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Description
Field of the invention:

[0001] The present invention, generally relates to an improved additive composition for scavenging hydrogen sulfide
in hydrocarbons or hydrocarbon streams by removing or reducing levels of hydrogen sulphide therein.

[0002] Particularly, it relates to additive composition and method for scavenging hydrogen sulphide from hydrocarbon
streams including crude oil, fuel oil, sour gas, and asphalts and refined products contained in storage tanks, vessels,
pipeline

[0003] More particularly, it relates to additive composition and method for scavenging hydrogen sulphide from hydro-
carbon streams including crude oil, fuel oil, sour gas, and asphalts and refined products contained in storage tanks,
vessels, pipelines, wherein the additive is non-nitrogen and non-halide scavenging additive.

Background of the invention:

[0004] The toxicity of hydrogen sulfide in hydrocarbons or hydrocarbon streams is well known in the industry and
considerable expense and efforts are extended annually to reduce its content to a safe, level. Many regulations require
pipeline gas to contain no more than 4 ppm hydrogen sulfide.

[0005] In large production facilities, it is generally more economical to install a regenerate system for treating hydrogen
sulphide streams. These systems typically employ a compound used in an absorption tower to contract the produced
fluids and selectively absorb the hydrogen sulfide and possibly other toxic materials such as carbon dioxide and mer-
captans The absorption compound is then regenerated and reused in the system. Typical hydrogen sulfide. absorption
materials include alkanolamines, hindered amines, and the like, i.e. nitrogen containing compounds. However, such
approach is not economically feasible for development stage of a field or in small producing fields.

[0006] For development stage of a field or in small producing fields where regenerative systems are not economical,
it is necessary to treat the sour hydrocarbon production with non-regenerative scavengers.

[0007] The US patent no. 1,991,765 [US’765] disclosed use of reaction of aldehyde and hydrosulfide in aqueous
solution having pH between 2 to 12. Thereafter, use of aldehydes to remove or scavenge hydrogen sulfide was reported
in many patents. Mainly aldehydes including formaldehyde, or glyoxal, or formaldehyde in combination with other alde-
hydes, or glyoxal in combination with other aldehydes have been used as hydrogen sulfide scavengers/removing agents.
In the formaldehyde type reaction, the reaction produces a chemical complex known as formthionals (e.g., trithiane).
[0008] The non-regenerative scavengers for small plant hydrogen sulfide removalfall into four groups: aldehyde based,
metallic oxide based, caustic based, and other processes. In the removal of hydrogen sulfide by non-regenerative
scavengers, the scavenger reacts with the hydrogen sulfide to form a nontoxic compound or a compound which can be
removed from the hydrocarbon.

[0009] The US patent 4,680,127 [US’127] reported use of glyoxal or glyoxal in combination with other aldehydes in
small amounts, which resulted in scavenging of hydrogen sulfide by forming water soluble products. However, the main
problem of this method is that the resulted water soluble products were stable only in alkaline pH of about 9, and
decomposed in acidic pH of about 4.5 to 5.5.

[0010] The solution to above problem of US’127 was provided by US patent No. 5,085,842 [US’842] which reported
use of glyoxal, but in very high amounts at least of 15% by weight, preferably of 25 to 45% by weight to form water
insoluble products. The main problem of this solution is that glyoxal has to be employed in very high amounts, which
also makes the process highly uneconomical. Additional problem of this method is that it results in water insoluble
products, which are prone to get deposited in the vessels and cause fouling meaning thereby additional anti-fouling
additive will be required. Accordingly, as per inventor of present invention, this method is neither economical nor indus-
trially feasible and convenient.

[0011] The US patent 6,666,975 [US’975] also reported use of glyoxal, but with aim to provide a method to reduce
emission of hydrogen sulfide odor wherein products formed are water soluble and non-volatile. The US’975 does not
aim to overcome problem of fouling in treatment of hydrocarbons which may be caused due to water insoluble products
formed by use of glyoxal in higher amounts as reported in US’842, but only aims to avoid handling problems of glyoxal
without any disclosure or teaching that how one can achieve hydrogen sulfide scavenging without facing a) problem of
fouling which may be caused by employing method of US’842 and b) problem of decomposition of products which may
be water soluble products but decompose in acidic pH which may be caused by employing method of US’127. Even the
US’975 does not discuss US’842 and US’127.

[0012] US Publication no. US 2004/0096382 A1 discloses a process for reducing level of hydrogen sulphide in a liquid
or gas by treating the liquid or gas with an H,S scavenger product derivable by reaction of a carbonyl group-containing
compound with an alcohol, thiol, aside, thioamide, urea or thiourea, and the carbonyl group-containing compound is
preferably formaldehyde.
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[0013] PCT Publication no. WO 2010/128523 disposes a hydrogen sulfide scavenging additive for scavenging hydro-
gen sulfide in hydrocarbons by forming water soluble scavenged products which get separated from the hydrocarbon
at acidic pH without causing fouling and decomposition problems, and the additive consists of aldehyde, or aldehyde
and polyethylene glycol [PEG], and the aldehyde is glyoxylic acid.

Need of the Invention:

[0014] Accordingly, there is still a need of an additive composition and method which is suitable for scavenging sulfur
containing compounds including hydrogen sulfide, particularly hydrogen sulfide in the hydrocarbons or hydrocarbon
streams, and overcomes one or more of above-described problems of the prior art, and which at least comprises
substantially reduced amount of glyoxal, and is also required in substantially reduced amount to scavenge the sulfur
containing compounds, and also acts at a faster rate to scavenge the sulfur containing compounds, and neither comprises
’nitrogen containing compound’ nor ’an halide compound’.

Problem to be solved by the Invention:

[0015] Therefore, the presentinventionaims at providing a solution to one or more of above-described existing industrial
problems by providing the additive composition and method which is capable of scavenging sulfur containing compounds
including hydrogen sulfide, particularly hydrogen sulfide in the hydrocarbons or hydrocarbon streams without causing
any problem, wherein the additive composition comprises substantially reduced amount of glyoxal, and is also required
in substantially reduced amount to scavenge the sulfur containing compounds, and also acts at a faster rate to scavenge
the sulfur containing compounds, and neither comprises nitrogen containing compound’ nor ’an halide compound’.

Objects of the Invention:

[0016] Accordingly, the main object of present invention is to provide an additive composition for scavenging hydrogen
sulfide in hydrocarbons or hydrocarbon streams wherein said addictive composition is capable of scavenging or removing
hydrogen sulfide from the hydrocarbons or hydrocarbon stream, and wherein the additive composition comprises sub-
stantially reduced amount of glyoxal, and the composition is also required in substantially reduced amount to scavenge
the sulfur containing compounds, and the composition also acts at a faster rate to scavenge the sulfur containing
compounds, and the composition neither comprises ’nitrogen containing compound’ nor ’an halide compound’.

[0017] This is also an object of present invention to provide a method of using an additive composition for scavenging
hydrogen sulfide in hydrocarbons or hydrocarbon streams wherein the hydrocarbons or hydrocarbon stream is treated
with an additive composition which scavenges or removes hydrogen sulfide from the hydrocarbons or hydrocarbon
stream, and wherein the additive composition comprises substantially reduced amount of glyoxal, and the composition
is also required in substantially reduced amount to scavenge the sulfur containing compounds, and the composition also
acts at a faster rate to scavenge the sulfur containing compounds, and the composition neither comprises ’nitrogen
containing compound’ nor an halide compound’.

