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REMOVAL OF NAPHTHENI C ACIDS IN CRUDE O LS AND DI STI LLATES FI ELD OF THE

| NVENTI ON The instant invention is directed to the renoval of organic
acids, heavy netals and sulfur in crude oils, crude oil blends and crude

oi | distillaf¥%¥Mg a specific class of conpounds. BACKGRODUSIUFSOTBHE

| NVENTI ON: Hi gh Total Acid Nunber (TAN) crudes are di scounted by about

$0. 50/ TAN BBL. The downstream busi ness driver to devel op technol ogies for
TAN reduction is the ability to refine | ow cost crudes. The upstreamdriver
is to enhance t REMOVAL OF NARHTHENIC ACTDSNN CRUBEQI. 8 AdNDR DISTIELAFESai ni ng
crudes. The current approach to refine acidic crudes is to blend the acidic
crudes with nonacidic crudes so that the TAN of the blend is no higher than
about 0.5. Most nmjor oil conpanies use this approach. The drawback wth
this approach is that it Iimts the anmount of acidic crude that can be
processed. Addi it #I ht 'ﬁnﬁagﬂn in the art to treat the crudes with

i norgani ¢ bas nd sodi um hydroxi de to neutralize the
acids. This approach, however, forns enulsions which are very difficult to
break and, additionally, undesirably |eaves potassiumor sodiumin the
treated crude. Further mBheinstantinvpntiay is sinected do theoemovalrof arganic acidsyy t he

nol ecul ar wei ght ran of, t aci dg they are .capable of rempvuing. Wth the
proj ected i nc%@ﬁ@é“@&?sa%qdoﬁ“tggf%ﬁgée Pﬂs’ %Jen‘gfﬁ&l i@fgﬂud%nﬁg?&g 8 North
Sea), new tech@ﬁggoggpggiﬁy@asgggg@[gpélgldgyrt her refine higher WO 99/ 50376
PCT/ US99/ 06078 - Z2- '

BACKGROUND OF THE INVENTION:

High Total Acid Number (TAN) crudes are discounted by about
$0.50/TAN/BBL. The downstream business driver to develop technologies for
TAN reduction is the ability to refine low cost crudes. The upstream driver is to

enhance the market value of high TAN, metals, and sulfur containing crudes.

The current approach to refine acidic crudes is to blend the acidic
crudes with nonacidic crudes so that the TAN of the blend is no higher than
about 0.5. Most major oil companies use this approach. The drawback with this
approach is that it limits the amount of acidic crude that can be processed.
Additionally, it is known in the art to treat the crudes with inorganic bases such
as potassium and sodium hydroxide to neutralize the acids. This approach,
however, forms emulsions which are very difficult to break and, additionally,
undesirably leaves potassium or sodium in the treated crude. Furthermore, such
prior art fechniques are limited by the molecular weight range of the acids they

are capable of removing.

With the projected increase of acidic crudes in the market (Chad,

Venezuela, North Sea), new technologies are needed to further refine higher



TAN crudes and crude bl ends. Thermal treatnent, slurry hydroprocessing and
cal cium neutralization are sone of the prom sing approaches that have
energed. However, these technol ogies do not extract the acids, netals or
sul fur fromthe crudes. Instead, they convert the acids to products that
remain in the crude. Likew se, yenoval -of. heavy netals, ., organo
vanadi um and ¥P&¥¥%onpounds and sulfur is desirable to prg"é:ﬁ'éﬁ?w‘lf%al yst
fouling during upgrading and to address environnmental concerns. US patent
4,752,381 is directed to a method for neutralizing the organic acidity in
pet roI eum and petroleum fractions to prodace a neutralization nunber of
|l ess than 1.0. The nethod invol ves treatlng the petroleumfraction with a
nmonoet hanol anég S %’"Q%Id § o) e me and
at a tenperature tgﬁ? ?(%?aegﬁhd?oﬂ g?m?g%lﬂﬁa{% Suc m ne@go %S%Kafford
the results dealcivn némalimaﬁbmancanmelafmlpmmnmg gpproddhey thabharveremer e,
napht heni c aC| ds to ot her ucts, whereas the nstant I n en I on_extracts
the napht heni &3oxesvgs th %tﬁginé ies dept exfpact gheAci c{"éﬁ‘-"c@s& Heframdhe or
removi ng orga C I nt act agent
Wrfited! h&?qui %EBH{L?L@E aéxdsTé‘ &t?p{O Sgegﬂ:lxh fif the Tnide! o

which is an organic am ne | SC are nono-, d

tri et hanol am figkewise, wembvalofiedRymetaly| 8g., yvafiddigm afd nivkel wmmayl
am ne, n-butyl am ne, sec-butyl amne, ter- tyI am ne, propanol am ne,

i sopr opanol  amnd sulfuris Sagirableforprevens eatalyst fonbing during wngradies anghione, and

t er - but anol ani ENTI ON The instant invention is
directed to a 8@%&%%&4}@5‘% gatl-rggﬁ g organic acids including naphthenic

acids, heavy netals, and sulfur froma starting crude oil conprising the
steps of:

US patent 4,752,381 is directed to a method for neutralizing the
organic acidity in petroleum and petroleum fractions to produce a neutralization
number of less than 1.0. The method involves treating the petroleum fraction
with a monoethanolamine to form an amine salt followed by heating for a time
and at a temperature sufficient to form an amide. Such amines will not afford
the results desired in the instant invention since they convert the naphthenic
acids to other products, whereas the instant invention extracts the naphthenic

acids.

US patent -2,424, 158 is directed to a method for removing organic
acids from crude oils. The patent utilizes a contact agent which is an organic
liquid. Suitable amines disclosed are mono-, di-, and triethanolamine, as well as
methyl amine, ethylamine, n- and isopropyl amine, n-buty! amine, sec-butyl
amine, ter-butyl amine, propanol amine, isopropanol amine, butanol amine, sec-

butanol, sec-butanol amine, and ter-butanol amine
SUMMARY OF THE INVENTION

The instant invention is directed to a process for extracting organic
acids including naphthenic acids, heavy metals, and sulfur from a starting crude

oil comprising the steps of:



