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relates to the field of treatnent of heavy oil that contains cal ci um and
magnesi um salts. Specifically, this invention relates to converting the
salts to the non-corrosive oxides and then optionally renoving these

oxi des fromthe heavy oil during deasphalting step. BACKGROUND OF THE
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salt water typically 10 contains sodyumchloride as well as cal cium and
magnesi um chl orides in varying proportion. The oil and water are
subjected to a h ced. These
actions form an 3%3F3§3ﬁﬁgﬁﬂaﬁhi4q§éﬁgiga? ﬂfiNiﬁgg sed t hroughout
the crude oi | phas¥QOLVERET PeASBHALTING AgN é1é$ﬁﬁmﬁﬁTl si ze of the

di spersed droplets and hence to sone extent the stability of the
emul sion, since the smaller the size of the droplets, the nore difficult

it is to 15 break the emnul gj j ndi genous surfactants in
the crude oil also stabiIi?@@ﬂpwépigﬁﬁﬁzﬁaﬁsggbpgrning a rigid interfacial
| gyer whi gl B e ‘ﬁBEfrefa'ﬂs% & 5l %?'tﬁegﬁnérﬁ%ﬁ R0} A6 AP colfhs CARYGA Andd

w th one anot hus, follow ng production, crude oil can contain water
t o amgpgesien sairts I&mﬁ‘rcaﬁxmuiﬁi,nvmtbn el toRbrverting thebsalts esrtheabn-chinesaet | on
of water rempval is terned crude oi] dehydration. Some 2u enul sions may
be HPdfesanddhen sptionally remewiagihase sxides Frmethe iheayysoih duarg deagphating e
surface tension reducing chemcal to achieve this end. Generally the
application of heat ang/ @]@(?Fﬁ% 0 reduce the water
content, and nore |rrportAan{(Iy e sg’lfii’%{ﬁv m:}g)]gn acceptable |evel

but sometCrwke il if gemalds faund 1o atkociafbe ciitipsilatwaterpr €Bé Rhlt atdtentyphally
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in the upper end. of these ranges. This salt is undesirable because the

pr estfcdersre afanixipggelemanesthe\sige of the dispersed droplets and hence to some extent the
stability of the emulsion, since the smaller the size of the droplets, the more difficult it is to

15 break the emulsion. The presence of indigenous surfactants in the crude oil also stabilizes the
emulsion by forming a rigid interfacial layer which prevents the water droplets from contacting
and coalescing with one another.

'ﬁms, following production, crude oil can contain water to a greater or lesser extent, and

this water must be removed. The action of water removal is termed crude oil dehydration. Some

zv emulsions may be broken down by heat alone but more often it is necessary to add a surface

tension reducing chemical to achieve this end. Generally the application of heat and/or chemical

is sufficient to reduce the water content, and more importantly the salt content, to an acceptable
leve] but sometimes it is necessary to use electrostatic precipitation.

A dehydrated oil typically contains between 0.1 and 3.0% by vol. of water. However, if

25 the salinity of the remaining water is high, the salt content of the crude o1l will also be high, e.g.,
between about 100 and 5000 parts per million by weight, even when such low quantities of
water are present. Heavy crudes typically have water and salt contents that are in the upper end
of these ranges. This salt is undesirable because the presence of salt reduces the value of the
crude oil, leads to the corrosion and fouling of pipelines and downstream distillation columns,

30 and may poison catalysts used in downstream refining processes.
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refining processes. 1 6 N OV 2004 2 Hydrocarbon feedstocks such as
petrol eum crudes, gas oil, etc. are subjected to various processes in
order to isolate and separate different fractions of the feedstock. In
refinery processes, the feedstock is distilled so as to provide |ight

hydr ocar bons, gasoline, naphtha, kerosene, gas oil, etc. The | ower
boiling fractions are recovered as apyover head fraction froma 5
distillation colum. The internedi ate conponents are recovered as side
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(1) at the anode, Fe(s) = Fe? + 2¢”

15 (2) at the cathode, 2H" + 2 € = Hy(g)

The aqueous phase may be water entrained in the hydrocarbons being processed and/or
water added to the process for such purposes as steam stripping. Acidity of the condensed water
is due to dissolved acids in the condensate, principally hydrochloric acid, organic acids, H,S,
organic acids, and H,CO;. Hydrochloric acid, the most troublesome corrosive material, is

2v  formed by hydrolysis of calcium and magnesium chlorides originally present in the brines.

It is often necessary to remove the salt from crude oil by washing with fresh water or a
Jow salinity aqueous phase, imparting a degree of mixing to ensure adequate contact between
high salinity water in the crude and low salinity wash water and then carrying out the separation
process. This process is termed crude 0i] desalting.

25 Normally in desalting a small amount, i.e., about 5 volume percent of fresh water or
water of low salinity is added to the dehydrated crude oil. When this is the case, a high degree of
mixing is often required to induce good contact between saline droplets, non- or low-saline
droplets and added demulsifier. Consequently, the emulsion produced is very stable with a low
average droplet size. ‘

30 Desalting by mixing relatively large quantities of water, i.e., where the quantity of wash

water employed is greater than 7.5% by volume of the crude oil, results in the formation of a less
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separation. A second wash state is commonly used to remove additional salt.
Salt removal effectiveness depends on the nature of the crude. Heavier oils are more
2y difficult to desalt than light crudes. One problem with processing heavy oils is the density of
heavy oil is very close to the density of water. The emulsions are difficult to break, and even if
broken the separation of the salt water and heavy crude is difficult. A cutter stock must be added
to the crude to Jower its density and decrease its viscosity so that the water can be admixed with
the crude and then separated. Then the cutter stock must be siripped out of the oil and
25 recovered.

