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heavy oil, and nore particularly, to nethods for renovi ng hydrogen sul fide
in heavy oil wth an aqueous-based scavenger/oil emnul sion. Description of
Rel ated Art 100021 Fossil products, and notably heavy oil, often

contain significant quantities of hydrogen sul phide, H'S, which is a toxic,
hi ghly corrosive, inflamable and expl osive gas. The risk of exposure to
hydrogen sul fide from handling heavy oil is a health and safety concern
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BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention relates generally to processing heavy oil, and more
particularly, to methods for removing hydrogen sulfide in heavy oil with an aqueous-

~ based scavenger/oil emulsion.

Description of Related Art

[0002] Fossil products, and notably heavy oil, often contain significant
quantities of hydrogen sulphide, H2S, which is a toxic, highly corrosive, inflammable
and explosive gas. The risk of exposure to hydrogen sulfide from handling heavy oil is a
health and safety concern during storage, transportation (shipping, truck or pipeline)
and processing. |

[0003] Hydrogen sulfide scavengers can be used to remove hydrogen sulfide
from heavy oil. It is known to be possible to reduce the hydrogén sulphide content
present in aqueous mediums by using aqueous solutions of aldehydes such as
formaldehyde, glyoxal, and glutaraldehyde (see for example the U.S. Pat. Nos.
4,680,127 and 5,284,635). However, simple addition of water-based hydrogen sulfide
scavengers to heavy oil provides poor results. Additionally, when dispersed in a heavy
oil, water-based scavengers such as glyoxal will eventually settle out of the heavy oil
into an acidic aqueous phase and settle to the bottom of processing equipment. This
aqueous phase may run along the bottom of the processing or refinery equipment as
small tributaries in pipelines or stagnate at the bottom of holding tanks. This acidic .
aqueous phase is highly corrosive and can cause troughing in the processing or refinery
equipment,

[0004] What is needed is an improved method for removing hydrogen sulfide

from hydrocarbon media without causing corrosion to processing equipment.



100031 Hydrogen sul fide scavengers can be used to renove hydrogen sul fide
fromheavy oil. It is known to be possible to reduce the hydrogen sul phi de
cont ent pwegentosrsaoaqueous nedi uns by using aqueous sol eCirarsgoiohsasdehydes
such as fornmal dehyde, glyoxal, and gl utaral dehyde (see for exanple the U.S.
Pat. Nos. 4,680,127 and 5, 284, 635). However, sinple addition of water-based
hydr ogen sul fide scavengers to heavy oil provides poor results.

Addi tionally, when dispersed in a heavy oil, water-based scavengers such as
gl yoxal will eventually settle out of the heavy oil into an acidic aqueous
phase and settle to the bottom of processing equi pnent. This aqueous phase
may run along the bottom of the processing or refinery equi pnent as snal
tributaries in pipelines or stagnate at the bottom of hol ding tanks. This
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apparent upon reading the following detailed description and the appended claims with

reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]) The above mentioned and other features of this invention will become

more apparent and the invention itself will be better understood by reference to the
following description of embodiments of the invention taken in conjunction with the
accompanying drawings, wherein:

[0008] FIG. 1 is a schematic diagram of an aqueous-based scavenger addition

system for use with hydrocarbon media processing equipment.

DETAILED DESCRIPTION OF THE INVENTION

[0009] The invention will now be described in the following detailed description

with reference to the drawings, wherein preferred embodiments are described in detail

to enable practice of the invention. Although the invention is described with reference

2.



100071 The above nentioned and other features of this invention will becone

nore apparent and the invention itself wll be better understood by
r ef er encewbaotis7440l | ow ng description of enbodi ments ofPCThEs2010083357 on
taken in conjunction with the acconpanyi ng draw ngs, wherein: 100081

FIG 1 is a schematic diagram of an aqueous-based scavenger addition system
for use with hydrocarbon nedi a processi ng equi pnent. DETAI LED DESCRI PTI ON
OF THE | NVENTI ON 100091 The invention will now be described in the
followi ng detailed description with reference to the draw ngs, wherein
preferred enbodi nents are described in detail to enable practice of the
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[0011] The modifier “about” used in connection with a quantity is inclusive of
the stated value and has the meaning dictated by the context (e.g., includes the tolerance
ranges associated with measurement of the particular quantity).

[0012] “Optional” or “optionally” means that the subsequently described event
or circumstance may or may not occur, or that the subsequently identified material may
or may not be present, and that the description includes instances where the event or
circumstance occurs or where the material is present, and instances where the event or
circumstance does not occur or the material is not present.