-3- (a) treating the starting crude oil containing arganic acids, heavy
nmetals, and sulfur with an anmount of an et hoxyl ated am ne and water under
conditions and for a time and at a tenperature sufficient to froma
water-in-oil enmulsion of am ne et hoxyl ated am ne has the
fol | owi ng forvambssosze] err] wher e FRISISHEETI HA3 .&-C[ err] to xfrevsedncors

hydr ocar bon; (b) separating sai en1HR£HLACEBep (&) into a plurality of

| ayers, wherein one of such |ay contalns a treated crude oil having
decreased anounts of organic acids, heavy yjretals and sulfur; (c) recovering
said | ayer of stop (b) containing sald treated crude oil having decreased
amounts of organic aids, heavy netal and sulfur and | ayers, contalnlng wat er
and et hoxyl ated ami ne séalt trepting the-stamng crde ol cORtaIpIRE HBAUGHAGHS HEHH se,

consi st or cons essenti al. I Rl EF
DESCRI PTI ON OFBY "’r‘ﬁé ﬁé&)@éﬂé@"@%‘u&%&?ﬁ@a‘ggﬁ%@ %dagr amﬁ’g“eg{?‘é“?. ng IJr?ow t he
process can b&cpRitionsend for@Xirhé hﬁwatr £lehijRfdt@? sufficierit 3o fries warg-igbiloxy! at ed
amne, (2) is starting crude oil, (3) is the desalter, (4) is the

regener at i on (cSulsisn ofieminegalti wheseingaid ethuxydasedaming has the following

PCT/ US99/ 06078, - 4-. conversion unit, (6) is treated crude having organic
aci ds renoved f"(‘?)‘lrs | ower phase errul sion, and (8) is products. Figure 2
is a flow schenme depicting the application of the instant

R—N—CH,CH,0)H
| _

H

where m=1 to 10 and R=C; to C¢ hydrocarbon;

(b) separating said emulsion of step (a) into a plurality of layers,
wherein one of such layers contains a treated crude oil having decreased amounts

of organic acids, heavy metals and sulfur;

(c) recovering said layer of step (b) containing said treated crude
oil having decreased amounts of organic acids, heavy metal and sulfur and layers

containing water and ethoxylated amine salt.
The present invention may suitably comprise, consist or consist
essentially of the elements disclosed herein and may be practiced in the absence

of an element not disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a flow diagram depicting how the process can be
applied to existing refineries.. (1) is water and ethoxylated amine, (2) is starting

crude oil, (3) is the desalter, (4) is the regeneration unit, (5) is the organic acid
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i nvention at the well head.. (1) is a full well stream (2) is a primary
separator, (3) is gas, (4) is crude, (5) is treated (upgraded) crude, (6)
is water and organic acid, (7) is a contact tower, (8) is ethoxylated
amne, and (9) is water. Figure 3 is an apparatus usable in recovering

et hoxyl at ed awo pesstshat have been used to renove naphtheni Qcil@'bg%é&gom a
starting crude. (1) is a layer or phase containing ethoxylated amne, (2)
is a thermoneter, (3) is a vent, (4) is a graduated colum for neasuring
foam height, (5) is a gas distributor, (6) is gas, (7) is where the foam
breaks, and (8) where the recovered et hoxylated am ne is. coll ected.

DETAI LED DESCRI PTION OF THE I NVENTION In the instant invention ethoxylated
ani nes of t hecanyersen wt, (Gristreatefl erude havingaigadc sadsrentoved,i(Myisdowae oi | to
renove organi g acids, .heav t al e.g., organo vanadi um and ni ckel
conpounds, anﬁ‘ﬁﬁF’H&Fs!°fs6ﬂ%(§5ﬁa@%BFﬁss contain organic acids that generally
fall into the category of naphthenic acids and other organic acids.

Napht henic acid is a generic termused to identify a m xture of organic

aci ds present in a pet Figuretisa flow. schiamb dbpiviing theiagplicativn b€ thyiasiamt ei t her

al one or in conbinatigon w of her. .organi c_aci ds, such as sul fonic acids
and phenol s. DYfRfion "ctﬁ]ég Wﬁ@g?ﬁﬁ{ H}\}%H &é)weiléfrsmmeﬁ PR §epangtos, f or
extracting n [ ' ' r t eni:St i t he,

ot hoxy at od o] hoge, (3 pitfe, (F18 ol GpBRachU AR, B 'S Wale? sl ol | <

m sci bl e in tdvid,d7) istacconeact tosver,o(@) iscetbotyhated aftne bhd(o) iOwateps | npart wat er

solubility to the salts forned. In the above formula mis 1 to 10,
preferably to 5, R=Clerr]to CJerr] hydrocarbon. R nay be

Figure 3 is an apparatus usable in recovering ethoxylated amines

that have been used to remove naphthenic acids from a starting crude. (1)isa
layer or phase containing ethoxylated amine, (2) is a thermometer, (3) is a vent,
(4) is a graduated column for measuring foam height, (5) is a gas distributor, (6)
is gas, (7) is where the foam breaks, and (8) where the recovered ethoxylated

amine is collected.

DETAILED DESCRIPTION OF THE INVENTION

In the instant invention ethoxylated amines of the following

formula

R—Iﬁ—(CH;CHjO).,H

H

are added to a starting crude oil to remove organic acids, heavy metals, e.g., _
organo vanadium and nickel compounds, and sulfur, Some crude oils contain
organic acids that generally fall into the category of naphthenic acids and other
organic acids. Naphthenic acid is a generic term used to identify a mixture of
organic acids present in a petroleum stock. Naphthenic acids may be present

either alone or in combination with other organic acids, such as sulfonic acids



branched or linear. For exanple suitable R groups are tertiary butyl,
tertiary amyl, neopentyl, and cycl ohexyl, preferablt Rw Il be tertiary
butyl and mw Il be 2. Surprisi RN éjAS i ne (R=H), although
soluble in I a strong ba& r e the orgapl '

i ncl udi ng n\gﬁ%tsﬁg%@% aci ds as d£scr’i REPLAGED he - i 1 tant i nvcaapnéfvﬁum%.g)ogzst he

I nstant invention organic acids, rncludr ng, napht heni ¢ acids which are
renoved fromthe starting crude oil or blends are preferably those having
mol ecul ar wei ghts ranging from 150 to 800, nore preferably, fromabout 200
to about 750. anfl@henaels.adhus,themnstaghinveptignss pertculaslystuitable £o1 sxtagtingict s or
substantially de ea,ses.(iihe anount of napthenic acids present in the
starting crudé‘.apg{}‘e 5t htially is nmeant all of it acids except for trace
anounts. However, it is not necessary for substantially all of the acids to
be renoved since the value of the treated crude is increased if even a
portion of the napht heniTbe #mpordans chameteristing of thptthexyiated pminesfapzthat theat t he

oo o D e B e B i 1
heavy netal s Weﬂ%x%%irg%ﬂ@%;&r??ﬁ%ﬂﬁ?%ﬂw@%& Pirffe! abthe abdle | €aST

about 10% and, npDst east about 20% The anount of sul fur
by at |east alfontuladn ipidbdOapeferaliy dtto 5)R~Ehdo Cahydroparbber Rohgy babout 17%

(st art 1o or Uadusneed G LaeHte: Pt PRl dutiNe BoETaNES Al TRey Dt FiAgs.
Preferably, t t ' ' : sbe
acidic factions %ﬁ%@&ﬁ%}?&%ﬁg@héﬁ%ﬁgﬁﬂ@im%ﬁggegu%wbuﬁ%%@gtﬁgﬁI ng
crudes are trdrt2dSwptikingly, a/poindry afmir (R3H), altleshighrohblcmpedibranda f or m ng

an anine salt with_the_organic acids present. i he starting crude. This
strong base does%ot remove tge oBgamc ac&ds, Exc}udmg naphthemgc acids as

described in the instant invention.

