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(57) Abstract

The instant invention is directed to a method for recovering surface active amines from an emulsion comprising the salt of the amine
comprising: (a) contacting an emulsion layer or phase containing surface active amine salt with an scid selected from the group compnsmg
mineral acids and carbon dioxide in an amount sufficient and under conditions to produce an amine salt of said mineral acid or an amine
bicarbonate, wherein said surface active amine salt is produced via emulsion fractionation with said surface active amine; (b) separating
‘an upper layer and a lower aqueous layer; (c) adding, to the lower aqueous layer, an morganic 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 aqueous layer to greater than or
equal to 8; (d) blowing gas through said aqueous layer to produce a foam containing said swface active amine; () recovenng said foam
contammg said surface active amine.




from enul si ons generated in such enul sion fractionation processes.

SUMVARY OF wwidoorsb&NTI ON The instant inventi on RE/US9N607d
to a method for recovering surface active am nes froman emul si on
conprising the salt of the am ne and naphthenic acid conprising (a)
contacting an emnul sion | ayer or phase containing surface active am ne salt
with an acid selected fromthe group conprising nineral aci.ds or carbon

di oxi de in an anount sufRE&Q] 2

- : a2 f::&é!:i! t:;‘/_\g‘!'ll 'gh‘!»_J_L_:;‘__u\L_ an am ne
salt of said mneral acid or an am ne bicarbonate, wherein said surface
active amne salt is produced via enmulsion fractionation wth said surface
active WO 99/ 50224 : -2- amne

(b) separating "}w%@m&i@a | ower aqueous |ayer; (c) adding, to the
| ower aquecHs=HHyer base if step (a) utilizes a mneral acid,
or heating at a tenperature and for a tinme sufficient if step (a) utilizes -
~carbon dioxide, to raise the pH of the aqueous |ayer to greater than or
equal to 8; (d) bl ow ThedAstahbirventionds dirtetedoiesthe agcovery afsudface agtivoam
containing said surface active am ne; (e) recovering said foam contai ni ng
sai d surf acaminesifremanater-in-oil or oil-in-water emulsions comprised of the surface

active amines.
BACKGROUND OF THE INVENTION

' Emlilsion fractionation prqg:esses' are known in 'the_'art. Eor .
example, methods for treating crude oils using emulsion fractionation via .
formation of Wéter—in-oil or oil-in-water emulsions are known. Speciﬁéa]ls;, |
acidic crude oils can be emulsion fractionéted to remove, e.g., organic acids

present in the crude.

What is needed in the art is a way to recover surface active amines

from emulsions genérated in such emulsion fractionation procés'scs.
SUMMARY OF THE INVENTION

The instant invention is directed to a method for recovering surface
active amines from an emulsion comprising the salt of the amine and naphthenic
acid comprising (a) contécﬁng an emulsion layer or phase containing surface
active amine salt with an acid selected from the group comprising mineral acids
or carbon dioxide in an amount sufficient and under conditions to produce an

- amine salt Qf said mineral acid or an amine bicarbonate, wherein said surface

active amine salt is produced via emulsion fractionation with said surface active



BRI EF DESCRI PTI ON OF THE DRAW NGS - Figure 1 is an apparatus
useable in Lng et hoxyl ated am nes that have been used t Ve .
napht heni ¢ gﬁ‘?gés;&?%‘gm a starting crude. (1) is a layer or phasﬁdﬁ%ég%gng
surface active amne, (2) is a thernoneter, (3) is a vent, (4) is a

graduat ed colum for neasuring foam heights (5) is a gas distributor, (6)
is gas, (7) is where the foam breaks, and (8) where the recovered surface
active amne is collected. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

The i nst ant ammeissparatingan wppasilayérond a tower aqupons ayar (corlding,i teshar ne

utilized in an enul sion fractjonati,on progess. Particularly, the instant
i nventi on P@Wﬁriqqufaﬂ? &Xeﬁ, sLnorgamg dase if step (abutilizesamingraliecid, ped i n

art cu ar | o d QR R Ror N SR8 S RRSRAE S By VL Rt L nci .

The i nvent | dioxide, 46 phiss # BH!GF #elaluBbALNEler 8 oftMer b Mgl HF8: G

applications where enul sioh fractionation-uti g sur
can be enplblpsdng gas through said aqueous layer to produce a foam containing said

surface active amine; (e) recovering said foam containing said surface active

. amine.

BRIEF DESCRIPTION OF THE DRAWINGS

_'.Fig"ure lis an-apﬁar_atus u_seabl.e".in'recOVering ethbxylate'd ammes o
| that _ha‘vg_ been used to remove naphthenic acids from a starting crude. (1)is a . :
- layer or phase coﬁtaining'surfaée active amine, (2)isa thermomefer, (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 fqam breaks, and (8) where the recovered

surface active amine is collected.