Caustic (NaOH) is commonly injected into the crude downstream of the desalter to
reduce hydrogen chloride in the subsequent distilling operations. The caustic reacts with the
magnesium and calcium chloride to form sodium chloride, which is more thermally stable and so
will not hydrolyze. However, the quantity of caustic must be limited since caustic causes

30 fumace coking and induces operating problems in downstream units. New catalysts being used

in downstream units in response 10 environmental control demands being imposed on refineries
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bottoms. Stearm may be added to the bottom of the tower to promote stripping of light products
from the bottoms. Also, water may be added to the top of the column to wash away soluble salts
which often accumulate in the top trays and overhead components. The stripping steam and

20 wash water coming into the system are substantial; the overhead naphtha gas stream coming off
the top of the tower typically contains 20 to 40 mole % water.

Hydrogen chloride is liberated from the crude in each of these steps. Said hydrogen

chloride causes corrosion. Moreover, hydrogen chlonide is liberated in subsequent treatment

steps. For heavy crude oil, where desalting is not very effective, corrosion due to hydrogen

25 chloride is a problem throughout much of the refining process.

SUMMARY OF THE INVENTION
The process of the invention is applicable to crude or as well as to partially processed oil
streams. The greatest economic utility will be realized if the crude is a heavy crude that contains
asphaltenes. The invention is a method of neutralizing acids present in crudes. The invention is
30 also the integration of gasification, solvent deasphalting, and vapor phase neutralization that

results in particularly efficient and economical advantages.
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steam generation fromt wast e heat of gasification is known to the
i nchudthegt, as well as to carry away the hydrochlonic acid. The hydrochloric acid is gaseous at the
15 temperature and pressure of the crude. The hydrochloric acid is separated from the crude in a
flash drum.
" To the extent there is sufficient water in the crude to react with the precursors of acids,
no water need be added, and heat could be added via a heat exchanger.
The remaining calcium and magnesium hydroxides, plus other salts and solds, are
20 subsequently advantageously removed from the crude during deasphalting. Deasphalting
_ involves admixing solvent with the crude. These salts can be removed by filtering after
sufficient solvent has been admixed to reduce the viscosity of the crude, or alternatively the salts

can be allowed to precipitate with the asphaltenes. The asphaltenes are then advantageously

gasified, providing steam as a by-product. Said steam 15 useful in the process of this invention.

25 DETAILED DESCRIPTION OF THE INVENTION
The process of the invention is applicable to crude oil, heavy crude oil, and very heavy
crude oil, as well as to partially processed o1l streams. As used herein, the terms “crude oil”,
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“heavy oil”, “heavy crude”, “very heavy crude”, and “oil” are used interchangeably to denote a
hydrocarbon streamn that has a viscosity greater than about 20 centipoise at ambient conditions.
30 The greatest utility will be realized if the crude 1s a heavy crude that contains

asphaltenes. A very heavy crude typically has a viscosity in the range 200 to 250,000, typically



The steamis advant ageously adm xed with the heated crude to provide
additional water and heat, as well as to carry away the hydrochl oriict 88Y @04
The hydrochloric acid is gaseous at the 15tenperature and pressure of the
crude. The hydrochloric acid is separated fromthe crude in a flash drum
To the extent there is sufficient water in the crude to react with the
precursors of acids, no water need be added, and heat could be added via a
heat exchanger. The renmi ning cal cium and nagnesi um hydr oxi des, plus ot her
salts and solids, are 20subsequentl|ygadvantageously renmoved fromthe crude
during deasphalting. Deasphalting involves adm xing solvent with the

crude. These salts can be renoved by filtering after sufficient solvent
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_asphal t eHeavy Toudengilpiare whisaln| dibiegt widsilighier lyidrecarhangfractipnss sughe as
condensate or light crude oil before dehydration and desalting. The purpose of this is to reduce
15 the viscosity and density of the oil phase to facilitate oil-water phase separation. While such
dilution may facilitate processing by reducing the viscosity, it is not necessary to the present
invention.
The heavy crude oil may be partially desalted prior to undergoing the process of this
invention. One method is to mix about 50 to 98%, preferably 80 to 95%, by volume of a heavy
20  crude oil with 2 to 50%, preferably 5 to 20%, by volume of an aqueous solution of an
emulsifying surfactant or an alkali, percentages being expressed as percentages by volume of the
total mixture. With such a high water content the mixing can be effected under low shear
conditions in the range 10 fo 1,000, preferably 50 to 500, reciprocal seconds.
A suitable mixer is a vessel having rotating arms. Suitably the speed of rotation is in the
25 range 500 to 1,200 rpm. Below 500 rpm mixing is relatively ineffective and/or excessive mixing
times are required.
The resulting emulsion can be partially broken by conventional means and the phases
separated. The reéulting mixture is a layer of relatively salt -free oil and a layer of relatively salt

enhanced water. An intermediate layer comprising an emulsion may still be present.
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passed through a water cushion wherein a washing process takes place due to the physical-
chemical similarity of the phases. Separation is completed by gravity, and emulsions are broken
by chemical emulsion breakers, heat, and/or electric or magnetic fieids. Gravity .separation of a
heavy crude is difficult, in part because the viscosity of the crude is so high, and in part because
the density of heavy crudes can be the same as the density of water.

For heaify crude oils it is necessary to use conditions of high temperature, a chemical
demulsifier and often electrostatic separation to adequately dehydrate the mixture. Demulsifiers
usually comprise blends of surface active chemicals, e.g. ethoxylated phenolic resins, in a carnier
solvent. Heating is preferably carried out at a temperature in the range 200° to 320° F.