[0018] Thisis also an object of present invention to provide a method for scavenging hydrogen sulfide in hydrocarbons
or hydrocarbon streams by employing additive composition of present invention which comprises substantially reduced
amount of glyoxal, and is also used in substantially reduced amount to scavenge the sulfur containing compounds, and
also acts at a faster rate to scavenge the sulfur containing compounds, and neither comprises ’nitrogen containing
compound’ nor ’an halide compound’.

[0019] This is also an object of present invention to provide an additive composition and method its use for scavenging
hydrogen sulfide in hydrocarbons or hydrocarbon streams wherein additive composition comprises substantially reduced
amounts of glyoxal, and thereby, makes the composition and its use economical, industrially feasible and convenient.

[0020] This is also an object of present invention to provide additive composition and method for scavenging sulfur
containing compounds including hydrogen sulfide in the hydrocarbons or hydrocarbon streams including crude oil, fuel
oils, sour gas, and asphalts and refined products contained in storage tanks, vessels, pipelines.

[0021] Other objects and advantages of present invention will become more apparent from the following description
when read in conjunction with examples, which are not intended to limit scope of present invention.

Description and Preferred Embodiments of the Invention:

[0022] With aim to overcome above-described problems of prior art and to achieve above-described objects of the
invention, the inventor has found that when an hydrocarbon containing sulfur compounds including hydrogen sulfide is
treated with additive composition comprising glyoxal and a polymer compound selected from group comprising polymers
made from ethylene oxide, polymers made from propylene oxide, polymer made from butylene oxide, copolymer of
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polymers made from propylene oxide and ethylene oxide, and copolymer of polymers made frompropylene oxide and
butylene oxide, the hydrogen sulfide is scavenged or removed. However, the inventor has found that the capability of
glyoxal to scavenges hydrogen sulfide, surprisingly and unexpectedly, gets substantially enhanced to a greater extent
when polymer compound is polymer made from propylene oxide, and not when polymer compound is polymer made
from ethylene oxide, copolymer of polymers made from propylene oxide and ethylene oxide which confirms that the
polymer made from propylene oxide has surprising and unexpected synergistic effectto substantially enhance scavenging
capability of glyoxal, which otherwise, as found by the inventor, does has scavenging capability, but when used in
comparatively very higher amounts.

[0023] Accordingly,in mainembodiment, the presentinvention, relates to additive composition for scavenging hydrogen
sulfide in hydrocarbons or hydrocarbon streams, wherein said additive composition consists of glyoxal and polymer
compound which polymer compound is made from propylene oxide.

[0024] In accordance with the present invention, the additive composition comprising glyoxal and polymer made from
propylene oxide has been found to be capable of scavenging or removing hydrogen sulfide from the hydrocarbons or
hydrocarbon stream.

[0025] Accordingly, in another embodiment, the present invention, also relates to use of an additive composition for
scavenging hydrogen sulfide in hydrocarbons or hydrocarbon streams, wherein the additive composition is added to the
hydrocarbons or hydrocarbon streams for scavenging or removing hydrogen sulfide from the hydrocarbons or hydro-
carbon streams, and wherein the additive composition comprises glyoxal and a polymer compound which polymer
compound is made from propylene oxide.

[0026] In accordance with present invention, when additive composition comprising glyoxal and polymer made from
propylene oxide is employed in hydrocarbons or hydrocarbon streams comprising sulfur containing compounds, the
additive composition of present invention scavenges or removes sulfur containing compounds including hydrogen sulfide
from the hydrocarbons or hydrocarbon stream.

[0027] Accordingly, in another embodiment, the present invention, also relates to a method for scavenging sulfur
containing compounds including hydrogen sulfide from the hydrocarbons or hydrocarbon stream, wherein the hydrocar-
bons or hydrocarbon stream is treated with an additive composition which scavenger of removes sulfur containing
compounds including hydrogen sulfide from the hydrocarbons or hydrocarbon stream, and wherein said additive com-
position comprises glyoxal and polymer compound which is polymer made from propylene oxide.

[0028] In accordance with present invention, the ratio of glyoxal and polymer compound (the components of hydrogen
sulfide scavenging composition of present invention) are taken in an amount varying between 99 parts of glyoxal to 0.1
part of polymer compound and 0.1 part of glyoxal to 99 parts of polymer compound in the present additive composition,
its method of use and in a method for scavenging sulfur containing compounds in hydrocarbons or hydrocarbon streams.
[0029] The inventor has found that amount of polymer compound varying upto about 25% by weight, preferably upto
about 10% by weight, or upto about 5% by weight of the composition in scavenging composition of present invention is
sufficient to substantially enhance scavenging capability of glyoxal, and thereby, to substantially reduce required amount
of glyoxal in the composition.

[0030] Therefore, in accordance with one of the preferred embodiments of the present, the scavenging composition
comprises polymer compound varying upto about 25% by weight, preferably upto about 10% by weight, or upto about
5% by weight of the composition of the present invention, its method of use and in a method for scavenging sulfur
containing compounds in hydrocarbons or hydrocarbon streams.

[0031] The inventor has further found that (overall) amount of present additive composition comprising glyoxal and
polymer compound required to scavenge or remove sulfur containing compounds from the hydrocarbons or hydrocarbon
streams is substantially reduced when compared with additive consisting only of glyoxal, which confirms that required
(overall) amount of glyoxal to scavenge or remove sulfur containing compounds from the hydrocarbons or hydrocarbon
streams is substantially reduced.

[0032] Accordingly, in accordance with one of the preferred embodiments of present invention, in carrying out the
method of scavenging or method of use of present additive composition for scavenging the hydrogen sulfide in hydro-
carbon or hydrocarbon stream, the scavenging additive composition is added to the hydrocarbon or gas stream or
hydrocarbon stream in a concentration sufficient to substantially scavenge hydrogen sulfide therein. In accordance with
one of the preferred embodiments of the present invention, the scavenging additive composition is added in an amount
varying from about 1 to about 4000 ppm by weight of hydrocarbon or hydrocarbon stream in method of use of present
composition and in a method for scavenging sulfur containing compounds in hydrocarbons or hydrocarbon streams by
employing present composition.

[0033] The inventor has further found that when additive composition of present invention is employed, it scavenges
the sulfur containing compounds in hydrocarbons or hydrocarbon streams much faster than additive consisting of glyoxal.
It may be noted that when same amount of additive consisting of glyoxal and present additive composition comprising
glyoxal and polymer compound were used to scavenge sulfur containing compounds in hydrocarbon for two hours, the
percent efficiency to scavenge the sulfur containing compounds of present additive composition was found to be 60%
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as against only 16.6% for the additive consisting of glyoxal, which confirms that the composition of present invention
also acts at a faster rate to scavenge the sulfur containing compounds in hydrocarbons or hydrocarbon streams than
additive consisting of glyoxal.

[0034] Accordingly, in accordance with one of the preferred embodiments of present invention, there is provided
additive composition and a method its use for scavenging sulfur containing compounds including hydrogen sulfide from
the hydrocarbons or hydrocarbon stream, wherein the hydrocarbons or hydrocarbon stream is treated with an additive
composition which scavenges orremoves sulfur containing compounds including hydrogen sulfide from the hydrocarbons
or hydrocarbon stream, and wherein said additive composition comprises glyoxal and polymer compound which is
polymer made from propylene oxide, and wherein the additive composition acts at a faster rate to scavenge the sulfur
containing compounds in hydrocarbons or hydrocarbon streams, and thereby makes the process economical, industrially
feasible and convenient.

[0035] From the foregoing description and following supported examples, a reference to which is drawn here, it may
be noted that use of upto about 25% by weight, preferably upto about 10% by weight, or upto about 5% by weight of the
polymer compound in additive composition of present invention not only reduces requirement of (overall) amount of
glyoxal in the additive composition, but also reduces requirement of amount of present scavenging additive composition
[Re Example 1, Example 2, and corresponding Table I], and also scavenges sulfur containing compounds in hydrocarbons
at a faster rate [Re Example 11, Example 14, and corresponding Table IIl].