In the instant invention, organic acids, including naphthenic acids
which are removed from the starting crude oil or blends are preferably those
having molecular weights ranging from about 150 to about 800, more preferably,
from about 200 to about 750. The instant invention, preferably substantially
extracts or substantially decreases the amount of naphthenic acids present in the
starting crude. By substantially is meant all of the acids except for trace
amounts. However, it is not necessary for substantially all of the acids to be
removed since the value of the treated crude is increased if even a portion of the
naphthenic acids are removed. Applicants have found that the amount of
naphthenic acids can be reduced by at least about 70%, preferably at least about
90% and, more preferably, at least about 95%. The amount of heavy metals may
be reduced by at least about 5%, preferably, at least about 10% and, most
preferably, by at least about 20%. The amount of sulfur by at least about 5%,
preferably about 10% and, most preferably, about 17%. Particularly, vanadium

and nickel will be reduced,
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will be the anpbunt necessay to neutralize the desired anount of acids
present Typically, the anbunje.Qie-athlo ee=gnine W Il range fromO0.15 to
3 nol ar equi val ens based upg Imuﬁism ganic acid present in the
crude. If one chooses to neltali zeﬁewhsﬁmntlaly all of the naphthenic

aci ds presenwosdmesvsa nol ar & : ated am ne W pbT/DSokeRsl-
Preferably 2.5 tinmes the anount of napht heni c acid present in the crude
will be used. The nol ar excess allows fotghi gher weight nolecular acids to
be renoved. The instant invention is capable of renoving napthenic acids

ranging 1 ol eoul ar gl RO Pkl ecly £ BEARLXZROR 0. The

wei ght ranges for the na enic aC| downwar d

of the nenber blehds aidﬁxﬁﬁl%ﬁltmdferﬁdlﬁ(the ﬁthﬂmgadﬁ@%wﬂl e dm&dﬁﬂde, Bgen the
sensivity level of the analytical neans used to determ ne the nol ecul ar

wei ghts of t heamgsa beasidicfsictions efwwhale crede sich ax ¢ vagun gas 0ibsThein be added

the ot ‘h’éx'y{‘af%%’?da%ack%@a# B o s iR S b B ilFR aBtd (a8 of, U5 To 20
W% water i s giifich Apsmthc SRR Wit e offRURY acids presdat i the stbdrigd\@hdd. MEhigmi ne i s

added in conbination with the water or pior to the water, the crude is
treated for awill bethermount accessany tan therdesinediamauntrofiapids presentul si on of

th | at ed ' f id | Lo f Cont d d
pon L he. nat ot SPGRE e apapot ek Bt Wil e ron koGl o i | and
the amount of 3edd)ey 19588 upSHEid-amiust 6?6@%1@ta€idcﬁre§e%€‘ﬁltﬂ199rdd§ any

tenperature that wl effect reaction of the éethoxylated am ne and the
napht heni ¢ acHamerbnoses tedeutralizh substantielly ali loé thernaphthdnicTacpdsquesent, theme

process -7 - i;s condugt erat 0 bout Q abgut 220C,
preferably, aﬁgfﬁlarﬁ“’?sﬁ o&gﬁwya‘ff%[@ f@“ ?f{) % g‘?’%‘?l@&a%W? out 25 to
about 80[ err | emoitoTHdpEheMt atid 728Q8t in the crude will be used. The molar excess

allows for higher weight molecular acids to be removed. The instant invention is

capable of removing naphthenic acids ranging in molecular weight from about -
150 to about 800, preferably about 250 to about 750, The weight ranges for the
naphthenic acids removed may vary upward or downward of the numbers herein
| presented, since the ranges are dependent upon the sensitivity level of the
analytical means used to determine the molecular weights of the naphthenic

acids removed,

The ethoxylated amines can be added alone or in combination with
water. If added in combination, a solution of the ethoxylated amine and water
may be prepared, Preferably, about 5 to 10 wt% water is added based upon the
amount of crude oil. Whether the amine is added in combination with the water
or prior to the water, the crude is treated for a time and at a temperature at which
a water in oil emulsion of ethoxylated amine salts of organic acids will form.
Contacting times depend upon the nature of the starting crude to be treated, its
acid content, and the amount of ethoxylated amine added. The temperature of
reaction is any temperature that will effect reaction of the ethoxylated amine and

the naphthenic acids contained in the crude to be treated. Typically, the process

Cm——
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from about atnospheric pressure, preferably from about 60 psi (414 kPa) and

nost preferably, from about 60 psi (414.kPa) to about 1000 psi (6895 kPa).

The contact times will range fromileerd t If, preferably 3 to 30
rgﬂﬁy- E%T I-?Aslpg\g‘l" t the higher

m nutes. Heavier crudes will pref¢g g
t enper at ur es AP B¥Wssures. The crl s sal t s REYSAYFOTH xed

wth water, if stepwise addition is perforned, at a tenperature and for a
time sufficiet to forman enulsion. The ti'tes and tenperatures remain the
same for sinultaneous addition and stepw se addition of the water. If the
addi tion is daseomiuotedtat teppesatyrestof@aboatd0ntg absutr22080; peefermbly, hbaut@Sus | vy

with the addition at the tenperatures gnd r the tines_describ above. It
i s not necessabgut BO°Craad<matn B ¥ &?HF %? thakoyt %{Ef%ﬁ%@rﬁwﬁ

addition to t ' ' | t 5%? kiSariga ki pl ace.
Thus, treatnen O%Etﬁ)é"ﬁgmgygfrhtg?%gﬂgrug’e&?ﬁ%@t}ggfsoﬁgo ltggﬁkla%{dfﬁigggnd
agitation to fypéferably, drom about 601to abeual000esi. MThe cumtactitimes evill eanggdrom such as
those with APl indices of 20 or | ower and viscosities greater than 200 cP

at 25[err]C, mbent}minytein 1 howk prefersbliatout 3 dorphous 80 misutssotisader err ] C.

ol ural ity of e vl pReRBh2Pe PPRR0 BE e B frmtckardy SRRBESR 8€ 0" hose
skilled in theraddcontRhingfa il is fRAMiixed Withwatel, Bstdpviseiddifitigis and
el ectrostatic separation. A plurali t%/quf | ayers results fromthe

separati on. Tpsroaned; at afteraperatiyeard {oria time syfficignttofornrian emulsiomoplke | ayer
tai th d i whi ch.t ' .h t al. | h
been r enoved. RIS apddemReiy e ferbin, % Afhe 35t s eots n it Ban ABS sttt ant ne

sal ts of high QpgioiRstitherwark Iifithe adision iddend SRERarRehily Ahe niRimg jy anadi um
and ni ckel conpounds and sul fur conpounds, while the bottomlayer is an

aqueous | ayer conduatedsinmitanéomsly with dheaadditiorsati the tenfperaturesahé forlthe times ght

L T DL Iat, e SOt A 0 8 il Sadish b RECES 201 © Y

petiod in addition to the period during which the salt formation is taking place.

