useful in the fields of, for example, fuels 50 and the like, can be
increased in conventional distillation methods manely by adding the
above-mentioned type of organic compounds having an active mercapto group
therein to the petroleum hydrocarbon oils, without mak- ing the thermal
treatment conditions particularly severe. The organic compounds having an
active mercapto group therein to be used in the present invention very
readily reactwith unsaturated bonds and cause an addition reaction to
double bonds atan ordinary temperature 55 or upon slight heating, to
saturate the same. Accordingly, when the organic compound having an active
mer- capto group therein is added, various condensation polymerization
reactions caused by radicals generated dur- ing the thermal treatment of
petroleum hydrocarbon oils are suppressed and the propagation or growth of
unsaturated compounds to the giant molecules is prevented. 2    EP 0 290
624 B1 Example The present invention will now be explained in detail with
reference to, but is by no means limited to, the following Examples. 5
Example 1 (Distillation of Oman crude oil) Fractionating tests of the crude
oil were carried out by using a distillation apparatus according to ASTM-
D2892. The fractionating test results are shown in Table 1. Experiment No.
1 is a comparative test in which an 10  organic compound having an active
mercapto group therein was not added to the crude oil. In Experiment Nos. 2
and 3, 0.01 part by weight and 0.10 part by weight of pentaerythritol
tetrakis-3-mercaptopropionate were added, as the organic compound having an
active mercapto group, to the crude oil, respectively. The crude oil used
in the tests was Middle-East mixed crude oil mainly containing Oman crude
oil. 15 Table 1 Experiment No.                    1*           2          3
20 Yield of  360[err]C-fraction               53.2        55.4       55.8
(wt%) 25           * Comparative Experiment As is dear from the results
shown in Table 1, the economical value of Experiment Nos. 2 and 3 according
to the present invention is high when compared to the comparative
experiment i.e. Experiment No. 1, because 30  the difference of 2 to 3% by
weight in the yields of the light fractions is large, from the viewpoint of
a large scale distillation treatment of crude oil. Example 2 (Distillation
of Topping Residual Oil 35      Fractionating tests of topping residual oil
were carried out by using a distillation apparatus according to ASTM-D
1160. The fractionating test results are shown in Table 2. Experiment No. 1
was a Comparative test, in which an organic compound having an active
mercapto group was not used. In Experiment Nos. 2 and 3, the fractionating
tests were carried out by adding trimethylolpropane
tris-3-mercaptopropionate in an amount of 0.010 part by weight and 0.025
parts by weight, respectively, to 100 parts by weight of the topping
residual 4o  oil. The topping residual oil used was 360[err]C-fraction of
topping residual oil of Middle-East mixed crude oil mainly 



containing Khafji crude oil. Table 2 45 Experiment No.                   1*
2          3 360[err]C  - 530[err]C  (Vol%)                40.5       42.5
41.8 * Comparative Example 55      As is clear from the results shown in
Table 2, an increase in yield of the vacuum light oil of 1 to 2% by volume
was obtained in the case of Experiment Nos. 2 and 3, when compared to the
Comparative Example (i.e.  Experiment No. 1). This increase in the yield is
useful for holding the necessary raw materials of the sub- sequent cracking
process. 3    EP 0 290 624 B1 Example 3 (Distillation of Iranian Heavy
Crude Oil) The fractionating tests were carried out in the same manner as
in Example 1, except that a crude oil mainly containing Iranian heavy crude
oil was used in lieu of the crude oil mainly containing Oman crude oil. 5
The results obtained are shown in Table 3. Table 3 10 Experiment No.
1*           2 Amount of additive  added    None                0.015 15
(wt. part per   100 parts of crude oil) Yield of 350[err]C-fraction
56.8       62.5 (Vol%) * Comparative Example As shown in Tables 1 to 3, the
yields of the light fractions were increased, when compared to each Com-
parative Example, by adding an organic compound having an active mercapto
group to the petroleum hydrocar- 25  bon oils according to the present
invention, followed by carrying out a conventional distillation operation.
Claims 30      1. A method for lightening a petroleum hydrocarbon oil by
distillation, characterised by distilling the pet- roleum hydrocarbon oil
In the presence of an organic compound having a mercapto group therein,
added in an amount of 1 part by weight or less per 100 parts by weight of
the petroleum hydrocarbon oil. 2. A method as claimed in claim 1, wherein
the petroleum hydrocarbon oil is a crude oil or topping residual oil. 35
3. A method as claimed in claim 1 or 2, wherein the addition amount of the
organic compound having an active mercapto group therein is 0.001 to 1 part
by weight, based on 100 parts by weight of the petroleum hyd- rocarbon oil.
4. A method as claimed in any of claims 1 to 3, wherein the organic
compound having an active mercapto group therein is pentaerythritol
tetrakis-3-mercaptopropionate, trimethylolpropane
tris-3-mercaptopropionate, 40  pentaerythritol tetrakis-mercaptoacetate, or
trimethylolpropane tris-mercaptoacetate. Patentansprilche 45      1.
Verfahren zur Gewinnung leichter Komponente aus einem
Petroleum-Kohlenwasserstoffil durch Destill- ation dadurch gekennzeichnet,
daB das Petroleum-Hohlenwasserstoff1l in Gegenwart einer organischen Ver- 