[0036] Accordingly, it is understood from the foregoing that presently provided additive composition and its method of
use and the method of scavenging the sulfur containing compounds in hydrocarbons or hydrocarbon streams overcomes
disadvantages and drawbacks of the prior art by providing additive composition comprising substantially reduced amount
of glyoxal, and at the same time being required in substantially reduced amount to scavenge the sulfur containing
compounds, and also being capable of acting at a faster rate to scavenge the sulfur containing compounds.

[0037] It may also be noted that the additive composition of present invention neither comprises ’nitrogen containing
compound’ nor ’an halide compound’, and in method of its use and in a method for scavenging sulfur containing com-
pounds in hydrocarbons or hydrocarbon streams by employing present composition.

[0038] As described above, the main problem of using glyoxal in higher amounts is that it makes the process highly
uneconomical, industrially infeasible and inconvenient. Additionally, use of higher amounts of glyoxal results in water
insoluble products, which are prone to get deposited in the vessels, and thereby, cause fouling. Therefore, as the required
amount of glyoxal is substantially reduced in additive composition of present invention, the problems associated with
higher amount of glyoxal get overcome.

[0039] In accordance with one of the preferred embodiments of present invention, said polymer made from propylene
oxide is polypropylene glycol - 400 [PPG400]. In accordance with present invention said polypropylene glycol - 400 has
100% active dosage and 400 dalton molecular weight.

[0040] In accordance with one of the embodiments of the present invention, the polypropylene glycol (PPG) having
molecular weight varying from about 200 to about 800 daltons, preferably from about 200 to about 600 may be employed
in the additive composition of present invention or in method of its use or in a method for scavenging sulfur containing
compounds in hydrocarbons or hydrocarbon streams by employing present composition.

[0041] In accordance with one of the preferred embodiments of present invention, the scavenging additive composition
of present invention may be injected in the flow lines in case of development stage of a field or in small producing fields,
or the gas containing hydrogen sulfide may be passed through an absorption tower wherein scavenging composition of
present invention has been injected in case of large production facilities.

[0042] The scavenging additive composition and method of present invention may be used in scavenging hydrogen
sulphide from hydrocarbons or hydrocarbon streams including crude oil, fuel oil, sour gas, and asphalts and refined
products contained in storage tanks, vessels, pipelines.

[0043] Inaccordance withone ofthe embodiments ofthe presentinvention, the method of using the additive composition
of present invention is carried out as described in the following examples a reference to which is drawn herein for the
purpose of describing and claiming the method of using additive composition of the present invention for scavenging
hydrogen sulfide in hydrocarbons or hydrocarbon streams.

[0044] In accordance with present invention, it has been found that composition comprising glyoxal and copolymer of
polymers made from propylene oxide and ethylene oxide do have hydrogen sulfide scavenging capability, but substantially
very low efficiency when compared with composition comprising glyoxal and polymer made from propylene oxide.
[0045] In accordance with present invention, the scavenging additive composition comprising glyoxal and polymer
made from propylene oxide has beenfound to be capable of scavenging hydrogen sulfide in hydrocarbons or hydrocarbon
streams without causing any problem. Further, in the composition of presentinvention, the glyoxal is used in comparatively
very low amounts, and hence, the present composition and process employing present composition becomes highly
economical, industrially feasible and convenient.

[0046] In accordance with one of the embodiments of the present invention, the additive composition may be used to
scavenge the sulfur containing compounds including hydrogen sulfide from the crude oil when it is passing through the
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desalter or is being treated with wash water in the crude oil processing system.

[0047] The present invention is now described with the help of following examples, which are not intended to limit
scope of present invention, but have been incorporated to illustrate advantages of present invention and best mode to
perform it. The following examples also demonstrate surprising effectiveness of scavenging additive composition of
present invention.

[0048] In the following examples polypropylene glycol - 400 [PPG400] (a polymer made from propylene oxide) having
100% active dosage and 400 dalton molecular weight was used as one of the polymer compounds of present invention.
However, it may be noted that a person skilled in the art may use PPG having molecular weight varying from about 200
to about 800 daltons.

[0049] In following examples:

‘glyoxal 30%’ means 70% is water or a diluent,

the ’33.3% Active’ means 31.6% activity of glyoxal and 1.7% of PPG400 [example 2],

PEG 200 and PEG 400 are polymer made from ethylene oxide and are known as polyethylene glycol having molecular
weight 200 dalton and 400 dalton respectively,

PPG 4000 is polypropylene glycol having molecular weight 4000 dalton and is a polymer made from propylene oxide,
Pluronic L61 is co-polymer made from propylene oxide and ethylene oxide having molecular weight of 2000 dalton
as available from BASF,

Pluronic L81 is co-polymer made from propylene oxide and ethylene oxide having molecular weight of 2750 dalton
as available from BASF, and

LAE is lauryl alcohol ethoxylated having 9 moles of ethylene oxide.

Examples:-
Example 1:

[0050] The H,S was purged in 100 ml of kerosene till concentration of H,S vapor reaches to 1500 %Vol in blank
sample [Blank - I]. To the resulted solution 4300 ppm of glyoxal 30% resulting in effective dosage of 1290 ppm of glyoxal
was added, and the solution was shaken well and kept at the temperature of 60°C. The concentration of H,S was
measured by Gas Detector Tube after 20 hrsin vapour phase which was found to be 25 %vol confirming 98.33% efficiency
of glyoxal to scavenge hydrogen sulfide.

Example 2:

[0051] To the blank sample of Example 1 [Blank - 1], the 2500 ppm of additive composition of present invention
comprising 95% of glyoxal and 5% of PPG400 having effective dosage of 790 ppm of glyoxal and 42 ppm of PPG400
was added and treated in same manner as in Example 1. The concentration of H,S was measured as in Example 1
after 20 hrs in vapour phase which was found to be 25 %Vol confirming 98.33% efficiency of additive composition to
scavenge hydrogen sulfide.

[0052] The results of Examples 1 and 2 are presented in Table - |.

Table - |
Additive / Additive Active Dosage Active Dosage H,S Vapor (% Efficiency
Composition (%) (ppm) (ppm) Vol) (%)
Blank-I Blank Sample - - - 1500 -
Ex. 1 Glyoxal 30% 30 4300 1290 25 98.33
Ex. 2 Glyoxal/PPG400 (95/05) 33.3 2500 832 25 98.33

[0053] It may be noted that in blank sample used for Example 1 and Example 2, the concentration of H,S vapor was
increased to 1500 %Vol. To scavenge hydrogen sulfide in the blank sample till concentration of H,S in vapour phase
reduces to 25 %Vol, the inventor had to continue to add the glyoxal [Example 1] and the additive composition of glyoxal
and PPG400 [Example 2] to achieve about 98% efficiency.

[0054] It was found that in Example 1 only after addition of 4300 ppm of glyoxal 30% having active dosage of 1290
ppm, the 98.33% efficiency could be achieved.

[0055] On the contrary, when present composition comprising 95% of glyoxal and just 5% of PPG400 was used as
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scavenging composition, surprisingly and unexpectedly, the 98.33% efficiency was achieved just by using only 790 ppm
active dosage of glyoxal (from 2500 ppm of the present composition) as against 1290 ppm of glyoxal without PPG400.
[0056] Therefore, the above experimental data in Table - | confirms that PPG400 has a surprising and unexpected
synergistic effect on the H,S scavenging efficiency of glyoxal, which is substantially increased, and thereby, results in
substantial reduction in required amount of glyoxal 30% from 1290 ppm to 790 ppm, which means saving of about
38.75% of glyoxal, and hence, the method employing present composition becomes more economical, industrially.fea-
sible and convenient.