'DETAILED DESCRIPTION OF THE INVENTION

The instant invention is applicable for recovering an)-r '.snrfac.e
active amine utilized in an emulsion fractionation process. Particularly, the
instant invention is utilizable in recovering surface active amines utilized in
emulsion fractionation of aqueous hydrocarbon containing streams, more

particularly emulsion fractionation of crude oils to remove organic acids.

The invention is applicable to both production and refining crude
oil applications where emulsion fractionation utilizing surface active amines can

be employed.




-3 - The surface active am nes capabl e of being recovered in
t he i nst ant W9¥¥8@2%n are any surface active. am nes. Particul aPEHUS60TS

oxyal kyl ated anmines will be recovered. Preferably, the recovered anmi nes
wi Il be alkyl ethoxylated or alkyl propoxylated am nes, nore preferably,
al kyl ethoxyl ated am nes. -3.The mneral acids utilized in the

i nstant invention may be selected fromsul furic acid, hydrochl oric acid,
phosphoric acid and nixtures thereof Additionally, carbon dioxide may be
added to the emul si onThe saffade astivé aniifley capjabié bf Beinkgreebidred ifitRe Mdtent t he
~acid addition is continued until a pH of about 6 or I'ess is reached

pr ef er abl y inventior aterampsurface activelamitetist i Rarticelanlyt alkyl oxyalipdated avhines
upper | ayer,, nd a |l ower aqueo s I yer. The |l ayers are t hen separated and

to the aqué ¢a9%qver%d aBtrder rrsaw%reéawnssm de %Ilwbmhewwm eki de,
sodi um hydr ) dI‘OXI de th f a m neral

acid was us"@EYpP’E? gaﬁﬁa ;ng W&F&I Pg}a e??ﬂﬂﬁ fa %“"Wt ernatively,
t he agueous |l ayer is heated at a tenperature and for a tinme sufficient, if
carbon dioxide is used, to obtain a pH of equal to or greater than about 8.

Typically, the layer th'mh@rﬂ%ﬁ@uﬁﬁz@bhﬂﬂxe‘iﬁsﬁm ahventioR2hay bkGelected

pref erably about 80[err ] C. gas, for exanple, air, nethane or ethane is

t hen bl own ﬁnmnjfxm acldph)admﬂﬂ(mc acldaphosphdnc;amdtandanurtumsaherdafam
cont ai ni ng surface act.i nes rate is readi I det er nabl e by
the ‘skill edﬁaﬁm ??@Oﬂdﬁﬁﬁag PAY #erﬂéﬁ’ﬁdé%he couision;of tnderne
foam may b ep&géllr@piﬁ%lﬂlg{' s&x{aho the acid addition is continued untll a pH of about 6

or less is reached, preferably about 4 to about 6. Acid addition results in

formation of an upper layer, and a lower aqueous layer. The layers are then o
- separated and to the aqueous-layer is added an inorganic base such as ammoﬁiﬁm- _
hydroxide, sodium hydroxide, potas_simh hy&oﬁdé, or nﬁxturesiher_eof, ifa |

mineral acid was used, to obtain a pH of greater than or equal to 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 equal to or greater than
about 8. Typic_élly,.thé IQYer w111 be heated to about 40 to about 85°C,
preferably about 80°C. A gas, for example, air, methane or ethane is then blown
through the solution at a rate sufficient to create a foam containing the surface .
active amines. The rate is readily deferminable by the skilled artisan. The foam
is then recovered to obtain the amine. The foam may be collapsed, or will
collapse with time. Any gas which is unreactive in the instant process can be
used fbr foam generation. The recovery prdcess can be used either in the

_ refinery or at the well head prior to reinjection.

The invention will now be illustrated by the followmg examples

which are not meant to be limiting.



collapse with time. Any gas which is unreactive in the instant ‘process can
be used for_foam generation. The recovery process can be usedP%Ll.tm t he
refinery or WA %39%%4el | head prior to reinjection. % Dkd%

invention will now be illustrated by the foll ow ng exanples which are not
.nmeant to be limting. - WO 99/ 50224
-4 - EXAMPLE 1 : An al kyl -4t hoxyl ated amroni um salt of

napht heni ¢ acid was prepared by neutralizing a sanple of commerci al

napht heni ¢ acid with an equi nol ar anount of dodecyl pentaethanol am ne. A
30 wt % sol EXAM®PLE bhe salt was made in water to create a nodel enulsion
cont ai ni ng al kyl ethoxyl at ed amoni um napht henate salt.