Thus, treatment of the starting crude includes both contacting and agitation to
form an emulsion, for example, mixing. Heavier crudes, such as those with API
indices of 20 or lower and viscosities greater than 200 cP at 25°C, preferably
will be treated at temperatures above 60°C.

Once the water-in-oil emulsion has been formed, it is separated
into a plurality of layers. The separation can be achieved by means known to
those skilled in the art. For example, centrifugation, gravity settling, and
electrostatic separation. A plurality of layers results from the separation.
Typically, three layers will be produced. The uppermost layer contains the crude
oil from which the acids, heavy metals, and sulfur have been removed. The
middle layer is an emulsion containing ethoxylated amine salts of high and
medium weight acids and surface active organo vanadium and nickel compounds
and sulfur compounds, while the bottom layer is an aqueous layer containing
ethoxylated amine salts of low molecular weight acids. The uppermost layer

containing treated crude is easily recoverable by the skilled artisan. Thus, unlike
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WD 99/ 50376 PCT/ US99/ 06078 - 8-
the treatnents used in the past whereby the acids are converted into
products which remain in the crude, the instant process renoves the acids
fromthe crude. Additionally, though not required, denulsification agents
may be used twoembrce the rate of denulsification and co- sRE%RMRersSUCh as
al cohols, may be used along with the water. The process can be conducted
utilizing existing desalter units. Figuregl depicts the instant process
when applied in a refinery. The process is applicable to both production

d fini ti T I di i IS t ted with th ired
arount of - et Ok RGP AR RYE R ey Ihe, AR ark GomHEteITN mdusE ang
M xing with aviie fefnai ﬁ%e%hde?ﬁe%ﬁ@ﬁftpr&e&@&ﬂﬁv&’ﬁieﬁc'

Q}%& ted
am ne can be added first, m xed and fol Fowed by water aﬁ?ﬁng{rll{%an e'{rflrixi ng.
The treated starting crude is then subjected to denul sification or

separation in a desalti uni i ch applies electrostatic field or
ot her separation mans.xgﬂﬁo’_&ﬁﬁw\:@@ghp amedarﬁﬁmfﬁé%psna&@f%wmp i s
drawn of f at Ul foGnaid the blte6f BetiiSiACi S EHd doeLdIindl shén Holdrts  The
| ower aqueous and emul si on phases are drawn 0 oget her or separately,
pref erabl y togeytterusaddlongsvith thedvatéthey nay al so be processed separately to

recover the treating am ne. Likew se, the recovered aqueous an ne sol ution
may be reused and a cyclic process obtained. The naphthenic acid stream may

non- corrosi ve product, S BPeas HLHE shlkién ik ik kvl i ocS e

i nstant invention would be especially applicable at the well head. At the
wel | head, starting crudes typically contain co-produced water and gases.
Figure 2 illustrates tHagusd depagss thetiystant progess whemappliedinarefinerat t he wel |

head. In Fi guit§e froddsd ilappitle HiHoRRRFRMH J}{d’}gﬁﬁﬁﬁ rotpieﬂxgons. The acidic
oil stream is treated with the required amount of ethoxylated amine by adding
the amine to the wash water and mixing with a static mixer at low shear.
Alternatively, the ethoxylated amine can be added first, mixed and followed by
water addition and mixing. The treated starting crude is then subjected to -
demulsification or separaﬁon in a desalting unit which applies an electrostatic
field or other separation means. The oil with reduced TAN, metals and sulfur is
drawn off at the top and subjected to further refining if desired. The lower
aqueous and emulsion phases are drawn off together or separately, preferably
together and discarded. They may also be processed separately to recover the
treating amine. Likewise, the recovered aqueous amine solution may be reused
and a cyclic process obtained. The naphthenic acid stream may be further
treated, by methods known to those in the art, to produce a non-corrosive
product, or discarded as well.

In a production process, the instant invention would be especially
applicable at the well head. At the well head, starting crudes typically contain
co-produced water and gases. Figure 2 illustrates the applicability of the instant

invention at the well head. In Figure 2, a full well stream containing starting



WD 99/ 50376 PCT/ US99/ 06078 - 9-
crude, water and gases is passed into a separator, and separated into a gas
stream which is renoved, a water stream which may contain trace anounts of
starting crud nd a starting crude stream (having water and gases
removed) whic bﬁ%@%‘ont ain trace amounts of water. The wat e‘r’c‘iiﬂ‘ﬂ’”e?"%le
streans are then passed into a contact tower. Ethoxylated am ne can be
added to either the crude or water and the?instant treatment and mi xi ng
carried out in the contact tower. The water and crude streans are passed in
a count er cur r earudd, adtercandi gasesiie passed into atsoparator,i andisieparpted detocegasistream

et hoxyl ated am ne, ,to form an unstabl e,oil -in-wat.er,_enul si on. unst abl e
enul sion is fo‘?’ﬁé‘h IWWSH]ﬁwPWEs%%W@%'B@éCWP‘WH aH‘r?Wtsrﬁfig\ tation
to the agueous,fashdialrdiihbiid s@iim (Hivirk varcPhRHLERs el RAP GG Of |
in a continuous adueous p a%e. The crude I(?)gll shoulgfsgse added?toc?‘hegyaqueous
phase rat her tdommin traceiameounts ofvatee. The mqtexciddride stieems arecthem passed n or der

to mnimze formation of a stable water-in-oil epulsion. rati,o of 1:3 to
1135, 'pred G A & CoRing tawar, dRBRRYISES SRR GRS #iled 1 Sihvs 2bF GHISEr Lpon t he
wei ght of oil : [fg}nté ! ' h atio
of oil to aquevg%gr %ﬁ&'agxg‘iﬁsstﬁgﬁgn&ﬁérﬁﬁ?gggmﬁ e é‘?ﬁ’lﬁmh{&&g{ﬁ%@% Zgé anm ne
wi Il range frowgateband cridd Stréxnsdre phssad ik souretepcurrahtefatison isthe coptaot t he

amount of organic acid present .in the starting crude. Aqueoys phase is
ei t her the wattewestindimpresense Rbsiionylatedaming tpé’oraaa%ansiﬁﬂeeilﬂy-wm he crude