Example 3:

[0057] The H,S was purged in 100 ml of kerosene till concentration of H,S vapor reaches to 150 %Vol in blank sample
[Blank - I1]. To the resulted solution 75 ppm of glyoxal 30% resulting in effective dosage of 22.5 ppm of glyoxal was
added, and the solution was shaken well and kept at the room temperature. The concentration of H,S was measured,
as in Example 1 after 20 hrs in vapour phase which was found to be 75 %vol confirming 50% efficiency of glyoxal to
scavenge hydrogen sulfide.

Example 4:

[0058] To the blank sample of Example 3 [Blank - |I], the 75 ppm of additive composition of Example 2 having effective
dosage of 23.75 ppm of glyoxal and 1.25 ppm of PPG400 was added and treated in same manner as in Example 1. The
concentration of H,S was measured as in Example 1 after 20 hrs in vapour phase which was found to be 40 %Vol
confirming 73.3% efficiency of additive composition to scavenge hydrogen sulfide.

Example 5:

[0059] To the blank sample of Example 3 [Blank - II], 100 ppm of glyoxal 30% resulting in effective dosage of 30 ppm
of glyoxal was added and treated in same manner as in Example 1. The concentration of H,S was measured as in
Example 1 after 20 hrs in vapour phase which was found to be 60 %vol confirming 60% efficiency of glyoxal to scavenge
hydrogen sulfide.

Example 6:

[0060] To the blank sample of Example 3, the 90 ppm of additive composition of Example 2 having effective dosage
of28.5 ppm of glyoxal and 1.5 ppm of PPG400 was added and treated in same manner as in Example 1. The concentration
of H,S was again measured as in Example 1 after 20 hrs in vapour phase which was found to be 25 %Vol confirming
83.3% efficiency of additive composition to scavenge hydrogen sulfide.

Example 7:

[0061] To the blank sample of Example 3, 135 ppm of glyoxal 30% resulting in effective dosage of 40 ppm of glyoxal
was added and treated in same manner as in Example 1. The concentration of H,S was measured as in Example 1
after 20 hrs in vapour phase which was found to be 50 %vol confirming 66.6 % efficiency of glyoxal to scavenge hydrogen
sulfide.

Example 8:

[0062] To the blank sample of Example 3, the 120 ppm of additive composition of Example 2 having effective dosage
of 38 ppm of glyoxal and 2 ppm of PPG400 was added and treated in same manner as in Example 1. The concentration
of H,S was again measured as in Example 1 after 20 hrs in vapour phase which was found to be just 10 %Vol confirming
93.3% efficiency of additive composition to scavenge hydrogen sulfide.

Example 9:

[0063] To the blank sample of Example 3, 165 ppm of glyoxal 30% resulting in effective dosage of 50 ppm of glyoxal
was added and treated in same manner as in Example 1. The concentration of H,S was measured as in Example 1
after 20 hrs in vapour phase which was found to be 40 %vol confirming 73.3 % efficiency of glyoxal to scavenge hydrogen
sulfide.
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Example 10:

[0064] To the blank sample of Example 3, the 150 ppm of additive composition of Example 2 having effective dosage
of47.5 ppmofglyoxaland 2.5 ppm of PPG400 was added and treated in same manner as in Example 1. The concentration
of H,S was again measured as in Example 1 after 20 hrs in vapour phase which was found to be just 5 %Vol confirming
96.6% efficiency of additive composition to scavenge hydrogen sulfide.

[0065] The results of Examples 3 to 10 are presented in Table - Il.

Table - I
Additive / Additive Active Dosage Active Dosage H,S Vapor (% Efficiency

Composition (%) (ppm) (ppm) Vol) (%)
Blank-II Blank Sample - - - 150 -
Ex. 3 Glyoxal 30% 30 75 225 75 50
Ex. 4 Glyoxal/PPG400 (95/05) 333 75 25 40 733
Ex. 5 Glyoxal 30% 30 100 30 60 60
Ex. 6 Glyoxal/PPG40U (95/05) 333 90 30 25 83.3
Ex. 7 Glyoxal 30% 30 135 40 50 66.6
Ex. 8 Glyoxal/PPG400 (95/05) 333 120 40 10 93.3
Ex. 9 Glyoxal 30% 30 165 50 40 733
Ex. 10 G lyoxal/PPG400 (95/05) 333 150 50 5 96.6

[0066] The synergistic effect of PPG400 on the H,S scavenging efficiency of glyoxal is also clearly and sufficiently
evident from the experimental data of Examples 3 to 10 carried out at room temperature.

[0067] It can be seen from Table - Il that when present scavenging composition comprising 5% of PPG400 and 95%
of glyoxal is used, then scavenging efficiency of 73.3% could be achieved just by about 25 ppm active dosage of the
present additive composition [Example 4] as against 50 ppm active dosage of glyoxal [Example 9].

[0068] It is also observed that 30 ppm of active dosage of present composition, surprisingly and unexpectedly, gave
substantially high scavenging efficiency of 83.3% [Example 6] against only 60% efficiency of glyoxal [Example 5].
[0069] It is also observed that 40 ppm of active dosage of present composition, surprisingly and unexpectedly, gave
substantially high scavenging efficiency of 93.3% [Example 8] against only 66.6% efficiency of glyoxal [Example 7].
[0070] It is also observed that 50 ppm of active dosage of present composition, surprisingly and unexpectedly, gave
substantially high scavenging efficiency of 96.6% [Example 10] against 73.3% efficiency of glyoxal [Example 9].
[0071] Theforegoing examples confirm that just by employing about 5% by weight of the polymer compound in additive
composition of present invention not only requirement of (overall) amount of glyoxal in the additive compositionisreduced,
but also the requirement of amount of present scavenging additive composition is reduced, and further the desired
efficiency could be achieved at a faster rate.

Examples 11 to 18:

[0072] Infollowing examples, efficiency of present additive composition (Example 14) has been compared with glyoxal
(Example 11), additive composition comprising glyoxal and PEG 200 taken in weight ratio of 90:10 (Example 12), additive
composition comprising glyoxal and PEG 400 taken in weightratio of 90:10 (Example 13), additive composition comprising
glyoxal and PPG 4000 taken in weight ratio of 90:10 (Example 15), additive composition comprising glyoxal and Pluronic
L81 taken in weight ratio of 90:10 (Example 16), additive composition comprising glyoxal and Pluronic L61 taken in
weight ratio of 90:10 (Example 17), additive composition comprising glyoxal and LAE taken in weight ratio of 90:10
(Example 18). For each example, a Blank - Il was created wherein H,S was purged into 100 ml of kerosene oil till
concentration of H,S vapor reaches to 150% vol. To the resulted solution given amount of additive was added resulting
in given effective dosage of the additive and the solution was shaken well for 1 min and kept at room temperature. The
concentration of H,S was measured, as in previous Examples 1, but after 2 hrs in vapour phase which value has been
given in Table Ill.
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Table lll
Additive / Additive Active Dosage Active Dosage H2S Vapor (% Efficiency
Composition (%) (ppm) (ppm) Vol) (%)
ﬁ:a”k Blank - - - 150 -
Ex. 11 | Glyoxal 30% 30 300 20 125 16.6
Ex. 12 | Glyoxal/PEG 200 (90/10) | 33.3 300 90+ 10 110 26.6
Ex. 13 | Glyoxal/PEG 400 (90/10) | 33.3 300 90+ 10 100 33.3
Ex. 14 | Glyoxal/PPG 400 (90/10) | 33.3 300 90+ 10 60 60
Ex.15 Glyoxal (30%) 30 300 90+ 10 100 333
PPG-4000 (3.33%) 3.33 300 '
Ex. 16 | Glyoxal (30%) 30 300 90+ 10 110 26.6
Pluronic L81 (3.33%) 3.33 300 '
Ex. 17 | Glyoxal (30%) 30 300 90+ 10 100 433
Pluronic L61 (3.33%) 3.33 300 '
Ex. 18 | LAE 90/10 (33.3%) 33.3 300 100 100 33.3