An alkyl ethoxylated ammonium salt of naphthenic acid was
prepared by neutralizing a sample of commercial naphthenic acid with an
equimolar amount of dodecyl pentaethanol amine. A 30 wt% solution of the salt
was made in water to create a model emulsmn containing alkyl ethoxylated

~ ammonium naphthenate salt

100 mL of the organlc salt solutxon was taken in a separatory
fmmel and concentrated sulfunc acid added to brmg the pH to 6. An mstant o
release of naphthenic acid as a water msoluble oil was observed. The lower
aqueous phase was separated from the oil phase and ammonium hydroxide added

to obtain a pH of 9.

The aquedus solution was introduced into a foam generation
apparatus as shown in Figure 1. Air was bubbled through the inlet tube at the
bottom. A copious foam was generated and collected in the collection chamber
The foam collapsed upon standm_g resulting in a yellow liquid characterized as a

concentrate of dodecyl pentaethanol amine.
EXAMPLE 2

A North Sea crude, Gryphon having a TAN of 4.6 was subjected to
an emulsion fractionation: process as follows: The crude was treated with 2.5
molar equivalents of tertiary butyl diethanol amine and 10 wt% water for a time
sufficient to form a water-in-oil emulsion of amine salt. The emulsion was
separated into a plurality of layers and the layer contairﬁiig amine salt emulsion

was extracted and used as follows.




100 nL of the organic salt solution was taken in a separatory funnel and
concentrat edV@09/50324 c acid added to bring the pH to 6. An instBRT/USRIRSEE:
of naphthenic acid as a water insoluble oil was observed. The | ower aqueous
phase was separated fromthe oil phase and amoni um hydroxi de added to
obtain a pH of 9. The aqueous solution was introduced into a
f oam generati on apparatus as shown in Figure 1. Ar vvas bubbl ed through the

inlet tube at the bot Qﬂﬁlglgﬁ%d’?ﬁk AeL 3k Qﬁ din the

col I ecti on chamber. oam c "apsed upon standin res t| ng 1n a yellow

l'i qui d Charcﬂﬁic@ﬁtriﬁ@ s@&ﬁmowidaaaédtts beingie 68 \WH BE B! a%h idtant wlédse of
EXAVPLE2 A North Sea crude, G yphon having a TAN of 4.6 was

subj ect ed tmaphthenic Iamcbas 4 mater imsahible oﬂrwasaebsmed oThedeweTlaqueousiphases
treated with 2.5 nol ir equi valents of_tertiary buty i et hangl _am ne., and 10

wt % wat er Was separateddrom; the oik phase; oFhg il yzerhhysFSIR emda |
cant ai ni ng SR 0 SRR R Hreten; '?&@ﬁgfq@é%%ya@mar Sifuthd A

to 750 molecular welght naphthemc acids were extracted. Ammomum

hydroxide was added to the aqueous phase to obtain a pH of 9. The aqueous |

_solutiori was introduced into the foam generatibn apparatus shown in Fxgure 1.

Air was bubbled through the inlet tube at the bottom to genérate a stable

sustained foam that was collected in the collection chamber. The foam collapsed
- upon standmg resultmg mma yellow liquid characterized as a concentrate of

tertiary butyl diethanol amine. -
EXAMPLE 3

A North Sea Crude, Gryphon was subjected to the emulsion
fractionation process described in Example 2. The amine salt emulsion phase

was extracted and used as follows.

100 mL of the emulsion was taken 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 centfifuged 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. HFLC
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 1. Air was bubbled through the inlet tube



-5 - 100 nmL of the enmul sion was taken in a separatory funnel
and concentrated sulfuric acid added to bring it to a pH of 6. An_instant _
rel ease of WAPI¥IRM c acid as a water insoluble oil was obser F&d/USPHASTR\er
aqueous phase was separated fromthe oil phase. The oil phase was anal yzed
by FTIR and [err]C NVR to confirmthe presence of naphthenic acids. HPLC
anal ysis indicated 250-to 750 nol ecul ar vgi ght napht heni c acids were
extract ed. Ammoni um hydr oxi de was added to the aqueous phase to obtain a pH
of 9. The aqueous solution was introduced into the foam generation

appar at Us s§tahe boRtofri fV'génetate’d stabRssuzedine® dodh thatoRas bellécitdin thebe at the
bottomto generate a stable sustained foamthat was collected in the

col | ecti on afilection chambeiro Fhecfoiampeliapsedarpon: stantling ressdting iim g yeHow yel | ow

l'iquid characterized as a, concentrate of, tertiary bytyl di ethanol am ne.
EXAVPLE 3 fiquid characterizedias\g cORCentrate,of fertiagy ?Béér#%é%“ ed to the
enmul sion fractionation process described in Exanple 2. The am ne salt