25 In the desalting and dehydrating of crude oil, water-insoluble solids such as rust, iron
sulfide, silt, clay, drilling mud components, etc., contained in the crude accumulate in an
interfacial emulsion layer or cuff between the desalted crude and water phases. The major
portion of this cuff is typically recycled to the crude feed and the remainder is typically mixed
with a light diluent oil to break the emulsion and then settled to separate the crude and the water,

10  where the water-insoluble solids separate with the water. The separated oil phase may be

combined with the desalted and/or dehydrated crude. However, in the process of this invention



salt fromcrude oil into the added water, and then teaches that the
emul si on nust be broken in a conventional manner, such as settlirigh N8V 2004
t hrough el ectrostatic nmeans. While such desalting processes may be
performed on the crude oil, one advantage of the 10 current invention is
that such processes are not necessary to renove the hydrochloric acid-
generating salts fromthe crude oil. The crude is advantageously
dehydrated, especially if a desalting process was perforned. Crude is
typically dehydrated prior to transpgrt. However, secondary dehydration at
the refinery is often beneficial. Dehydration of oil-in-water enulsions
is typically carried out in washing 15 tanks of various configuration,

wherein the emulsified gil. is.,introducti ' - 1 -
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separated oil phase may be conbined with the desalted and/or dehydrated
cruatethedohgsiesk | in the process of this invention 1 6 NOV 2004 8 the cuff

e B g Ll B o SERAR 0L 0 o

152l FhpdRaandspragarisinventiones tiat auch pre-treatments are not necessary to the process of
the invention. The process of this invention removes both water and corrosive acids from the
crude.

To the extent added water from steps such as prior desalting is not present, water or
steam may need to be added to obtain a mixture, or a reaction mass, until the mixture has been

20  exposed to about 5% by weight water, where a fraction of the water is preferably steam.

In this invention the crude is heated to from about 300° F to about 600° F, preferably
from about 350° F to about 7550" F, more preferably from about 400° F to about 500° F, and
even more more preferably from about 450° F to about 500° F. The heat may come from one or
more of heat exchangers, furnaces, or by contact with steam.

25 It may be advantageous to preheat the crude under pressure to minimize boiling and to
realize more efficient heat transfer. Such preheating may be to a temperature above the ranges
stated above. When the pressure is lowered and petroleum and water flash off, the crude will
cool. Preheating to a temperature of between 400° F and about 700° F is advantageous N many
situations.

30 The crude is then flashed in a flash drum to remove gases. The pressure on the crude

during the flash may range from a vacuum of about 3 psia to over 20 atmospheres of pressure. It



recovered. Crude oils contain salts dissolved in water entrained fromthe
production well and from 5 saltwater picked up during tanker shi prenNdV 2004
Less typically, solid salt particles are suspended in the crude.
Generally, the chloride salts are sodium chloride, nagnesium chloride, and
calcium chloride. Depending on the source of the saltwater, the anmount of
each salt in the crude can vary considerably. The dehydrated heavy crude
oil may contain fromabout 0.1 to about 5 percent by volune water, and
from between about 50 to about 8000-parts per mllion salts, nore
typically 10 from about 400 to about 4000 parts per mllion salts. If the
crude was partially desalted, the salt content will be at the | ower end
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Prefigat hjjg to a tenperature of between 400 F and about 700 F is
advant ageous in many situations. 30 The crude is then flashed in a flash
drumt o Ma@ye B362HGheMa®@ssure on the crude during the flash may

range fregbﬁ_yﬁgau:niﬁb gl@w 3 psia to over 20 atnospheres of pressure. It

15 The calcium and magnesium oxides are essentially inert solids during subsequent
processing of the oil, in that they do not promote corrosion and that Vthey do not poison many
catalysts. These solids, plus other solids such as sodium chloride, iron, and clays, may be
advantageously removed by filtering after solvent is admixed with the heavy crude in subsequent
deasphalting steps. The solvent lowers the viscosity of the heavy crude to the point where solids

20 removal by, for example, filtering or gravity separation, is technically feasible. It is
advantageous to remove sodium chloride and other solids with the calcium and magnesium

oxides during solvent deasphalting.
Or, the solids may be allowed to precipitate with the asphaltenes in subsequent

deasphalting steps.
25 The crude may also contain low molecular weight carboxylic acids (acetic, propionic,
butyric acids) which will generally follow the hydrochloric acid.

The hydrochloric acid is gaseous at the temperature and pressure of the crude in the flash
drum. The hydrochloric acid is separated from the crude and proceeds to a wash column on the
top of the flash drum.

30 Corrosion may occur on the metal surfaces of fractionating towers such as crude towers,

trays within the towers, heat exchangers, etc. The most troublesome Jocations for corrosion are



16 NOV 2004 9 is preferred that the pressure be between about 1 and
about 10 atnospheres. It nmay be necessary to heat the crude in th?@“ﬁ?ﬁW&
drum as water and hydrocarbons vaporize. It is often particularly

advant ageous to heat the crude, or to keep the tenperature from dropping
bel ow about 3001 F, by adm xi ng medium or |ow pressure steamto the
crude. Medium or high pressure steamis 5 advantageously obtained froma
gasification process. The steamis adm xed with the heated crude to
provi de additional water and heat, as well as to carry away the
hydrochloric acid. The salts such as magnesi um chloride and cal ci um
chloride react with water in the crude to formnetal oxides and

hydrochl oric acid. The Ch|0rld salts begin to hydrolyze at tenperatures
in tower KpgHays asahee tBn%wo lenseisc ARdSP GEREr IPHNG [§EChngeEatt wemngrs.
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safe pH range, which' is greater than about 5.5, preferably greater than about 6.5, and more
preferably greater than about 7.5.