[0073] The synergistic effect of PPG400 on the H,S scavenging efficiency of glyoxal is also clearly and sufficiently
evident from the experimental data of Examples 11 to 18 carried out at room temperature. It can be seen from Table -
Il that when present scavenging composition comprising 10% of PPG400 and 90% of glyoxal is used, then scavenging
efficiency of 60% could be achieved just by 100 ppm active dosage of the present additive composition [Example 14].
[0074] It is also observed that 100 ppm of active dosage of 10% of PEG400 and 90% of glyoxal, gave substantially
low scavenging efficiency of 33.3% [Example 13].

[0075] It is also observed that 100 ppm of active dosage of 10% of PEG200 and 90% of glyoxal, gave substantially
low scavenging efficiency of 26.6% [Example 12].

[0076] It is also observed that 100 ppm of active dosage of 90% of glyoxal and 10% of PPG 4000, gave substantially
low scavenging efficiency of 33.3% [Example 15] against only 16 % efficiency with 30 % glyoxal alone [Example 11].
These experiments confirm that, surprisingly and unexpectedly, PPG having higher molecular weight of about 4000
daltons do have capability of enhancing the hydrogen sulfide scavenging efficiency of glyoxal, but it is substantially low
as compared to capability of PPG-400 to enhance hydrogen sulfide scavenging efficiency of glyoxal.

[0077] It is also observed that 100 ppm of active dosage of Pluronic L81 and Pluronic L61 (ethylene oxide propylene
oxide block co-polymer from BASF) as well as Lauryl alcohol 9 mole Ethoxylated gave substantially low scavenging
efficiencies of 26.6%, 33.3% and 33.3%, respectively [Example 16, Example 17 and Example 18].

[0078] The foregoing examples 11 to 18 also confirm that just by employing about 10% by weight of the polymer
compound in additive composition of present invention not only requirement of (overall) amount of glyoxal in the additive
composition is reduced, but also the requirement of amount of present scavenging additive composition is reduced, and
further the desired efficiency could be achieved at a faster rate.

Examples 19 to 22:

[0079] In following examples, efficiency of present additive composition (Example 20) has been compared with glyoxal
(Example 19), additive composition comprising glyoxaland PPG 4000 (Example 21), and additive composition comprising
glyoxal and Pluronic L61 (Example 22) when taken in the amount as given in Table IV. For each example, a Blank - IV
was created wherein H,S was purged into 100 ml of kerosene oil till concentration of H,S vapor reaches to 175% vol.
To the resulted solution given amount of additive was added resulting in given effective dosage of the additive and the
solution was shaken well for 1 min and kept at room temperature. The concentration of H,S was measured, as in previous
Examples 1, but after 1 hr in vapour phase which value has been given in Table IV.
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Table IV
Additive / Additive Active Dosage Active Dosage H2S Vapor (% Efficiency
Composition (%) (ppm) (ppm) Vol) (%)

Blank Blank IV -- -- - 175 --
v
Ex. 19 | Glyoxal 30% 30 600 180 125 28.5
Ex. 20 | Glyoxal/ PPG 400 (95/05) | 33.3 600 190+ 10 50 71.4
Ex. 21 | Glyoxal (30%) 30 600 180+ 20 100 42.9

PPG-4000 (3.33%) 3.33 600
Ex. 22 | Glyoxal (30%) 30 600 180+ 20 100 42.9

Pluronic L61 (3.33%) 3.33 600

[0080] The synergistic effect of PPG400 on the H,S scavenging efficiency of glyoxal is also clearly and sufficiently
evident from the experimental data of Examples 19 to 22 carried out at room temperature. It can be seen from Table -
IV that when present scavenging composition comprising 5% of PPG400 and 95% of glyoxal is used, then scavenging
efficiency of 71.4% could be achieved just by 200 ppm active dosage of the present additive composition [Example 20].
[0081] It is also observed that 200 ppm of active dosage of 10% of PPG4000 and 90% of glyoxal, gave substantially
low scavenging efficiency of 42.9% [Example 21] as against 28.5% efficiency of glyoxal [Example 19]. These experiments
confirm that, surprisingly and unexpectedly, PPG having higher molecular weight of about 4000 daltons do have capability
of enhancing the hydrogen sulfide scavenging efficiency of glyoxal, but it is substantially low as compared to capability
of PPG-400 to enhance hydrogen sulfide scavenging efficiency of glyoxal.

[0082] Itis also observed that 200 ppm of active dosage of 10% of Pluronic L61 and 90% of glyoxal, gave substantially
low scavenging efficiency of 42.9% [Example 22].

[0083] Therefore, the foregoing experiments confirm thatglyoxal is capable of scavenging H,S. However, when present
composition comprising glyoxal and about 5% to 10% of polymer made from propylene oxide (PPG400) is used, the
H,S scavenging efficiency of glyoxal is, surprisingly and unexpectedly, substantially increased confirming synergistic
effect of scavenging additive composition of present invention.

[0084] It canalso be observed from foregoing experiments that small amount of PPG400 in present composition results
in substantial reduction in required amount of glyoxal 30% to achieve desired efficiency, which means saving of substantial
amountofglyoxal, and hence, the method employing present composition becomes more economical, industrially feasible
and convenient.

[0085] From the foregoing examples it is also clearly evident that with present hydrogen sulfide scavenging additive
composition and method of scavenging hydrogen sulfide in hydrocarbons, one can now achieve hydrogen sulfide scav-
enging without facing a) problem of fouling, and hence without requiring additional anti-fouling additive, and b) problem
of decomposition of products in acidic pH, and hence, hydrogen sulfide is substantially scavenged in one attempt only.
[0086] Further, no elimination of hydrogen sulfide odor was observed in any of the above-described experiments which
confirm that hydrogen sulfide has been scavenged to maximum possible level and the concentration of hydrogen sulfide,
if any in the hydrocarbon is negligible.

Claims

1. An additive composition for scavenging hydrogen sulfide in hydrocarbons or hydrocarbon streams, wherein the
additive composition consists of glyoxal and a polymer compound, which polymer compound is made from propylene
oxide.

2. An additive composition as claimed in claim 1, wherein glyoxal and the polymer compound are taken in an amount
varying between 99 parts of glyoxal to 0.1 part of polymer compound and 0.1 part of glyoxal to 99 parts of polymer

compound.

3. An additive composition as claimed in claim 1 or 2, wherein the polymer compound varies up to about 25% by
weight, preferably up to about 10% by weight or up to about 5% by weight of the additive composition.
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An additive composition as claimed in any one of claims 1 to 3, wherein the propylene oxide is polypropylene glycol.

An additive composition as claimed in any one of claims 1 to 4, wherein the polypropylene glycol has a molecular
weight of about 200 to about 800 daltons.

An additive composition as claimed in any one of claims 1 to 5, wherein the additive composition does not comprise
a ’nitrogen containing compound’ nor ’an halide compound’.

Use of an additive composition for scavenging hydrogen sulfide in hydrocarbons or hydrocarbon streams, wherein
the additive composition is added to the hydrocarbons or hydrocarbon streams for scavenging or removing hydrogen
sulfide from the hydrocarbons or hydrocarbon streams, and wherein the additive composition comprises glyoxal
and a polymer compound, which polymer compound is made from propylene oxide.