enul si on phase was extracted and used as foll ows. 100 nL of
t he enul sion was taken into an autoclave, solid CO2 added and the enul sjon
was stirred at 300 rpmat 80[err]C and 100 psi° for 2 hours. The product was
centrifuged for 20 mnutes at 1800 rpmto separate the water insoluble
napht heni ¢ aci ds fromthe aqueous phase. The oil phase was anal yzed



by FTIR and 13C NMR to confirmthe presence of naphthenic acid. HPLC
analysis i nWo:mggdz‘QSO to 750 nol ecul ar wei ght napht heni ¢ aci dsCTEsm®/06079
extract ed. The | ower aqueous phase was at a pH of 9

i ndi cating regeneration of the organic am ne. The aqueous solfution Wwas

I ntroduced into the foam gener at | on -apparatus shown in
bubbl ed through the inlet tube. -7~ ﬂlﬁwmllnmﬂl" |mﬂ
-6 - at the bottomto generate a stable sustained foanr Wwad CQ Ccted
in the collection chanber. The foam col | apsed upon standing resulting in a
yel l ow i quCHAIMS: act eri zed as a concentrate of tertiary butyl diet hanol

am ne.

1. A method for recovering surface active amine from an emulsion
comprising a salt of the amine and naphthenic acid comprising (a) contacting an
emulsion layer or phase containing surface active amine salt with an acid
selected from the group comprising mineral acids or carbon dioxide in an amount
sufficient and under conditions to produce an amine salt of said mineral acid or
an amine bicarbonate, wherein said surface active amine salt is produced via
emulsion fractionation with said surface active amine (b) separating an upper
layer and a lower aqueous laYelj; (©) a_ddin_g; to the lowéf aqﬁegus layer_, an
inorganic base if step (a) uﬁlize§ a mineral acid, or heating at a temperamre and
for a time sufficient if step (a) ﬁ_ti]izes carbon dioxide, to raise the pH of the
aqueous layer to greater than or equal to8; (d) blowing gas through said aqueous
layer to produce a foam containing said surfacé active amine; () recovgring said

foam containing said surface active amine.

2. The method of claim 1 wherein said emulsion is selected from

the group of water-in-oil emulsions and oil-in-water emulsions.

3. The method of claim 1 wherein said mineral acid is selected
from the group consistihg of sulfuric acid, hydrochloric acid, phosphoric acid
and mixtures thereof.

4. A method accdrding to claim 1 wherein said surface active

amines are alkyl oxyalkylated amines.

'5. The method of claim 4 wherein said amines are selected from

the group consisting of alkyl ethoxylated and alkyl propoxylated amines.



-7- CLAI Ms: | 1. A nethod for recovering surface active am ne

froman enmul sion conprising a rsrﬂlljlmulll ILW”H' and napht henic acid

conpri sing WQo%¥e4cting an e m Ijhase cont ai ni MCTHUSIHAEET9.
active amne salt with an acid sé&letted frohthe group conprising mnineral
acids or carbon dioxide in an ampbunt sufficient and under conditions to
produce an am ne salt of said mneral acid or an am ne bicarbonate, wherein
said surface active amine salt is produced via emulsion fractionation with
said surface active am ne (b) separating an upper |ayer and a | ower aqueous

| ayer;” (c) adding, to_t | ower aqueous |ayer, an inorganic base if step
(a) utilizes a m neraf- gﬁi“ﬂ’,neého‘ﬁ@gﬂ% %W)i)&fftlérﬁp& @liku?exmikyiajed aminese

sufficient J ' il rH dioxi de, raj se the, pH, of .t he
aqueous | ayéerrts s?g&g?‘ég%’ﬁmﬁgg?ﬁﬁrc gabig?lgtqjo%hoW#ea adﬁ P@Paﬂlatt% BEEReSs ai d
aqueous | ayer to produce a foam containing said surface active amne; (e)
recovering said foamcontaining said surface active am ne. _

2. The nethod of claim1l wherein said ermulsion is selected fromthe group
of water-in-oil enulsions and oil-in-water enul sions. 3. The
met hod of claim1 wherein said mneral acid is selected fromthe group
consisting of sulfuric acid, hydrochloric acid, phosphoric acid and

m xtures thereof.. - '




4. A nethod according to claim1 wherein said surface active am nes are
al kyl oxyal WO a¥s@24ni nes. 5. The nethod of cl aPET/ASWE0I N
said ami nes are selected fromthe group consisting of al kyl ethoxylated and.
aI kyI propoxyl at ed am nes.
6. The nethod of cldifl4 wherein said al kyl oxyal kyl at ed
am nes are selected fromthe group consisting of ethoxyl at ed and
propoxyl at ed am nes.
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