2- AM NO- 1- METEOXYPROPANE AS A NEUTRALI ZI NG AM NE | N REFI NERY PROCESSES
FIELD .OF THE I NVENTION This invention relates to the comErole 'of sion
of the imetal surfaces of refinery processing equi pnent and nore § l
specifically toward preventing the corrosion of the overhead lines o
refinery equi pnment used to distill crudg oil. BACKGROUND OF THE | NVENTI ON
The first step in the refini ng2-<AMINO-0cMETHOKYHROPANE AifAer wash t he crude
using a desalter to break t¥NRUTRARIEZINCOAMINENEN BREFINER® RROCESSES desal ting
process is to renove water soluble salts and other solids fromthe crude
oil. The wat ch are renoved fromthe crude oil by the
desal ti ng process include sodium nagnesium and cal cium chlorides. Wile

desal ti ng processHs ihediuereites AltheBdabd] of éRRsiok of REBSRIACSs ormﬁm? @RRbdsind 9

process does not quantitatively renove all salts. and as a resul some” of
the salts repRidndnfaddhfore fpedfically lowark' ,gv 3 r { %@‘RX to
distillati onm%ey may react W tﬁ re @:ﬁ?&@vd\%t é%&foﬁo?ﬁggcﬁ e@qt'

hydrol yze to enthe crude oil is later dlstllled at
t enper at ur ese%?p%g\{}er r°] Fgg%grwf Hydrochloric acid then may distill up
t he tower, Eggmgt’%t‘%ﬂ PRRGIqNTRY . cause corrosion on the netal

surfaces of COT AT ang- dssocTi ated-—equi pnment i n cont act with condensing
wat er. The npst |rable sa t.i.n the cr oil is calcium
chloride. Calciu fﬁ?ﬁ bﬂ@gﬂfg‘é‘l‘g iy 5°d’@l‘°t’ °f‘8d°r'€ﬁ’|§ e e

wat er wash desal i?rg@proc,ﬁg and is the nust susceptible to hydrolysis

during the | ey Sion;i ‘T RYFPOse qf the dstalting praceys 1§ WacmeNe Aot sjuble Hiteard ¢ he
next step in the processing of the crude oil into useful products is its
di stil | ati orrtheriselids feam the aardenily i Thg water soluile b whinhagg otmaved Gem tesoude oidbyi ng

this separation process. |lower boiling fractions are recovered as overhead
fracti ons f rtberdeshiging procgss ingludesedium. magnesium and calcium chlorides, While desalting

processes remove great quantities of these salts. the desalting process does ot quantitatively
remove all salts. and as a result. some of the salts remain in the crude oil. If these salts are not -
removed prior to distillation. they may react with residual water in the crude oil and hydrolyze o
hvdrochloric acid when the crude oil is later distilled at temperatures of 650°-750°F.
Hydrochloric acid then may distill up the tower. and where water condenses, may cause
corrosion on the metal surfaces of the column and associated equipment in contact thh
condensing water. The most undesirable salt present in the crude oil is calcium chloride.
Culcium chloride is the most difficult salt to remove in the water wash desalting process, and is
the most susceptible to hydrolysts during the later processing of crude oil.

Alter the desalting p;ocess. the next step in the processing of the crude oil into useful
products is its distiliation into fractions having varying boiling points and uses. During this
separation process. lower boiling fractions are recovered as overhead fractions from the distillation

zones. These fractions ure collected as side-cuts. cooled. condensed, and sent to collecting

KT



zones. : These fractions are collected as side-cuts. cool ed. condensed and
sent to.collecting 2 equipnent. During this process volatile acid
conponents such as [err], HO, [err] and, various organic acids such as
napht henic acids are distilled fromthes® fractions. These vol atile acids
may collect in the trays of distillation equipnent or condense on ot her
cool er surfaces where they may cause substantial damage to the col um or

ot her handling equipnment if left untreated. Corrosive attack on the netals
normal | y egeigment. t Deridgothis procss velhtile acid earhpanests suchas HeS,iHE QOpamicagieusng

unit, where water is present belowits dew point, is greatly accelerated in
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hydr ocar bons bei ng processed, or nay cone fromwater added to the system
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[err] and sonetines [err]. HA Js the st . troubl eso f the acids

normal |y &ALESHRsEnEy dgﬁ‘ﬁ;q tg the splymg of gthe %eawgﬁeggg’l‘gélﬁﬁaée ormal |y
present in the crude oil being treated. Corrosion may occur on any netal
surface in confCaEesiyf atack eruthe mstals normallyised i disr lp W femperateg sectipes efggefinery
difficult to treat |ocations where corrosion may take place are tower top
trays, overdvessihg unitewhere watdcis present bedowlits daw paint, 151gratly acselerited ke Hrpeeserse of t
is usually within these areas that water condensation is fornmed or carried
al ong W t Rcidh Fhpwarepresent hHola waldtentr4fedtie tediyalotdrbors bein grocéssed, bomay éonge
colum is usually. but not always, nmaintained about at or above the dew

poi nt of VRLEKater d¥BeP@UROYSterh SRNAGS & leRaniflt $iBach HFiPFingl ASIBIPSH th¥\tdnB&sEEWPOI Nt
often contains a significant concentratiion of the acidic conponents |isted

above. Thiyg Dihe (ORSRNeh bR 1R coffehthe pRRTRRY H1 Sorganic acids and HyS and

sometimes CO,. HCl is the most troublesome of the acids normally encountered and is formed by
the hydrolysis of salts normally present in the crude oil being treated.