Use of an additive composition as claimed in claim 7, wherein glyoxal and the polymer compound are taken in an
amount varying between 99 parts of glyoxal to 0.1 part of polymer compound and 0.1 part of glyoxal to 99 parts of
polymer compound.

Use of an additive composition as claimed in claim 7 or 8, wherein the polymer compound varies up to about 25%
by weight, preferably up to about 10% by weight or up to about 5% by weight of the additive composition.

Use of an additive composition as claimed in any one of claims 7 to 9, wherein the propylene oxide is polypropylene
glycol.

Use of an additive composition as claimed in any one of claims 7 to 10, wherein the polypropylene glycol has a
molecular weight of about 200 to about 800 daltons.

Use of an additive composition as claimed in any one of claims 7 to 11, wherein the hydrocarbon streams include
crude oil, fuel oil, sour gas, and asphalts and refined products contained in storage tanks, vessels, pipelines.

Use of an additive composition as claimed in any one of claims 7 to 12, wherein the additive composition does not
comprise a ’nitrogen containing compound’ nor ’an halide compound’.

A method for scavenging sulfur containing compounds including hydrogen sulfide from the hydrocarbons or hydro-
carbon stream, wherein the hydrocarbons or hydrocarbon stream is treated with an additive composition which
scavenges or removes sulfur containing compounds including hydrogen sulfide from the hydrocarbons or hydro-
carbon stream, and wherein the additive composition comprises glyoxal and a polymer compound, which polymer
compound is made from propylene oxide.

A method as claimed in claim 14, wherein glyoxal and the polymer compound are taken in an amount varying
between 99 parts of glyoxalto 0.1 parts of polymer compound and 0.1 part of glyoxal to 99 parts of polymer compound.

A method as claimed in claim 14 or 15, wherein the polymer compound varies up to about 25% by weight, preferably
up to about 10% by weight or up to about 5% by weight of the composition.

A method as claimed in any one of claims 14 to 16, wherein the propylene oxide is polypropylene glycol.

A method as claimed in any one of claims 14 to 17, wherein the polypropylene glycol has a molecular weight of
about 200 to about 800 daltons.

A method as claimed in any one of claims 14 to 18, wherein the hydrocarbon streams include crude oil, fuel oil, sour
gas, and asphalts and refined products contained in storage tanks, vessels, pipelines.

A method as claimed in any one of claims 14 to 19, wherein the additive composition does not comprise a ’nitrogen
containing compound’ nor ’an halide compound’.

A method as claimed in any one of claims 14 to 20, wherein the additive composition is added in an amount varying
from about 1 to about 4000 ppm by weight of hydrocarbon or hydrocarbon stream.
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A method as claimed in any one of claims 14 to 21, wherein the additive composition is injected in flow lines in case
of development stage of a field or in small producing fields.

A method as claimed in any one of claims 14 to 22, wherein gas containing hydrogen sulfide is passed through an
absorption tower wherein the additive composition has been injected in case of large production facilities.

A method as claimed in any one of claims 14 to 23, wherein the additive composition is added to crude oil when it
is passing through a desalter or is being treated with wash water in a crude oil processing system.

Patentanspriiche

1.

10.

11.

12.

13.

Additivzusammensetzung zum Abfangen von Schwefelwasserstoff in Kohlenwasserstoffen oder Kohlenwasserstoff-
strémen, wobei die Additivzusammensetzung aus Glyoxal und einer aus Propylenoxid hergestellten Polymerver-
bindung besteht.

Additivzusammensetzung nach Anspruch 1, wobei das Glyoxal und die Polymerverbindung in einer Menge zur
Anwendung kommen, die zwischen 99 Teilen Glyoxal zu 0,1 Teilen Polymerverbindung und 0,1 Teilen Glyoxal zu
99 Teilen Polymerverbindung variiert.

Additivzusammensetzung nach Anspruch 1 oder 2, wobei die Polymerverbindung um bis zu ca. 25 Gewichts-%,
vorzugsweise bis zu ca. 10 Gewichts-% oder bis zu ca. 5 Gewichts-% der Additivzusammensetzung variiert.

Additivzusammensetzung nach einem der Anspriiche 1 bis 3, wobei das Propylenoxid Polypropylenglykol ist.

Additivzusammensetzung nach einem der Anspriiche 1 bis 4, wobei das Polypropylenglykol eine Molekilmasse
von ca. 200 bis ca. 800 Dalton hat.

Additivzusammensetzung nach einem der Anspriiche 1 bis 5, wobei die Additivzusammensetzung keine "stickstoff-
haltige Verbindung" und keine "Halogenidverbindung" umfasst.

Anwendung einer Additivzusammensetzung zum Abfangen von Schwefelwasserstoff in Kohlenwasserstoffen oder
Kohlenwasserstoffstromen, wobei die Additivzusammensetzung den Kohlenwasserstoffen oder Kohlenwasserstoff-
stromen zum Abfangen oder Entfernen von Schwefelwasserstoff aus den Kohlenwasserstoffen oder Kohlenwas-
serstoffstromen beigegeben wird, und wobei die Additivzusammensetzung Glyoxal und eine aus Propylenoxid her-
gestellte Polymerverbindung umfasst.

Anwendung einer Additivzusammensetzung nach Anspruch 7, wobei das Glyoxal und die Polymerverbindung in
einer Menge zur Anwendung kommen, die zwischen 99 Teilen Glyoxal zu 0,1 Teilen Polymerverbindung und 0,1
Teilen Glyoxal zu 99 Teilen Polymerverbindung variiert.

Anwendung einer Additivzusammensetzung nach Anspruch 7 oder 8, wobei die Polymerverbindung um bis zu ca.
25 Gewichts-%, vorzugsweise bis zu ca. 10 Gewichts-% oder bis zu ca. 5 Gewichts-% der Additivzusammensetzung
variiert..

Anwendung einer Additivzusammensetzung nach einem der Anspriiche 7 bis 9, wobei das Propylenoxid Polypro-
pylenglykol ist.

Anwendung einer Additivzusammensetzung nach einem der Anspriiche 7 bis 10, wobei das Polypropylenglykol
eine Molekulmasse von ca. 200 bis ca. 800 Dalton hat.

Anwendung einer Additivzusammensetzung nach einem der Anspriiche 7 bis 11, wobei die Kohlenwasserstoffstrome
Rohdl, Heizél, schwefelwasserstoffhaltiges Erdgas und Asphalt sowie Raffinationsprodukte in Speichern, Gefalken

und Rohrleitungen umfassen.

Anwendung einer Additivzusammensetzung nach einem der Anspriiche 7 bis 12, wobei die Additivzusammenset-
zung keine "stickstoffhaltige Verbindung" und keine "Halogenidverbindung" umfasst.
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Verfahren zum Abfangen von Schwefel enthaltenden Verbindungen einschlieRlich von Schwefelwasserstoff aus
Kohlenwasserstoffen oder Kohlenwasserstoffstromen, wobei der Kohlenwasserstoff oder Kohlenwasserstoffstrom
mit einer Additivzusammensetzung behandelt wird, die Schwefel enthaltende Verbindungen einschlieRlich von
Schwefelwasserstoff aus den Kohlenwasserstoffen oder Kohlenwasserstoffstromen abfangt oder entfernt, und wobei
die Additivzusammensetzung Glyoxal und eine aus Propylenoxid hergestellte Polymerverbindung umfasst.