15 Corrosion in the overhead system is caused by hydrogen chloride combining with liquid
water. The corrosion occurs in the overhead components of the flash drum which include the
top tower trays, the piping that comes off the top of the drum and the reflux lines, the heat
exchangers, the condensers and rundown lines, and the distillate drums where the condensed
overhead stream is separated into liquid naphtha product and reflux. Materials commonly used

2t in overhead trays and components include carbon steel, Monel 400 and 410 stainless steel.
Corrosion damage can be very severe, including metal loss severe enough to cause leakage to
the external environment and internal heat exchanger leaks, plugging of trays and other internals
which interfere with tower operation and control and impair energy efficiency. In addition,
corrosion in the overhead system can cause operating problems in downstream units. Because of

25 the severity of the comrosion, even one day of uncontrolled corrosion can have serious
consequences.

Temperature decreases.moving up the tower and into the overhead system. At some
point, temperature falls below the dewpoint temperature of the process gas and water condenses
on the equipment surfaces in a thin film. This point is called the initial condensation point.

30 Water continues to condense as the process gas moves downstream and is further cooled. The

overhead gas is totally condensed in the overhead condensers, 1s accumulated in a condensate



drum The hydrochloric acid is separated fromthe crude and proceeds to a
wash colum on the top of the flash drum 30 Corrosion may occur drf Blie2004
nmetal surfaces of fractionating | owers such as crude towers, trays within
the towers, heat exchangers, etc. The nost troubl esone Iocations for
corrosion are 1 6 NOV 2004 - 10 tower top trays, overhead |ines,
condensers, and top punp around exchangers. It is usually wthin these
areas that water condensate is forned or carried along with the process
stream The top tenperature of the.ffactionating colum is usually, but
not al ways, naintained at about or above the dew point of water. The
aqueous condensate fornmed contains a significant 5 concentration of acid.
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15 an excess of ammonia. The water is therefore advantageously recirculated to increase
contacting. A small purge stream is extracted from the water to reduce the build up of impurities

in the water.

In addition to being subject to severe corrosion at the condensation point, the overhead
trays are also vulnerable to severe corrosion where zmmonium chloride precipitates as a solid
20 out of the gas phase onto internal surfaces. If the partial pressure of ammonium chloride above
the internal surface exceeds the vapor/equilibrium pressure, then ammomuwn chloride will
precipitate on the surface and accumulate.
Ammeonium chloride is formed in the system by the reaction between ammonia and
hydrochloric acid. The ammonium chloride, which is vaporized during elevated temperature
25 processing, is sublimed onto the internal surfaces of the overhead equipment. Sublimation, as
herein defined, is intended to mean that the ammonium chloride passes directly from the vapor
state to its solid crystalline fohn, bypassing its liquid phase. Crystalline ammonium chioride
builds up on these surfaces resulting in the operational problems. Ammonium chloride deposits 7
are hydroscopic and, when exposed to wet process gas streams flowing by, absorb motsture,
30 forming a wet paste with a highly corrosive pH. A method for the inhibitton and removal of

ammomum chloride deposits on the interna) surfaces of the equipment in a refinery which



corrosion in the overhead system can cause operating problens in 1 v 2004
downstream units. Because of 25 the severity of the corrosion, even QA@

day of uncontrolled corrosion can have serious consequences. Tenperature
decreases noving up the tower and into the overhead system At sone

point, tenperature falls bel ow the dewpoi nt tenperature of the process gas
and water condenses on the equipnent surfaces in a thin film This point
is called the initial condensation point. 30 Water continues to condense

as the process gas noves downstreamiand is further cooled. The overhead
gas is totally condensed in the overhead condensers, is accunulated in a
condensate 1 6 Nov 2004 - 11 drum and is renoved fromthe bottom boot of
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such primary amines as n-dodecyl amine, n-tetradecy! amine, n-hexadecylamine, lauryl amine,
15 myristyl amine, palmityl amine, steary]l amine, and ol‘eyl amine. Other examples of such
products are dimethylaminopropylamine, diethylenetriamine, ethylenediamine, tris-(2-
aminoethyl) amine, trimethylamine and triethylamine. The amount of non-filming polyamine
added to the system is based upon the amount of ammonium chloride present in the system and
is preferably in the range of about 1 to 10 moles per mole of ammonium chloride.
2u U.S. Pat. No. 4,703,865 describes a method where low melting point/oxygenated liquid
amines are injected in hydrocarbon processing units to remove and/or to prevent the formation
of ammonium salt deposits. Furthermore, oxygen containing hydrocarbon compounds are
injected in hydrocarbon processing units to remove metal compound deposits. The oxygenated
amines and/or the oxygen containing compounds may be injected alone or in combination. In
25  addition, these amines and/or the oxygen containing compounds are used in combination with
filming agents which causes corrosion in such units.

Conventional neutralizing compounds include ammonia, morpholine, and
ethylenediamine. U.S. Pat. No. 4,062,764 discloses that alkoxylated amines are useful in
neutralizing the initial condensate. U.S. Pat. No. 3,472,666 suggests that alkoxy substituted

30 aromatic amines in which-the alkoxy group contains from 1 to 10 carbon atoms are effective

corrosion inhibitors in petroleum refining operations. Representative examples of these materials



20 out of the gas phase onto internal surfaces. If the partial pressure of
ammoni um chl ori de above the internal surface exceeds the vapor/equf biNVi 26
pressure, then anmmoniumchloride will precipitate on the surface and
accunul ate. Ammonium chloride is formed in the system by the reaction

bet ween anmmoni a and hydrochloric acid. The amoni um chloride, which is
vapori zed during el evated tenperature 25 processing, is sublined onto the
internal surfaces of the overhead equi prent. Sublimation, as herein
defined, is intended to nean that thé3ammoni um chloride passes directly
fromthe vapor state to its solid crystalline form bypassing its liquid
phase. Crystalline ammonium chloride builds up on these surfaces
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15 accumulation of ammonium chloride crystals. A sidestream is removed to prevent sait
accumulation

Petroleum crudes are subjected to various processes in order to form lower boiling
components such as gasoline. First, the lower boiling components are removed via distillation.