or ethoxyl ated ] I o .06 | 210 the
wat er. Dropl ete@%@gf Wb{? %erg@s@?r?gﬁé&weﬁﬁ%oﬁﬂg agﬁlds%uﬁ?gggvnﬁsh i's
typically nee%ﬂyu@fﬁ%mﬂibﬂ% the aghieowsrphdse il d sifficieptradots pridacxy| at ed anmi ne

shoul d be carried out for a period of time sufficient to_disperse the oil
in the aqueousdispersioniofoddn aspRtinysus pauegys phass. The crude oil should be added

to the aqueous phase rather than the aqueous phase being added to the crude oil,

in order to minimize formation of a stable water-in-oil emulsion. A ratio of 1:3
to 1:15, preferably 1:3 to 1:4 of oil to aqueous phase is used based upon the
weight of oil and aqueous phase. A stable emulsion will form if the ratio of oil
to aqueous phase is 1 to 1 or less. The amount of ethoxylated amine will range
from about 0.15 to about 3 molar equivalents based upon the amount of organic
acid present in the starting crude. Aqueous phase is either the water stream if
ethoxylated amine is added directly to the crude or ethoxylated amine and water,
if the ethoxylated amine is added to the water. Droplet size from 10 to 50
microns, preferably 20-50 microns is typically needed. Contacting of the crude
oil and aqueous ethoxylated amine should be carried out for a period of time
sufficient to disperse the oil in the aqueous ethoxylated amine preferably to
cause at least 50% by weight, more preferably at least 80%, most preferably 90%
of the oil to disperse in the aqueous ethoxylated amine. The contacting is
typically carried out at temperatures ranging from about 10°C to about 40°C. At
temperatures greater than 40°C, the probability of forming a stable emulsion
increases. The naphthenic acid ammonium salts produced are stripped off the

crude droplets as they rise from the bottom of the contact tower. The treated



cause at |east 50% by weight, nore preferably at |east 80% nost preferably
90% of the oil to disperse in the aqueous ethoxyl ated am ne. The contacting
is typically carried out at tenperatures ranging fromabout 10[err]C to
about 40[err]C. At tenperatures greater than 40[err]C, the probability of

form ng a st aldh eyl Si on i ncreases. The napht henic acid at'ﬁf?ﬁlis sl ts
produced are stripped off the crude droplets as they rise fromthe bottom

of the contact tower. The treated WO 99450376
PCT/ US99/ 06078 -10- crude is renoved fromthe top of the contact tower and

wat er cont ai ni th I d ' t f ht heni ' (1 I
i's rem)vegtla:c pi)‘fr’lfgggg ro?< Ya ; B’F‘aﬁﬁg&cs %g‘?’ﬁ?ﬁ&g‘g‘?‘: ) %ﬁ?&g‘\lﬂg@“é‘&gmﬁggr Zégcr:ls')
crude having %ﬂ@kﬁ&eg&nﬁfe %g%?ﬂ@%ﬁ@@ﬁ?(l%ﬂﬁy&%ﬂ&ﬁ@&d%mﬁ% wel |

head. The treated crude nay then be treate such 7as ‘el ectrostatically, to
remove any r entottomof thetcontaetidwenrpht thisnway, aniuggraidéd cmsde heving Baphthenier and

organic acid ethoxylated am ne salt bypyoducts, renpved fronthe contact

tower can be raER¢HIEEOY m&‘q%*@%m .atllg‘?i\k’ﬁ’éﬁ‘?gguﬁ‘qge”! CIEgS MYt t he

et hoxyl at ed amj ' i3 | ' rior to
y "8 be irkatth ducl 35 SRSEEAMAIN AoRERL MBI bR P

reinjection. recovered ethoxy ne can used 1 n the

process, ther eiphthenitidcids ildesiredi ¢ process. If it is desirable to
regenerate the organic acids, including naphthenic acids and et hoxyl at ed
am nes, the follow ng process can be used. The nethod conprises the steps

of (a) treating the |ay r e) f. 0] 1. QW | at ed
crude layer including szi'g %W&E&négéérﬁ\%l&%&ﬁgeﬁ%ﬁ%%t%rgﬁcgsﬁ sel ected
from the grouprefiRved Ko ithe FoRREEIowRE tabbfeiraitédints thedrend. dowever,

due to the cost of the ethoxylated amine, it will be desirable to perform a

recovery step prior to reinjection.

" The recovered ethoxylated amine can then be reused in the

process, thereby creating a cyclic process.

If it is desirable to regenerate the organic acids, including
naphthenic acids and ethoxylated amines, the following process can be used.
The method comprises the steps of (a) treating the layers remaining following
removal of said treated crude layer including said emulsion layer, with an acidic
solution selected from the group comprising mineral acids or carbon dioxide, ata
pressure and pH sufficient to produce naphthenic acids and an amine salt of said
mineral acid when mineral acid is used or amine bicarbonate when carbon
dioxide is used, (b) separating an upper layer containing naphthenic acids and a
lower aqueous layer; (¢) adding, to the lower aqueous layer, an inorganic base if
step (a) utilizes a mineral acid, or heating at a temperature and for a time
sufficient, if step (a) utilizes carbon dioxide to raise the pH to 2 8; (d) blowing
gas through said aqueous layer to create a foam containing said ethoxylated
amines; (&) skimming said foam to obtain said ethoxylated amines. The foam

may further be collapsed or will collapse with time. Any gas can be used to



pressure and pH sufficient to produce naphthenic acids and an am ne salt of
said mneral acid when mneral acid is used or am ne bicarbonate when
carbon dioxide is used, (b) separating an upper |ayer containing naphthenic
acids and a | eous layer; (c) adding, to the | ower o) | ayer, an
I norgani c bas‘gw?%/sog?d;p (a) utilizes a mneral acid, or heaf?#ﬁugﬁmﬁa”y
tenperature and for a tinme sufficient, if stép (a) utilizes carbon dioxide
to raise the pHto [err] 8; (d) blow ng g'dé“through sai d aqueous | ayer to
create a foam containing said ethoxylated am nes; (e) skimmng said foamto
obtain sai d etdrests the feameprovided itis unteactivernsyndrtiin the instant prodess, hovewer, wi | |
coll apse wth tige.,,An) can, bg, used. . WD 99/ 50376 .