Verfahren nach Anspruch 14, wobei das Glyoxal und die Polymerverbindung in einer Menge zur Anwendung kom-
men, die zwischen 99 Teilen Glyoxal zu 0,1 Teilen Polymerverbindung und 0,1 Teilen Glyoxal zu 99 Teilen Poly-
merverbindung variiert.

Verfahren nach Anspruch 14 oedr 15, wobei die Polymerverbindung um bis zu ca. 25 Gewichts-%, vorzugsweise
bis zu ca. 10 Gewichts-% oder bis zu ca. 5 Gewichts-% der Additivzusammensetzung variiert.

Verfahren nach einem der Anspriiche 14 bis 16, wobei das Propylenoxid Polypropylenglykol ist.

Verfahren nach einem der Anspriiche 14 bis 17, wobei das Polypropylenglykol eine Molekliimasse von ca. 200 bis
ca. 800 Dalton hat.

Verfahren nach einem der Anspriiche 14 bis 18, wobei die Kohlenwasserstoffstrome Rohdl, Heizél, schwefelwas-
serstoffhaltiges Erdgas und Asphalt sowie Raffinationsprodukte in Speichern, GefaRen und Rohrleitungen umfassen.

Verfahren nach einem der Anspriiche 14 bis 19, wobei die Additivzusammensetzung keine "stickstoffhaltige Ver-
bindung" und keine "Halogenidverbindung" umfasst.

Verfahren nach einem der Anspriiche 14 bis 20, wobei die Additivzusammensetzung in einer Menge von ca. 1 bis
ca. 4000 Gewichts-ppm des Kohlenwasserstoffs oder Kohlenwasserstoffstroms beigegeben wird.

Verfahren nach einem der Anspriiche 14 bis 21, wobei die Additivzusammensetzung im Fall des Entwicklungssta-
diums eines Feldes oder bei kleinen Produktionsfeldern in Strémungsleitungen injiziert wird.

Verfahren nach einem der Anspriiche 14 bis 22, wobei Schwefelwasserstoff enthaltendes Gas durch einen Absorp-
tionsturm geleitet wird, in den die Additivzusammensetzung im Fall von groRen Produktionsanlagen injiziert wurde.

Verfahren nach einem der Anspriiche 14 bis 23, wobei die Additivzusammensetzung dem Rohdl beigegeben wird,
wahrend dieses durch einen Wasserentsalzungsapparat flieRt oder in einer Rohdlbehandlungsanlage mit Wasch-
wasser behandelt wird.

Revendications

Composition d’additif de piégeage de sulfure d’hydrogéne dans des hydrocarbures ou des courants d’hydrocarbure,
la composition d’additif comprenant du glyoxal et un composé polymére, ledit composé polymere étant constitué
d’oxyde de propyléne.

Composition d’additif selon la revendication 1, le glyoxal et le composé polymére étant pris @ hauteur d’environ
entre 99 parties de glyoxal et 0,1 partie de composé polymére et entre 0,1 partie de glyoxal et 99 parties de composé

polymeére.

Composition d’additif selon la revendication 1 ou la revendication 2, le composé polymére varie jusqu’a environ 25
% en poids, de préférence jusqu’a environ 10 % en poids ou jusqu’a environ 5 % en poids de la composition d’additif.

Composition d’additif selon 'une quelconque des revendications 1 a 3, 'oxyde de propyléne étant du glycol poly-
propylénique.

Composition d’additif selon 'une quelconque des revendications 1 a 4, le glycol polypropylénique présentant un
poids moléculaire compris environ entre 200 et environ 800 unités de masse atomique.

Composition d’additif selon 'une quelconque des revendications 1 a 5, la composition d’additif ne comprenant ni
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un « composé contenant de I'azote » ni un « composé halogénure ».

Emploi d’'une composition d’additif de piégeage de sulfure d’hydrogéne dans des hydrocarbures ou des courants
d’hydrocarbure, la composition d’additif étant ajoutée a des hydrocarbures ou des courants d’hydrocarbure afin de
piéger ou a éliminer le sulfure d’hydrogéne dans les hydrocarbures ou les courants d’hydrocarbure, et la composition
d’additif comprenant du glyoxal et un composé polymeére, ledit composé polymeére étant constitué d’oxyde de pro-
pyléne.

Emploi d’une composition d’additif selon la revendication 7, le glyoxal et le composé polymére étant pris a hauteur
d’environ entre 99 parties de glyoxal et 0,1 partie de composé polymére et 0,1 partie et glyoxal a 99 parties de
composé polymére.

Emploi d’'une composition d’additif selon la revendication 7 ou la revendication 8, le composé polymére variant
jusqu’a environ 25 % en poids, de préférence jusqu’a environ 10 % en poids ou jusqu’a environ 5 % en poids de la
composition d’additif.

Emploi d’une composition d’additif selon 'une quelconque des revendications 7 a 9, 'oxyde de propyléne étant du
glycol polypropylénique.

Emploi d’'une composition d’additif selon 'une quelconque des revendications 7 a 10, le glycol polypropylénique
présentant un poids moléculaire compris environ entre 200 et 800 unités de masse atomique.

Emploi d’'une composition d’additif selon 'une quelconque des revendications 7 a 11, les courants d’hydrocarbure
comprenant du pétrole brut, du mazout, du gaz naturel acide et des bitumes et produits raffinés contenus dans des
réservoirs de stockage, cuves et pipelines.

Emploi d’'une composition d’additif selon 'une quelconque des revendications 7 a 12, la composition d’additif ne
comprenant ni un « composé contenant de I'azote » ni un « composé halogénure ».

Procédé de piégeage de soufre contenant des composés contenant du sulfure d’hydrogéne a partir d’hydrocarbures
ou de courants d’hydrocarbures, les hydrocarbures ou les courants d’hydrocarbures étant traitées a l'aide d’'une
composition d’additif qui piége ou élimine des composés contenant du soufre comprenant du sulfure d’hydrogéne
a partir des hydrocarbures ou des courants d’hydrocarbures, et la composition d’additif comprenant du glyoxal et
un composé polymere, ledit composé polymeére étant constitué d’oxyde de propyléne.

Procédé selon la revendication 14, le glyoxal et le composé polymere étant pris a hauteur d’environ entre 99 parties
de glyoxal et 0,1 partie de composé polymeére et entre 0,1 partie de glyoxal et 99 parties de composé polymére.

Procédé selon la revendication 14 ou la revendication 15, le composé polymeére variant jusqu’a environ 25 % en
poids, de préférence jusqu’a environ 10 % en poids ou jusqu’a environ 5 % en poids de la composition.

Procédé selon I'une quelconque des revendications 14 a 16, 'oxyde de propyléne étant du glycol polypropylénique.

Procédé selon 'une quelconque des revendications 14 a 17, le glycol polypropylénique présentant un poids molé-
culaire compris environ entre 200 et environ 800 unités de masse atomique.

Procédé selon 'une quelconque des revendications 14 a 18, les courants d’hydrocarbure comprenant du pétrole
brut, du mazout, du gaz naturel acide et des bitumes et produits raffinés contenus dans des réservoirs de stockage,

cuves et pipelines.

Procédé selon 'une quelconque des revendications 14 a 19, la composition d’additif ne comprend ni un «<composé
contenant de 'azote» ni un «composé halogénure ».

Procédé selon 'une quelconque des revendications 14 a 20, la composition d’additif étant ajoutée a hauteur d’environ
entre 1 et environ 4 000 ppm en poids d’hydrocarbures ou de courants d’hydrocarbures.

Procédé selon 'une quelconque desrevendications 14 a 21, la composition d’additif étant injectée dans des conduites
d’écoulement en cas de stade de développement d’'un champ ou dans des petits champs producteurs.
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23. Procédé selon I'une quelconque des revendications 14 a 22, du gaz contenant du sulfure d’hydrogéne traversant
une colonne d’absorption, la composition d’additif ayant été injectée en cas de grandes installations de production.