The lower boiling fractions, and particularly gasoline, are recovered as an overhead fraction

2v  from the distilling zones. The intermediate components are recovered as side cuts from the
distillation zone. The fractions are cooled, condensed, and sent to collecting equipment.

Other fractions are separated from this processed crude and are converted to lighter
hydrocarbons by, for example, hydrocracking. The product that is obtained from such
conversion is distilled to produce a gasoline fraction, a fuel oi] fraction, lubricating oil fraction,

25 etc. Calcium oxide and magnesium oxide, by-products of the current invention, are essentially
inert and do not poison most catalysts used in these conversion processes. As a practical matter,
however, these solids are removed prior to conversion processes. |

Asphaltenes in crude makes further processing such as hydrocracking of the crude
difficult. To maximize the value of heavy petroleum o0ils, separation of the asphalt components

30 in the oil has been practiced for years. The asphaltenes in the crude are typically separated from

the crude after the light hydroéarbons have been removed by distillation. In the process of this



products are dinethyl am nopropyl am ne, diethylenetriamne, ethyl
nedi am ne, ris-(2- amnoethyl) amne, trinethylamne and triethbﬁﬁﬂyﬂmu
The amount of non-filmng polyarnine added to the systemis based upon
t he. anount of ammoni um chloride present in the systemand is preferably
in the range of about | to 10 noles per nole of amonium chloride. U S
Pat. No. 4,703,865 describes a nethod where | ow nelting point/oxygenated
liquid amnes are injected in hydrocarbon processing units to renove
and/or to prevent the formation of ! nium salt deposits. Furthernore,
oxygen contai ni ng hydrocarbon conpounds are injected in hydrocarbon
processing units to renove netal conpound deposits. The oxygenated am nes
andinsentidrg ax psreltenatiah nirang cooispepadsdnfrprb thd pjosctsesl cabdeneangr then this
conmbi nation. Ipn 25 addition, these am nes and/ or the oxygen contai ni ng.
confehpitenech ﬁ%‘"éi?nilﬁgé%hﬁé]%‘ﬁ’reé]ﬁw P mi ng agents which causes
corrosio v r
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15  will then be fed to the gasifier with the asphaltenes. These solids may form a slag in the gasifier,
and both solids and slag will then be trapped in the gasifier quench system.

The non-asphaltene components are recovered, processed as necessary, and sold as
valuable products. The asphaltene-rich component that has very litile value. Asphaltenes are a
hydrocarbonaceous material suitable for gasification. See, for example, U.S. patent Number

2o 4,391,701, the disclosure of which is incorporated herein by reference. Gasification of heavy oils
and hydrocarbonaceous solids, i.e., an asphaltene-rich composition, involves mixing the
hydrocarbonaceous materials with an oxygen-containing gas in a gasification zone, wherein
conditions are such that the oxygen and hydrocarbonaceous material react to form synthesis gas.
Gasification thereby converts the heavy oil and solids into synthesis gas which is a valuable

25 product.

Such a gasification process results in considerable waste heat which is advantageously
used in the remaining process operations, such as the hydrogen chloride removal process of this
invention. Typically, both high and Jow pressure steam is generated as a byproduct of the
gasification process. This steam is advantageously used 1o heat the crude and to remove the

30 hydrogen chloride from the crude. Additionally, gasification generates low level heat, which



washi ng and neutralizing acid fromthe walls and trays of the flash drum
The anmmonia water is collected in a chimmey tray. Trayed vessels,
especially chimey trays, are preferred so that the neutralizing\hﬁMﬂVZM4
and base do not contact the oil. This excess water washing prevents the 15
accurul ati on of amronium chloride crystals. A sidestreamis renoved to
prevent salt accumul ation Petroleum crudes are subjected to various
processes in order to formlower boiling conponents such as gasoli ne.
First, the | ower boiling conponents- B¥e renoved via distillation. The

| ower boiling fractions, and particularly gasoline, are recovered as an
‘overhead fraction 2u fromthe distilling zones. The internediate
Conﬁﬁs}%téseard@rewf QR ethafb € i HER thd SIS Bfxul Sidridgaditien apeélinindRe
fractions are cool ed, condensed, and sent to collecting equipnment. O her
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oxide and magnesi um-oxi product's urrent Invention, are
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conversion processes. As a practical matter, however, these solids are
renlﬁ(/'é‘éfl"ﬁﬁ'%’i‘a]tf'&etg%@i%er sion processes. Asphaltenes in crude makes further
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whitaé gadifier. rifior pateahelps exderate theyparidiee tearpeeaturth eEntedinphsilidsrage gasdped if
13 " earbon containiag or viirifed it metaie, M {1 the asphaltene-
Water not injected into tﬁe gasifier can be used in other portions of the gasification
process, particularly in the quench process. Wastewater can be admixed with wastewater from
-the gasification process for efficient treatment and disposal.
Particular benefits are realized by integration the process of stripping corrosive materials
20 from the crude with the subsequent processes of deasphalting and of gasifying at least a portion
of the crude. The gasification process provides the steam and, optionally, the lower grade heat
necessary to heat the crude and to strip the corrosive acids. This steam is also beneficially used
in the deasphalting process. The subsequent deasphalting and gasification processes provides a
means of disposing the wastewater used in collecting the corrosive gases, wherein the waste
25 stream provides benefits such as moderating the gasifier temperature. The subsequent
deasphalting and gasification processes also provides a means of refnoving the remaining solids

from the processed crude by separating the solids during the deasphalting process and,

optionally, by vitrifying these solids in the gasifier.