PCT/ USo6/ 0607 ePretepty atk mifibe WEd Thosk %}%@;l&g& it °%f°a§i£é§%ﬁt\§8“%h1°@ nert in
the instant proeasSeifiowesable @/ @lEpRthY féinf, cbhicalIakiftho doagfegh! 11 ed in
the art can readily select suitable gases. I'f 1t is desirable to collapse
the foam chemnirtisdnscakibewsed,@rtother &khovhenechanicaldecmiquebe used, or ot her
known mechani cal techniques. In the nmethod used to recover the ethoxyl ated
am nes, a mneral acid nay be used to convert any ethoxylated am ne salts
of naphthenic acid for | i j [ rﬁ%in Q : rting
crude. The acids nmay bgﬁgg\@g{l:%tg%i ?Fﬁgﬁys}u fur@g eg'g{xg?ﬂ?%y r{g%'ﬁgoxﬁ{n?}tgci d,
phosphori c aciatidundy e xisett tosconivent any ethédyliatedandhé yaltsafmaphthenioncide nay be

added to the epul sign_ of am ne, ethoxylated salts under_ pressure. In_either
scenario, the a’émeﬁaw&mhthe@mc%ﬁ\frm@@fﬁﬁmstaﬂm%wdeabvmaﬁmayb%s i S
reached, pref 10 8. ' | - t.S.: 4 1 Lon of an
upper napht heﬁs{eg&g"'\é%&@g{%@?‘%%ﬁg’ }ﬁb(ﬁ%@g(g#&%%‘)gﬁfo giv‘\’earilda%b({e@.lds@egyer. The
| ayers are thaheefaAdditidnsiig chtdohdoide may He hdied tol the amibiorpsr dntigegani c

base such as anponi um hydroxi de, sodi um, . . L
ethoxylated salts under pressure. In either scenario, the acid addition is

continued until a pH of about 6 or less is reached, preferably about 4 to 6. Acid
addition results in formation of an upper naphthenic acid containing oil layer,
and a lower aqueous layer. The layers are then separated and to the aqueous
layer is added an inorganic base such as ammonium hydroxide, sodium
hydroxide, potassium hydroxide or mixtures thereof, if a mineral acid was used,
to obtain a pH of greater than about 8. Alternatively, the aqueous layer is heated
at a temperature and for a time sufficient, if carbon dioxide is used to obtain a
pH of greater than about 8. Typically, the layer will be heated to about 40 to
about 85°C, preferably about 80°C. A gas, for example, air, nitrogen, methane
or ethane, is then blown through the solution at a rate sufficient to create a foam
containing the ethoxylated amines. The foam is then recovered and collapsed to
obtain the ethoxylated amine. The recovery process can be used either in the

refinery or at the well head prior to reinjection.

The invention will now be illustrated by the following examples

which are not meant to be limiting.



hydr oxi de, potassi um hydroxide or m xtures thereof, if a mneral acid was
used, to obtain a pH of greater than about 8. Alternatively, the agueous

| ayer is heated at a tenpera nd for a time sufficient, if carbon

di oxide is used to obtain a pPFHIY SHEERHR about 8. Typically, the
layer will bwowsbtae to about 40 IREPER@ég rr] C, preferabinfssdfaes
80[err]C. A gas, for exanpl et—er——~ni-tLlgen.  [Jet hane or ethane, is then

bl own through the solution at a rate sufficient to create a foam contai ni ng
t he et hoxyl ated am nes. The foamis then recovered and col |l apsed to obtain
t he et hoxyl ated am ne. The recovery proc‘e‘%S can be used:.either in the

refinery or at the well head prior to reinjection. The invention will now
be illustrat e BX®WMPEE If ol | owi ng exanpl es which are not neant to be
limting. - 12 - EXAWPLE 1: In this exanple a 40/30/30

"] SOPAR- M'/ Sol vent 600 Neutral/Aromatic 150 was used as a nodel oil.
"I SOPAR M' is an isopaqﬂmg%ﬂggubﬁé%@ﬁﬁéymﬂgv Qe,i}lggﬂral is a base
[ [ I Sti C

oil, and Aromatic 150 is an aromatic ["ate. b-Terr ol anic acid was
used as the niduefral/Anpinatier158 was usedasth modeladih yIISPPARNMY s an isapardffinic oxi de

?E#Sl BSZ‘%&@&M&@%‘%@S Nl 1 i 0 Afpriic 4SS RBAUIA: no. ;
e R R e N e e

napht heni ¢ acp@rgtyrinvanadibin Bide 4/ e Reavamadl um i nto an enul si on phase. In
this exanple, 2 W% of 5-[err] cholanic acid and 0. 05 wt % oct aet hyl

prorphyrin vanadi um oxi de were solubilized in the nodel oil and
The acidic crude was treated with an equimolar amount (based
upon the amount of 5-B cholanic acid) of a secondary amine ethoxylate where
R=t-butyl and m=2. 5 wi% water was added and the treated oil mixed. The
emulsion that formed was centrifuged to separate the naphthenic acid as its salt

and organo vanadium into an emulsion phase.

In this example, 2 wt% of 5-B cholanic acid and 0.05 wt%
octaethy] prorphyrin vanadium oxide were solubilized in the model oil and
subjected to the emulsion fractionation process herein described (mixing for 15
minutes at room temperature) using tertiary butyl diethanol amine. The total
acid number of the model oil dropped from 4.0 to 0.23, and a 23% drop in
octaethyl vanadium prorphyrin oxide was observed. High Performance Liquid
Chromatography revealed a 99% removal of the 5-8 cholanic acid from the
treated oil.

EXAMPLE 2:

A North Sea Crude (Gryphon) having a TAN of 4.6 was utilized in
this example, Tertiary butyl diethanol amine was used at varying amine treat

rate and wt% water addition. The results are tabulated in Table 1.

e e
—
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subjected to the enul sion fractionation process herein described (m xing
for 15 mnutes at roomtenperature) using 2-2' (tert-Butylim no)diethanol.
The total acid nunber of the nodel oil dropped from4.0 to 0.23, and a 23%
drop in oct aeyBybsysafradi um prorphyrin oxide was.observed. b rmance
Li quid Chronat ograpﬁpy reveal ed a 99% renoval of the 5-[err] ¢ §9§/§{o& acid
fromthe treated oil. EXAMPLE 2: ‘A North Sga Crude; (G yphon) havi ni a TAN

of 4.6 was utilized in this exanpte. 227 ért-Butam ' A5 BE was
used at varying amine treat rate and w % water addItIO_ﬁE Lgﬁg-iesu f|]s are
tabul ated in Table 1. TABIE | Ani ne EABLEly nole raftEh Bl
Tenperature of mxing = 25[err]C Tine of mxing =5 to 30 m nutes Vol une of
wash water = 5 to 10 wt % M xi ng of wash water = gentle tunbling of

oi | /water m xt Afrind t Adid thole tatid=1218.es Separati on = Centrifugation at 1800
rpmfor 30 mnutes or electrostatic denulsificaion at 80[err]C for 30

m nut es Ani ne Temperature of mixing =PARCRate (nol e Water after Amne

I val ent Nop osl . 5 1.2 2.5 5 1
ﬁgﬁ'eva ents) riffe %fﬂxmégagto%ozxﬁfﬁmtcs 12

Volume of wash water =5 to 10 wt%
Mixing of wash water = gentle tumbling of oil/water mixture for 10 to 13

minutes

Separation = Centrifugation at 1800 rpm for 30 minutes or electrostatic
demulsification at 80°C for 30 minutes