24. Procédé selon 'une quelconque des revendications 14 a 23, la composition d’additif étant ajoutée au pétrole brut
lorsqu’elle traverse un dessalinateur ou lorsqu’elle est traitée a l'aide de 'eau de lavage dans un systéme de
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THMEZS0
Additiy késaitmdny &3 of8rag 8 szdnhidrogdn Sramuokban ped hidrogénszuliid sitdvoliidsdra
SZARADALMEIGENYPONTOK

1. Additiv készitmény seénhidrogénekban vagy szeénhidrogén dramokban levd hidr-
genszutiid eltdvoltassrs, shal sz addity késeitmdny glioxdt és sy polimer vegyliste! tartabmaz,
amely polner vegyidst propiignoxidod! kesail

2 Az 1 igsnyoont szerintl additv készimeny, amelvber a gliondl 85 a polimer vegyl
lal mannyisdge 99 rész glioxdl & 0,1 188z polimer vogyviled, valamint 0,1 rész glioxal ¢s 99 rdse
polimsy vegyiilet kdadit vallosik,

3. Az 1. vagy 2 igdnypont szerindl addity készitmény, amalvben a polimer vegyilet
mennyisdge kanibelll 28 tOmegsedealdidy valiozhal, sifnydsen 10 Wmegseisalekiy vagy § -
msgseieaidiiyg, ax addith kegeitmdnyre szdmiva,

4. Az 13, igdnypontok birmelyike srering addith készitmsny, ahol s propilénoxid poll-
propiidén-glivgd.

& Az -4, jgdnyponiol bammelyike szerintl addiliv késatimény, shal a polipropiién-glikal
mclekutasiiys krGihall 200-800 Dalton ket valioaik.

&. Az 5, igenypontok hammalyive seerintl additiv készitmény, shol ag additly keszit-
many nom tarialmaz sam nitrogeniariaimi vagyilistel', sem halogsn vegylistet

7. Egy additiv késeibmdny ahalmazdss szénhidrogdnekben vagy szénhidrogén &g
mokbary levd hidrogénszuliid slidvolitdsdea, ahol a hidrogénaruifidnak a sednbidrogénekbdl vagy &
szantidrogsn dramokbs! Wrtdnd elldvolitisdrg az additiv készitményt hossdadiuk a sednhidrogds
nekhez vagy sxénhidrogsn dramokhoz, 8s ahol az additiv készitmény glioxdlt &8 ogy polimer ve-
gyiietat tartamas, amely polimer vegyitiet propisnoxidbol készilt,

8. AT lgSnypont szerint addity keseitmsny slkalmazdsa, shol & ghoxdlt 83 a polimer
vegytiatel 99 réss glional &s Q.1 réss polimer vegyliist, valamint 8,3 rész glioxd! ég 98 réss polimer
vegylist rmennyisdgben alkaimazzuk.

Q A 7. vagy 8 igsSnypunt seerintl additiv keszfimény alkalmazdsa, ahol & polimer v
gyilel mannyisdge hindihalll 25 Omogerdzalékip valtozk, slfnydsen k&bl 10 Omegszdsa-
18kig, vagy B Idmegsrdralésiy, az additly idseitmany mannvisdgdre szdmitva.

e A TE igdnypontok bdmelvike sxerintl ackditlv készitmény sikalmazdsa, ahad a pro-
plidnedd poliproplidnglikal.

11 A0 igsnyponick bannelvike szetihll addifiv készitmény alkalmazdsa, abol a po-
Hpropiidn-glikol molskulasdlya kdriiballd 200-800 Dalton kO240H valtozik.



18 A T igbnvpontol bdrmsivike sterinll additiv készimény alkadmazdsa, ahol a
szeahidrogén dram lehel nyersola), WeslSola), savanytt g vagy asziall, valamint Rroldtandlvok-
ban, adenyeiben, cefiveretékekben Wralt finomitol tormdkek,

13 A T2 igdnyponiok barmelylke szedntl additiv késeiimény alkalmazdsa, abad az
additiv készitmeny nem faraimaz sem nitogéntartalmd vegyiletet, sen halogsn vegyiietet,

14, Eldeas kéniaraim vogylistek, beledrive a hidrogdnszuliidel, siidvaliidsdrs seénbidio-
ganskbi! vagy seendidrogdn arambdl, aszal jellomesvs, hogy 8 szénhidrogdneket vagy & sadénhic-
rogen sramot ey additfe készimdnnyel kezelitk, amely & sesnhidrogenekbd! vagy a szdnbidrogén
Srymbd! elifvolitia o nlartalmd vagylietekst, Deledrive a hidrogSnezullicdot is, &9 ar addithe készit
sty QHORAY vagy ogy polimer vegylisiel arigimaz, amaly polimer vegyiie! propiisnowddbdt keszin,

15 AW igenypont szerindl elidcds, axzal pllemeave, hogy a gliosd! és a palimer vegyie
fot mannyistge 99 rosz gloxél &8 8,1 rész polimer vegyliat, valamint 9,1 sz glioxd! &5 99 rsx
potimer vegyiiet kdzdtt valtosik.

18, A T4 vagy 15 igénypont seanintl olfdras, sxeal jellemesve, hogy a polimer vegytia
mennyisége kirdibelll 25 WOmegszdzaltldy véltozk, sldnydsen kbl 10 Dmegsdsaldkiy,
vagy 5 imegasizaldkiy, & kdsciiminy menmyisdgére sxamitva,

7. & 1418 gdnypontok bdrmelvike srarintl olidras, axend jollemesve, hogy & ropiién.
oxid poipropign-glikal,

8. A W17 ighnyponiok birmelyike szerintl olidrds, axsyl jellemesve, hogy a polipropls
regiikad mplekulastlva Kdriibeltd 200-800 Dalton k30 wilfoxik,

18 A 14418 igenvpontok barmelvike szenoll slidrds, axeal pllomesave, hogy & szénhids
rogan dram lshet nyversola), Hizeldola), savanyl gar vagy asziall, valamingt droldtandlvokban, sdé
ayokben, csdvezaidhekben ol finomilol termshek,

2 A 1410 igénypontok barmelytke szeringl efigras, azeal jellomerve, hogy az additlv

kégzitmeny nem rialmaz sent nitrogdntaraimd vegylistet, sem halogén vegyiletet’,

2L A 120, igdnyponiok barmelyike sxerintl olifrds, azeal pllomerve, hogy az addditiv
Negzitmanyt kirdoeldl 14000 port mennyisdgben adiuk 8 késaitmnyher a seénhidrogdn vagy a
sdnhidrogan dram Bmegdre szamitva,

22 AN4R1Y igenypontok birmelvike szednll ofidrds, szzal jsllemerve, hogy s addith
keszitmdnyt dramidst vonalakba Injelddiuk gy meed fofiosziésl stidium, vagy Mis tomeld meedk
osetdben

23 A 1428 lgsnyponiok Dirmelvike szernll ofideds, azzal jellemesve, hogy hidio-
génsaulfidol tadalmazd gdst sgy elnyeletd tormvon veratiik keressiy, &ﬁwa ax additiv készit
ményt nagy tenmeld barendezdsek sssidben belnjekeitatuk.

24, A 1438 igényponiol bdrmolvile senintl olidrds, aezal jsllemeazve, hogy ax adaily
kéaxitményl nyersolgihos adjuk, amor Stvezeliiik sgy sotalaniidn, vagy mosdvizzel kexelilk agy
nyersolai-feldoinozd rendszechen *
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