cont ai ni ng hydrocarbon material in an asphaltene extractor. It i

advant ageous to naintain the tenperature and pressure such that thé N0V 2004
asphal t ene- cont ai ni ng hydrocarbon naterial and the | ow 10 boiling sol vent
are fluid or fluid like. Wien the predom nately |ight al kane solvent is
adm xed with the crude, the viscosity-of the crude is reduced. At this
poi nt solids, including sodiumchloride, calcium oxide, magnesium oxide,
iron and rust nmay be advant ageously renoved by, for exanple, filtering or
gravityINEBBELAIMEN. Alternatively, these solids can be precipitated with
the asphaltenes. These solids 15 will then be fed to the gasifier with

t he asphal t enes. Ahpesessafledmgrhyaviy ol woaprsingg i n the gasifier, and both
solids and slag will then be trapped in the gasifier quench system The
non- asphal t gievidiagpe ReR silaterdieteVver Bdyy §l Baesstsh ass banemar y, and sol d
as val uabl e products. The asphaltene-rich conponent that has very little
val ue. ps@haltapes are a hydrocarbonaceous material suitable for
gasification. See, for exanple, U S. patent Nunber 2. 4,391,701, the

di scl osure QfenaitingRieh® of RGPEPRPRNRS gg(r]gggiﬁbagyn preéegg;ence. Gasification of
heavy oils "and hydrocarbonacéous solids, i.e., an asphaltene-rich

COMPOSI | 0N nohdhePho4ESribh ialido hifiraid MERHASRANRGRA SodiP R il foall LN an

oxygen-contalning gas 1n a gasification zone, erein conditions are such
that t Ie} h .bonaceous material react to formsynthesis
gas. gg@i?¥%§$¢%ﬁg¥%éﬁé%§%%onverts the heavy oil and solids into
synthesis gas which is a valuahle 2 r ct. ch a.qgasification.
process res u?xtpgsuil%tn?: f)eﬁ%tfoﬁé?ag%ﬁog’ et agboﬁteogf%\ﬁh?ué gbl PEORIVERP é%’%%‘d? 1y used
in the remaining process operations, such as the hydrogen chloride renoval
process®™f this invention. Typically, both high and | ow pressure steamis
generated as a byprodugt of the gasification process. This steamis
advant ageousSFEATTEE Y2rop IR Ahe 3o MaR ViR (e VRRORERPPTISESEE 3 dr ogen
chloride fromthe crude. Additionally, gasification generates |ow |evel
heat, Whi@phlawr agdy 2004 - 15 nmy be used directly via heat exchangers to
heat the crude m xture entering either a prelimnary desalting process or
the thermal degradation of cal ci um magnesi um salts process. Advant ageous

- use can be nade of the water used to capture and neutralize the corrosive
gases. The dver helirt rjessesofglaim ¢ Snhereoayrisingizlding pestar jattic hspdy e i bons wi | |

al so condense.

provide a reaction mass comprising between about 0.1 and about 20 percent by weight water.

3. The process of claim 1 further comprising neutralizing the vapors.

4. The process of claim 1 wherein the temperature of the reaction mass is

maintained from about 400° F to about 500° F.

5. The process of claim 1 wherein the temperature of the reaction mass is

maintained at from about 450° F to about 500° F.



5 These may forman enmulsion with the circul ati ng ammoni a-| aden water,

whi ch nmay be broken by conventional nethods. To prevent buil dup ofl bVt 2604
a side streamof this anmoni.a-laden water is renoved, advantageously
stripped to renove ammoni a whi ch can be recycled. The NH4Cl rich water is
stripped with [ owpressure steamto lipgrate any free amonia so that it
can recycled to the 10 process. A portion of this water is then routed to
the gasifier. The remaining water is routed to the gray water tank in the
gasi fication section where it iy ht%%qgrhﬂﬂ$@Qm@&g@ﬂﬁ&ﬁd{ﬂaqwakﬁmpﬂﬁg
typically cofit ai ns resi dual hydrocarbons, such as water in oil-water

emul signs that are not effectively broken. These hydrocarbons are
advanté&@@ﬁsly turned into val uable synthesis gas in the gasifier. The
wat er hel ps noderate the gasifier tenperatures. Entrained solids are
gasified if _15 carbon containing or vitrified if nmetallic. Vater, not,
injected intd the gasifier can B&c@seasSH GUReH YO FERETSHEryE=21mg Ihe
gasification process, particularly in the guen s. Wastewater can
be adrri‘rwéepc\m]ﬂﬁ'cw&q}ém@a'ﬂP%‘ﬁFﬁ‘“&%&‘@%‘%"i‘ﬁ‘@é‘t‘ iﬂ‘(%‘%m%%g%%gs for efficient
treatnment and disposal. Particular benefits are realized by integration
the process of stripping corrosive materials 20 fromthe crude wth the
subsequent pgocesses of deasphalTik pgocasshiofiziga’ by gig that 2quEast bafe SEFPT Y
of the crude. The gasification process provides the steam and, optionally,
t he | owguegusadehede: necessary to heat the crude and to strip the
corrosive acids. This steamis also beneficially used in the deasphalting
process. The subsequent deasphalting and gasification processes provides a
nmeans of disposing the wastpwakess tsied7wheedh iRciquegud bescoontaositie vgas es,
wherein the waste 25 stream provi des benefits such as noderating the .