Amine Treat TAN
Rate (mole Water after
Amine equivalents) Wit% treat

12 5 1.2

utyt—N—(EO,H
2.5 5 1
tbutyl—— N—(EO),H
none 0 10 4.2

EXAMPLE 3:

A Venezuelan crude was treated as described in Example 2 (2.5
mole equivalent of amine and 5 w% water) and a TAN reduction from 2.2 to 1.1,
a 13% reduction in vanadium, and a 17% reduction in sulfur were observed. The
extraction temperature was 80°C, at atmospheric pressure and time = 1 hour. A
performance improvement in TAN reduction from 2.2 to 0.6 was observed when

the extraction temperature was 180°C, the pressure 60 psi , and time = 1 hour.
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EXAMPLE 3: A Venezuel a crude was treated as described in Exanple 2 (2.5
nol e equi val ent of amne and 5 wbowater) and a TAN reduction from2.2 to
1.1, a 13%reduction in vanadium and a 17%reduction in sulfur were
observed. The extraction te rr] C, at atnospheric pressure
and time = 1 Wwowesosfs perfor i SHEPT sasrBgEN | 1 TAN reduct i firafidosifdeds 2 t O
0.6 was observed when the ektractRERLAGEDPEr atjure was 180[err] C, the
pressure 60 psi (414 kPa), anad rrmmE—=—¢—hou - 14 - EXAMPLE 4: A Chad
crude Bol obo 2/4 having a TAN of 7.3, a vijgcosity of about 6000 cP at
25[err]C and 10 sec[eri] and an API gravi'tly' of 16.8 was used in this
exanple. It was treated according to the conditions set forth in Exanple 3.
A TAN reduction from7.3 to 3.9 was observed. EXAMPLE 5: Regeneration of
Am ne Usi ng Mm@%hd A North Sea crude, G yphon, was subjected to the
enul sion fract process described in Exanple 2. The | ower emnul sion
phase was extracted and used as follows. 100 nL of the enul sion was taken
in a separatory funnel and concentrated sulfuric acid added to bring it to

a pH of 6. An instant ré& Chatcrie Baloboi2éhhavinga TAN ofi7.8a4 eiscosityalfubl e oi |
was observed. The er. us ase;was s rated f.r t he oi | phase. The
oi | phase was %&fé@@d&b%%é?@mﬁﬁ sf%:ﬁm%"%ﬁf ilgg‘!"%f’e“sﬁﬁlgb e of
napht heni ¢ aci dampiPlicval Hictdidi ; l i ght

napht heni ¢ aci ds vi’gr:‘ e ext #gg?ggcéﬁém%ﬁgﬁﬁg}&ggf ééq\%gg "gggéﬁﬂ[e\g?t'ﬁe
aqueous phase TANobdwitiondrqud73f t03.9 Was obspmesdu s .

EXAMPLE 5: Regeneration of Amine Using Mineral Acid

A North Sea crude, Gryphon, was subjected to the emulsion
fractionation process described in Example 2. The lower emulsion phase was

extracted and used as follows.

100 mL of the emulsion was taken in a separatory funnel and
concentrated sulfuric acid added to bring it to a pH of 6. An instant release of
naphthenic acid as a water insoluble oil was observed. The lower aqueous phase
was separated from the oil phase. The oil phase was analyzed by FTIR and °C
NMR to confirm the presence of naphthenic acids. HPLC analysis indicated 250
to 750 molecular weight naphthenic acids were extracted. Ammonium
hydroxide was added to the aqueous phase to obtain a pH of 9. The aqueous
solution was introduced into the foam generation apparatus shown in Figure 3.
Ailr was bubbled through the inlet tube at the boﬁom to generate a stable
sustained foam that was collected in the collection chamber. The foam collapsed
upon standing resulting in a yellow liquid characterized as a concentrate of

tertiary butyl diethanol amine,

— ——
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solution was introduced into the foam generati on apparatus shown in Figure
3. Air was bubbled through the inlet tube at the bottomto generate a

stabl e sustained foamthat was collected in the collection chanber. The
foam col | apsed upon standing resulting in a yellow liquid characterized as
a concentrat YOP¥FY (tert. butylim no)di ethanol . EXAMVPL PG/USBRTRer at i on
of Amne using CJerr] A North Sea Crude, Gyphon, was subjected to the
enul sion fractionation process described in Exanple 2. The | ower emul sion
phase was extracted and used as follows. .90 nL of the enulsion was taken
into an autoclave, solid CJerr] added and the emul sion was stirred at 300
rpmat 80C an } : The product was centrifuged
for 20 m nut e?%s'rf?%? 0 sg@a?ga%“%h%%¢g? i nsol ubl e napht heni ¢ aci ds
fromthe aqueous phase. The oil phase was anal yzed by FTTR and [err] C NWR
to confirmthe presence of naght henjc acid. HPLC analglsi s indicated 250 to

750 nol ecul ar wei ght napriledhSea Geides Guephone was sebjeated torfhe mlsiomqueous

phase was at of .9 indicatir 3 i i i.he. The
P neous Soi ut [ HeRRqh APEtrs Bteiibeh S ERERRlS 2 Tl 1obAr cRRARM ShadfWRE . | O
Figure 3. A r aaqctedlhd ased sxddibwthe inlet tube at the bottomto generate a
stabl e sustai ned foamthat was collected in the collection chanmber. The

foam col | apsed upon standing resulting in a yellow |liquid characterized as
a concentrate of 2-2 (t%(t) in'iugfythé @m?l?s}gx'x s?vtap %?chlx into an autoclave, solid CO,

added and the emulsion was stirred at 300 rpm at 80°C and 100 psi for 2 hours.

The product was centrifuged for 20 minutes at 1800 rpm to separate the water
insoluble naphthenic acids from the aqueous phase. The oil phase was analyzed
by FTIR and }>C NMR to confirm the presence of naphthenic acid. HPLC

analysis indicated 250 to 750 molecular weight naphthenic acids were extracted.

The lower aqueous phase was at a pH of 9 indicating regeneration
of the organic amine. The aqueous solution was introduced into the foam
generation apparatus shown in Figure 3. Air was bubbled through the inlet tube
at the bottom to generate a stable sustained foam that was collected in the
collection chamber. The foam collapsed upon standing resulting in a yellow

liquid characterized as a concentrate of tertiary butyl diethanol amine.