[0013] Turming now to Figure 1, a hydrogen sulfide scavenger addition system
10 is fluidically connected to processing equipment 12 for hydrocarbon media. The
scavenger system 10 reduces the amount of hydrogen sulfide present in the hydrocarbon
media, such as heavy oils, by adding an aqueous-based scavenger in a manner so as to
desirably avoid causing significant corrosion to processing equipment 12. Aqueous-
based scavengers are useful for the elimination of hydrogen sulphide present in various
fluids and notably are particularly effective at eliminating the hydrogen sulphide present
in heavy oils which can exist in the form of water in oil or oil in water emulsions. The
processing equipment 12 in contact with the heavy oil may be any type of equipment
that can be used for processing the hydrocarbon media, such as pipelines and holding
tanks. Processing equipment 12 subject to corrosion is generally processing equipment
made of carbon steel, but any type of processing equipment may be protected. The
heavy oil may be any type of heavy oil containing hydrogen sulfide. In one
embodiment, the heavy oil includes, but is not limited to, gas oil, naphtha, FCC slurry,

diesel fuel, fuel oil, jet fuel, gasoline, kerosene or vacuum residua. In one embodiment,
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100111 The nodifier "about"™ used in connection with a quantity is inclusive
of the stated value and has the neaning dictated by the context (e.g.,

i ncl udes wbeotigisessance ranges associ ated wi th neasur enemrCTafS20t0053887ti cul ar
quantity). 100121 "Optional™ or "optionally" nmeans that the
subsequent |y described event or circunstance nmay or may not occur, or that
t he subsequently identified material may or nmay not be present, and that

t he description includes instances where the event or circunmstance occurs
or where the material is present, and instances where the event or

ci rcunst ance does not occur or the material is not present. 100131
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100161 According to the invention, the scavenger is a dispersed agueous
phase containi ng about 20 to 70% of one or nore al dehydes chosen fromthe
group comnsoDizbutesas4by f or mal dehyde, gl yoxal, gl utaral dehpde/usgéposdsat dehyde
or glyoxylic acid. In one desirable enbodi ment, the water-based scavenger
added to the heavy oil to reduce the hydrogen sulfide is dyoxal. G yoxa
is a water-sol ubl e al dehyde and may i nclude oligoners of glyoxal. d yoxal
is conmercially available as a 40 wei ght percent aqueous solution. The
scavenger may al so contain an enhancing additive to catal yze the reaction
of actives wth the hydrogen sulfide. In one enbodi nent, the enhancing
catal yst i gyarfHal yH@@bet‘dmcﬁﬁ de; W@namuﬁ}o%r&agnyox@memumnsme
desirably is added i'n an” amount of ? 00171 The
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scope of the disclosure as defined b¥ the foll ow ng cl ains.
the surface area of the aqueous phase. This increased surface area in combination with
the temperature required to move the hydrocarbon media in the pipeline allows for
efficient transfer of actives into the hydrocarbon phase. This effective application of the
scavenger reduces the amount of chemical that is needed to be added to the hydrocarbon
media.  Additionally, aided by turbulent flow in the pipeline, the water-based

scavenger/oil micro-emulsion takes several hours to separate. Typically, this allows
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VWhat is claimed is: CLAIMS A nethod for renoval of hydrogen sul phide
present in heavy oil in hydrocarbon nmedia processi ng equi pnent, the nethod
conpri si nyotzha/wraps of . addi ng an aqueous- based scaven@em/usenAasziIsnNg one
or nore al dehydes to the heavy oil using a static mxer injection system
and creating an aqueous-based scavenger/ heavy oil enul sion using a
hi gh shear/ hi gh vel ocity punp.

sufficient time for the heavy oil to flow through the processing equipment 12 and into a
suitable storage facility, thus, reducing any corrosion effects on the processing
equipment 12.

[0018]) While the disclosure has been illustrated and described in typical
embodiments, it is not intended to be limited to the details shown, since various
modifications and substitutions can be made without departing in any way from the
spirit of the present disclosure. As such, further modifications and equivalents of the
disclosure herein disclosed may occur to persons skilled in the art using no more than
routine experimentation, and all such modifications and equivalents are believed to be

within the scope of the disclosure as defined by the following claims.



2. The nethod of claiml further conprising diverting a portion of the
heavy oil into a scavenger addition branch, adding said aqueous-based
scavengerwoaotins7sorti on of the heavy oil and form ng tireTArsRO19/063357 N t he
addi ti on branch, and addi ng the aqueous-based scavenger/oil enmulsion to the

heavy oil in the processing equi pnent. 3. The nmethod of claiml
wherein the static m xer uses a dispersion quill. 4. The nmet hod of
claiml wherein the aqueous-based scavenger is glyoxal. 5. The

met hod of claim| wherein the processing equi pnment conprises a pipeline.

What is claimed is:
CLAIMS
l. A method for removal of hydrogen sulphide present in heavy oil in
hydrocarbon media processing equipment, the method comprising the steps of:
adding an aqueous-based scavenger containing ohe or more aldehydes to
the heavy oil using a static mixer injection system; and
creating an aqueous-based scavenger/heavy oil emulsion using a high

shear/high velocity pump.

2. The method of claim 1 further comprising diverting a portion of the
heavy oil into a scavenger addition branch, adding said aqueous-based scavenger to the
portion of the heavy oil and forming the emulsion in the addition branch, and adding the

aqueous-based scavenger/oil emulsion to the heavy oil in the processing equipment.

3. The method of claim 1 wherein the static mixer uses a dispersion quill.

4. The method of claim | wherein the aqueous-based scavenger is glyoxal.

5. The method of claim 1 wherein the processing equipment comprises a
pipeline.