gasi fi eriréemwperstUre. The subsequent deasphalting and gasification
processes al so provides a nmeans of renoving the remaining solids fromthe
processed crude by separating the solids during the deasphalting process
and, optionglly, by vitrifying thesmcsaldfdseiin? tiverogadisfigecusliGen@y 2004
-16 IN THE CLAIMS: 1. A process of treating a heavy oil conprising:

provi dicejctitd bragypobty Uiherein the heavy oil is a reaction nass
conpri si ng,

11. The process of clam 7 whercin the zqueous bare Js collected on e

chimney 1ray, Turiher comprising circulaiing and recycling Ihe 2queous base.

12. The process of cloim: 9 furiher comprizing 2dding zmine 10 mainiain &

pH »y1he bzse of grezier than show 5.5.

13. ' The pyocess of claim 1 further compmising Gesshmg the

heavy 03] prior 1o heating the reaciion mass ia between ghovi 350 2nd aboul 600°F .

14. The process of cizim 1 further comprising preheating the
hesvy o1l 10 & 1emperature of between 400°F and zbouwt 700°F prior 10 heebng the reacion

M&5s.



wat er and salts; generating steamor heat as byproducts of a gasification
process; heating the reaction nmass to nmaintain the tenperature betygagy 2004
about 350 F to about 6000 F using the steam or the heat: exposing the
reaction nass to between about 0.2 to about 20 at nospheres of pressure;
and separating vapor fromthe reactignh mass, wherein the vapor conprises
steam and hydrochloric acid. 2. The process of claiml further conprising
adding water to the heavy oil to provide a reaction nmass conpri sing

bet ween about 0.1 and out 20 rG , I ORLMAESdine Be neébgaipteacess of
claim1 Further conpri?FﬁB"ﬁéﬁﬁﬁgrf%ﬁ%gp%ﬁggtgb%fﬁg 4. The process of

claim 1 wherein,the tenmperatung.of the reaction mass is maintained from
about %@6715“5801'}1%‘2’3’? tggg Fo5 The process of claimi1 wherein the

tenperature of the reaction nmass is nmaintained at fromabout 450 F to
about 500 F. 16 NOV 204 -17 6. The process of claim 2 wherein the added

wat er cokfpri ses sl C r. fine procesreriplaeedsiugn et APrR T PREF4 EEnPT i si ng
neutralizing the hydrochloric acid vapaor_ by connecting the vapor with an
aqueousnasebl g inEEEe@TaEN {18 W% Fayed vessel. The process of
claim7 wherein the ageous base Conprises The process of claim7 wherein
t he aqueous base contacts the vapor in 10 }'he process of claim7 wherein
t he agueous base is

17. A process of treating an o0il comprising:
providing an oil, wherein said oil comprises between about 0.1 to about 5 percent by
volume water and greater than 2bout 400 parts per million salts;
heating the oil to from about 350° F 1o about 500° F;
flashing vapor comprising hy rochionc acid fJ'om- the oil, thereby leaving salt solids in
the oil;
neutralizing the vapors; and

ozsifying a portion of the o).



collected on d chimmey tray. 11. The process of cairn 1 wherein the §N)V 2064
.aqueous base is collected on a chimmey :ray, fu: fiber conprising
circulating and recycling the aqueous base. 12. The proCess c¢'; churn 9
further conprising adding armne to maintain a pHin the base of greater
t han about 5.5. 13. The procress of gbaim] further cornprising desaling
,he the reaction nmass fio between, "bout SV and about 600F. heavy oi

prior 10 heating 14. The process of Caiml| further conprising preheating
the heavy oil 10 a tenperature of between 400'F and 2bou, 700F pro; to
heating the reaction mass. 16 NOV 2004 -is 17. 15. The process of claim
3 further conprising cooling the neutralized vapor and collecting the
condensabl es. 16. The process of Clain} 15 further cconprising.seperating
t N8. conddegabkes oitleimnydrwesieibohe AHEPHHEL AL hssdeieon mass b%gg’g“?}?‘e“ at

treating an ojl conpriigﬁ%; providing an oil, wherein said oil conprises
beft ormerbab40P° §.1 208V St -5 percent by vol ume water and greater than
about 400 parts per mllion salts; heating the oil to fromabout 350 F to
about 600 F; flashing vapor conprising. hydrochloric acid fromthe oil,

t hpr eby ThegbBeksSsil d1aip® i 7 dshdreintthe tanperatureat thel readling haes wapemsainehedt

from about 450° F to about 500° F.

20.  The process of claim 17 further comprising neutralizing the hydrochloric acid vapor by

contacting the vapor with an agueous amine.
21. The process of claim 20 wherein the amine comprises aqueous ammonia.

22. The process of claim 20 wherein the amine contacts the vapor in a chimney tray, and

further comprising recycling the agueous amine.

23. The process of cleim 20 further comprising adding amine 10 meintain a2 pH in the amine

of greater than about 5.5.

24, The process of claim 22 further comprising removing a slip stream from the recycled

aqueous amine, siripping the amine from the water with steam, and then adding the amine 1o the

recycled aqueous amine.

25. The process of claim 24 further comprising utilizing the stripped water as gray water in a
gasification process, wherein said gasification process converts a portion of the crude to a gas

comprising carbon monoxide and hydrogen.