N
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WD 99/ 50376 PCT/ US99/ 06078
-16- CLAIMS: 1. A process for renoving organic acids, heavy netals, and
sul fur froma starting crude oil conprising the steps of: (a) treating the
starting crude oil containing organic acids, heavy netals, and sulfur with
an anount of wossi#stsesyl ated am ne and water under conditi ongrAndoddgis @ time
and at a tenperature sufficient to forma water in oil enmulsion of am ne
salt wherein said ethoxylated am ne has the following forrmula [err] where m
= 1to 10 and R=Cferr] to (Jerr] hydrocarhgn; (b) separating said enul sion
of step (a) into a plurality of |ayers, wherein one of such |ayers contains
a treated crud ginldshavi ng decreased anounts of organic acids, heavy netals
and, sul fur; (c}" recovering said |layer of step (b) containing said treated
crude oil having decreased anmounts of organic acids, heavy netal and sul fur
and | ayers containing water and ethoxylated am ne salt. 2. The process of
claim 1 wherein said watleA process Sgdemowing oaganinasids, heavy metalspandosulfog sai d
et hoxyl at ed anjne. ~17- 3. .. The. process of.claim1l wherein said organic
aci ds” range innh%%mgc ed’ﬁlthm “ﬁé@eﬁ?ﬁg@%_ 4. The process of claim1l
wherein said anount of ethoxylated amne is 0.15 to 3.0 nolar equival ents
based on the anmount of organic acids.

(a) treating the starting crude oil containing organic acids, heavy

metals, and sulfur with an amount of an ethoxylated amine and water under
conditions and for a time and at a temperature sufficient to form a water in oil
emulsion of amine salt wherein said ethoxylated amine has the following

formula

R—I{\I—(CH2CH20 )mH

H

where m = 1 to 10 and R=C; to C¢ hydrocarbon;

(b) separating said emulsion of step (a) into a plurality of layers,
wherein one of such layers contains a treated crude oil having decreased amounts

of organic acids, heavy metals and, sulfur;
(c) recovering said layer of étep (b) containing said treated crude
oil having decreased amounts of organic acids, heavy metal and sulfur and layers

containing water and ethoxylated amine salt.

2. The process of claim 1 wherein said water is added

simultaneously with or following said ethoxylated amine.

//
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5 The process of claim1l wherein said steps (a) and (b) are conducted
for tinmes of 1 mnute to 1 hour. bf claim 1l wherein said
process is conducted in a refine y\»mgq;}{ﬂ pietration is conducted in a
desalting unit to produce a |ayeri con LMQEDn tredted crude having organic
acids, heavy WR¥PA0¥6and sul fur repnwes eTTom and a | aPEA7USHMasaIsni ng
wat er and et hoxylated am ne salts. 7. The process of claim1l wherein said
process is conducted at a.well head and said starting crude is contained in
a ful well steamfromsaid well head and ¥onprising passing said full well
streaminto a separator to forma gas stream a starting-crude stream.

cont ai ni ng napt ht heni ¢ 3aci dkhegprdeess wéitlhimdtwheein sailorgenic acids ndrigg in
contacting said, startin rude oil 'thi%ﬂan unt of said water steamin
the presence @Ple&Hﬁ’éMﬁF g'?‘P‘%tlﬁ@A%W ‘E@fs mine for a time and at a

tenperature sufficient to forman amne salt wherein said ethoxylated am ne

has the following fornmula [err] AMENDED SHEET - 18 - where m=1to 10
and R=Clerr] to Clerr] 4.n &lleoprbesst of olaim,1 whereintsaidearmeht iof ethexylatede
sufficient to forman unstable oil in water, i on. The process

mul 8.
accordi ng to amined abew 0. Itonbent 3§ melagequyalsn)s ﬁ%%é ontheampuptiafe,
conpri si ng (ag{ﬁ%?{c}ta%fési ng the |l ayer containing ethoxylated am ne salt of
organi ¢ aci ds th an"acid selected fromthe group conprising mneral acids
or carbon dioxide in an anount sufficient and under conditions to produce
organic acids and amne salt if mneral _,acid is used or am ne carbonate

salt if carbon dioxide 3s uBaprogess of glgitndt whereimsaithitens (ahgnd (b) are

conducted for times of about 1 minute to about 1 hour.

6.  The process of claim 1 wherein said process is conducted in
a refinery and said separation is conducted in a desalting unit to produce a layer
containing a treated crude having organic acids, heavy metals and sulfur

removed therefrom, and a layer containing water and ethoxylated amine salts.

7. The process of claim 1 wherein said process is conducted at a
well head and said starting crude is contained in a full well stream from said well
head and comprising passing said full well stream into a separator to form a gas
stream, a starting crude stream containing naphthenic acids and a water stream;
countercurrently contacting said starting crude oil with an amount of said water
stream in the presence of an amount of an ethoxylated amine for a time and at a

temperature sufficient to form an amine salt wherein said ethoxylated amine has

R—III—(CH,_CHZO)mH m‘mﬁ
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contai ning organic acids and a | ower aqueous layer; (c) adding, to the
| ower aqueous layer, an inorganic base if step (a) utilizes a mneral acid,
or heating at a tenperature and for a tine sufficient if step (a) utilizes
carbon dioxide, to rise the pH of the _agueous |ayer to greater than orf
equal to 8; (Wodksawkng a gas through{ SRiFSAERIER rtop0fodG&.a foam
containing said ethoxylated amne; (e} rec ﬁg f oam pon%gl %"lﬁg said
et hoxyl ated am ne. 9. The process ofl i i aid mneral acid is
sel ected fromthe group consisting of sulfgric acid, hydrochloric acid,
phosphoric acid and m xtures thereof. 10. The process of;[cl aim1l wherein

' | 9 t he anount of startin
(S:?'ug eanzbghégwgﬁg%-——l lst0516 gnd1ﬁ=&§ t{g Bff?xeadco%?a%P tower, ata tgne an temperatureg

sufficient to form an unstable oil in water emulsion. '

8. A method according to claim 1 for recovering said
ethoxylated amine further comprising (a) contacting the layer containing
ethoxylated amine salt of organic acids with an acid selected from the group
comprising mineral acids or carbon dioxide in an amount sufficient and under
conditions to produée organic acids and amine salt if mineral acid is used or
amine carbonate salt if carbon dioxide is used; (b) separating an upper layer
containing organic acids and a lower aqueous layer; (c) adding, to the lower
aqueous layer, an inorganic base if step (a) utilizes a mineral acid, or heating at a
temperature and for a time sufficient if step (a) utilizes carbon dioxide, to raise
the pH of the aqueons layer to greater than or equal to 8; (d) blowing a gas
through said aqueous layer to produce a foam containing said ethoxylated amine;

(e) recovering said foam containing said ethoxylated amine.

9.  The method of claim 8 wherein said mineral acid is selected
from the group consisting of sulfuric acid, hydrochloric acid, phosphoric acid

and mixtures thereof,

10. The method of claim 1 wherein said amount of water is about

5 to about 10 wt% based upon the amount of starting crude.

A
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