bindung destilliert wird, die eine Mercapto-Gruppe aufweist und in einer
Menge von einem Gewischsteil oder weniger pro 100 Gewichststeile des
Petroleum-HohlenwasserstofFals zugesetzt wird. 2. Verfahren nach Anspruch
1, bei dem das Petroleum-Kohlenwasserstoffol ein Roh8l oderein Restol einer
so  leichten Destillation ist. 3. Verfahren nach Anspruch 1 oder 2, bei dem
die Zugabemenge der organischen Verbindung, die eine aktive Mercapto-Gruppe
enthAlt, 0,001 bis I Gewichtsteile auf der Basis von 100 Gewichtsteilen des
Petro- leum-Kohlenwasserstoffols betrigt. 4. Verfahren nach einem der
Ansprfche I bis 3, bei dem die organische Verbindung, die eine aktive Mer-
us  capto-Gnuppe enthilt, Pentaerythritoltetrakis-3-mercaptopropionat,
Trimethylolpropantris-3-mercaptoproprio- nat,
Pentaerythritoltetrakis-mecaptoacetat oder
Trimethylolpropantris-mercaptoacetat ist.    EP 0 290 624 B1 3
11111 1111111111 11111 11 * C   L  N   S* Example 3 (Distillation of
Iranian Heavy Crude Oil) The fractionating tests were carried out in the
same manner as in Example 1, except that a crude oil mainly containing
Iranian heavy crude oil was used In lieu of the crude oil mainly containing
Oman crude oil. s      The results obtained are shown In Table 3. Table 3
10 Experiment No.                   1*           2 Amount of additive
added    None                0.015 15               (wt. part per   100
parts of crude  oil) Yield of 350C-fraction              56.8       62.5
(Vo 1%) * Comparative Example As shown in Tables 1 to 3, the yields of the
light fractions were increased, when compared to each Com- parative
Example, by adding an organic compound having an active mercapto group to
the petroleum hydrocar- 25 bon oils according to the present invention,
followed by carrying out a conventional distillation operation. Claims 30
1. A method for lightening a petroleum hydrocarbon oil by distillation,
characterised by distilling the pet- roleum hydrocarbon oil In the presence
of an organic compound having a mercapto group therein, added in an amount
of 1 part by weight or less per 100 parts by weight of the petroleum
hydrocarbon oil. 2. A method as claimed in claim 1, wherein the petroleum
hydrocarbon oil is a crude oil or topping residual oil. 35      3. A method
as claimed In claim 1 or 2, wherein the addition amount of the organic
compound having an active mercapto group therein Is 0.001 to I part by
weight, based on 100 parts by weight of the petroleum hyd- rocarbon oii. 4.
A method as claimed in any of claims I to 3, wherein the organic compound
having an active mercapto group therein is pentaerythritol
tetrakis-3-mercaptoproplonate, trimethylolpropane
tris-3-mercaptopropionate, 40  pentaerythrtol tetrakis-mercaptoacetate, or
trimethylolpropane tris-mercaptoacetate. Patentanapriche 45      1.
Verfahren zurGewinnung leichter Komponente aus einem
Petroleum-Kohlenwasserstoff8l durch Destill- ation dadurch gekennzeichnet,
daB das Petroleum-Hohlenwasserstoffl in Gegenwart sinerorganischen Ver- 



bindung destilliert wird, die sine Mercapto-Gruppe aufwebt und in einer
Menge von einem Gewlschsteil oder weniger pro 100 Gewichstsbtole des
Petroleum-Hohlenwasserstoffls zugesetzt wird. 2. Verfahren nach Anspruch 1,
bei dem das Petroleum-Kohlenwasserstoffl sin Roh8l oderein Restol einer so
leichten Destillatbon ist. 3. Verfahren nach Anspruch I oder 2, be! dem die
Zugabemenge der organischen Verbindung, die sine aktive Mercapto-Gruppe
enthalt, 0,001 bib I Gewichtstsile auf der Basis von 100 Gewichtstsilen des
Petro- leum-Kohlenwasserstofrols betragt. 4. Verfahren nach einem der
AnsprOche I bis 3, bel dem die organische Verbindung, die sine aktive Mer-
5s  capto-Gruppe enthilt, Pentaerythritoltetrakis-3-mercaptopropionat,
Trimethylolpropantrls-3-mercaptoproprio- nat,
Pentaerythritoltetrakis-mecaptoacetat odor
Trimethylolpropantrb-mercaptoacetat lst. 4    *
~~~~~~~EP 0 O 29  24 B1Siiilliil1itlll l1i 0200 624 BI     j ~~
~~111111  HE111111 Il~iI;II INI *C   L  M   S* Revondicatlons 1. Proced6
d'enrichissement par distillation d'une hula d'hydrocarbures p6troliers,
caracteris6 en ca qu'on distfle l'hule d'hydrocarbures p6trodiers en
presenced'un compos6 organique comportantun group. mercapto, 5 ajout6 A
raison de I parlis on poids ou moins pour 100 parties en polds de l'hule
d'hydrocarbures p6troliers. 2. Proc6d6 tel qua revendiqu6 dans la
revendloation 1, dans laqusl l'huile d'hydrocarbures p6troliers est un
p6trole brut ou une hulls r6sadudlle d'6tftage. 3. Procid6 tel quo
revendiqu6 dans la revendication I ou 2, dans lequel la proportion de
compos6 orga- nique comportant un groups mercapto actif, ajout6 va de 0,001
A I partie en polds, par rapport A 100 parties 10 en polds de l'hulle
d'hydrocarbures p6troliers. 4. Proc6d6 tbl quo revendlqu6 dans l'une
quelconque des revendications I A 3, dans lequol ls compos6 organique
comportant un groupa mercapto actff eat Is t6trakls-3-mercaptoproplonatb de
pentaerythritol, le isM- 3-mercaptopropionate de trim6thylolpropans, le
tetrakls-mercaptoacetatb de penta6rythritol ou le tris-mercap- toac6tate de
trim6thylolpropane. 15 20 25 30 35 40 45 50 55 5    