26. The process of claim 17 further comprising preheating the heavy oil to & 1emperature of

between 400° F and about 700° F prior to separating vapor comiprising from the reacion mass.

27. The prccess of claim 17 further comprising cocling the neutrziized vapor and separating

the condensables into hyérocarbon and aquecus phases.



gasifying a portion of The oil. 1 6 NOV 2004 -19 18. The process of claim
17 wherein the tenperature of the reaction nass is maintained at ft6N0V 2004
about 400 F to about 550 F. 19 The process of claim 17 wherein the
tenperature of the reaction nass is maintained at from about 450 F to
about 500 F. 20. The process of claiql7, further conprising neutralizing
the hydrochloric acid vapor by contacting the vapor with an aqueous

am ne. 21. The process of claim?20 wherein the am ne conprises agueous
amoni a. 22. The process of claim20 wherein the am ne contacts the vapor
in a chimey tray, and further conprising recycling the aqueous ani ne.
23. The process of claim20 further conprising adding amine to maintain a
pHin the am ne of greater than about 5. 5. 2‘}4% The @roc%zs of claim 22
f28r t her Tloopqoicess ofg]aiem® furdpea cemPp SIFLREARITS H1h TS PEETECET  aqueous

am ne, stripping the amne fromthe water with steam and then adding the
amne to the recycled aqueous am ne. 25. The process of claim 24 further
CTPY | SILhng?\PlrLgc'eLg G E']gid'}x He SithePRSHpWeIe deasoHANRY hatialvy nilaafigaspiratag i on
process. erein sard gasi.fication process converts a portion of the crude
t e \g,,?grs COPELSifognBRr honaspabsieds canerigesitopernd2@n  THdafEsceicted
claim17 further_ conpri sing preheating the heav to,i lasitﬁ%da t enper at ure of
bedJmesﬁti-ﬂJOOWﬁiemﬂ'@t?éQba]fFGETrl@hﬁOFHJrOSF%né%f)‘él?’sﬁglf%d) por conprising: from
the reaction mass. 27. The process of claim 17 further conprising cooling
the neutralized vapor and separating the condensables into hydrocarbon
angd. aqueRYsoRERITlaih B WNOYirR004phal0nR&omFhesssonieessg Bie haayy /oMU & t her
conprising gasifying the non condensables . 29. The .proce 0 im 17

f alikhe rsodemmpr 10s fergp Gea@b‘ﬁw:tf'l‘-ﬁ’@ec“f’ﬁe%ﬁelawm{fi ?0 5??@%’%5%)%5]?%% i%BﬁAl?elrlgg

precipitate to form an asphaltene-rich composition, and separating the asphaltene-nich

composition from the asphaltene-depleted composition.

3L The process of claim 30 further comprising separating solids from the mixture prior to

precipitating asphalienes.

32. The process of claim 31 wherein the sclids comprise one or more of sodium chlanide,

calcium oxide, and magnesium oxide.

33 The process of claim 29 further comprising generating steam in the gasification of the

aspnaltene-rich composition, and utilizing sai¢ steam to heat the heavy oil.

34. The process of claim 29 wherein solids in the oil are separated into the asphaitene-sch
composition.
35. The process of claim 34 wherein solids comprise cne or more of sodium chloride,

calcium oxide, and magnesiwm oxice.
36 The process of claim 34 wherein the asphaltene-rich compasition is gasified.

37 The process of clainy 29 wherein the vepors are neutraiized by contacling the vapor witn

an agueous amine.



t he vapors, thereby form ng an asphal tene-rich conposition and an
asphal t ene-depl eted conposition, wherein the asphal tene-rich conpo$ibtNIri0p
i s subsequently gasified. 30. The process of claim?29 wherein deasphalting
conprises contacting the heavy oil with an al kane solvent to forma

m xture, subjecting the mxture to cgnditions where asphal tenes
precipitate to forman asphaltene-rich conposition, and separating the
asphal tene-rich conposition fromthe asphaltene-depl eted conposition. 31.
The process of claim30 further conprising separating solids fromthe

m xture prior to precipitating asphalienes. 32. The process of claim31
wherein the solids conprise one or nore of sodiumchloride, calcium

oxi de; and nmagnesi um oxi de. 33, The process of, clain1296QHQﬁg Uquymising
geier at iThg psoeesmafrelzihes h ANFTEEIE FSF CRECSIEpNAPYee? (T ¢h ConplsT ti on
and utilizing said ﬁte mto heg%mhn@ heavy oil. 34. The process of claim
2 fuHEF BPTRPEHIDBJIESHCHTE R HIUEOHr 8™ deparated into the asphal tene-rich
conposition. 35. The process of claim 34 wherein solids conp; se one or
more of sodiumchloride; calciumoxide, and nmagnesi um oxi de. 36. ng
prgcessTRE hedsicl4lahedRiforthirecemphsing eHaoYinEH SompBsaT i BRMi e ESTled.
37. The process of claimz29 wherein the.vapors i

cGiua0RS pyneh SR AN SPTRATEBEST S AR BN O S004 SL° SIS
process of .claim 37. oLt ] contacts the vapor in a chi nmey
tﬁﬁyFoaﬁﬁ“”Fm?P%€$K%%ﬂ§§5??%595@%§§P$ﬁg the aqueous ami ne. 39. The process
of claim38 further conprising renoving a slip streamfromthe recycled
aqueous amne, stripping the amne fromthe water with steam adding the
arftne tEhGMGNE@%yﬁﬂé@’3gqueous anmine, and routing the water to the

gasi f.i er. 40..The.pk: | Qi blRfaerin e @apificstisrgpratedsi zi ng t he

o o s e DG B p P e orocess.

s gr In a gasification process.