Corrosion may occur on any metal surface in contact with the distilling hydrocarbon liquid.
The most difficult to treat locations where corrosion may take place-are tower top trays, overhead
lines, condensers. and the top pump around exchangers. It is usually within these areas th_at water
condensation is formed or carried along with the process stream. The top temperature of the
fractionating column is usually. but not always, maintained about at or above the dew point of
water. The aqueous condensate which forms at or belox;v the dewpoint often contains a significant
concentration of the acidic components listed above. This high concentration of acidic components
renders the pH of the condensate highly acidic and corrosive. Neutralizing treatments have been
used to adjust the pH of the condensate to a more neutral pH value in the hope of minimizing

corrosion at those points where the condensate contacts corrodible metal surfaces.



renderis the pH of the condensate highly acidic and corrosive. Neutralizing
treatments have been used to adjust the pH of the condensate to a nore
neut r al pH value in the hope of mnimzing corrosion at those points where
t he condensate contacts corrodi ble netaf surfaces. 3 * One of the
problenms with respect to controlling corrosion in systens of this type
occurs above and in the tenperature range of the initial condensation of
water in the r\eéini% urglt. ‘%B'Ls is an area where the tenperature of the
surroundi ig enie HERRlemE KULreInget 10 epToling Compsian R systemaof this PaRSEWS . a
m xture of water, hydrocarbon and vapor may be present Such_ initial
condensat eabgys/andde the WRRSFANTS f¥ige ofithe injtial ¢pgdensationjof waterin ghe refining irdte Ghisig
condensers. The top tenperature of the fractionating colum is normally
mai Nt ai necknabmwhetdthe gmperamredf tefsumainding ehiigonment reschesaiy deow i of dafs A€
formed contains a high percentage of HO. Due to the high concentrations of
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For this reason the water is highly corrosive. It is inportant thererore
that the f

' Gandessats . Iﬁgﬁ ' ;PQ oF: anmoni a
has been ggégémat Vgl’l ousg%gﬁ‘%t@lggﬁ%@t%?e |sctr°|9i I at |°\cf)§m§%p?cu t |nS°t§nth°atterrpt
to control._the corrosiveness,of condensed acidic. erials. .Amoni a however
has not p%%wﬁ?g%?éswé%'ﬁ?ée’@%‘& ?%VM%%EW @F%@g‘ﬂ“&ﬁrosion
caused by the initial, condensate. It is _believed that the reason_ammoni a
has been icwaﬁtowdmﬂpﬁ?@%aﬁﬁwicéﬁﬁhamvW%mmma@ﬂ%@daui ckly

enough to neutralize the acidic conponents of the first condensate. The
.anmoni a t dissriveddn sheayatsrihe pid of the Srst eandensatg s quiite Jow. | Ronthis redsen. sk waterd$ t he
second condensation. Amonia injection to neutralize hydrochloric acid may
in sone shighlyeomesive dt isvmpartanttberefatei thas the fastaondipsabe He rendened tesaicorrosive.

In the past, ammonia has been added at various points in the distillation circuit in an attempt
to control the corrosiveness of condensed acidic materials. Ammonia however has not proven to be
effective with respect to the elimination of corrosion caused by the initial condensate. I.t is believed
that the reason ammonia has been ineffective for this purpose is that it does not condense quickly
enough to neutralize the acidic components of the first condensate. The ammonia tends to stay in
the vapor phase until at least the point of the second condensation. Ammonia injection to |
neutralize hydrochloric acid may in some systems effectively neutralize the acid, but, ammonia
chloride salt formation may occur ahead of the dew point of water, Other problems that have
become associated with ammonia use include poor pH control in the initial dew point, variability
in injection and underdeposit corrosion.

In an attempt 10 overcome the disadvantages of ammonia, certain organic neutralizing
amines have been tried. These agents included morpholine. ethylenediamine as well as other

volatile amine materials.



chloride salt formation may occur ahead of the dew point of water. O her
probl ens.that have becone associated with amoni a use include poor pH
control in the initial dew point, variability in injection and underdeposit
corrosion. In an attenpt to overcone the 4isadvant ages of anmonia, certain
organi c neutralizing am nes have been tried. These agents incl uded

nor phol i ne. ethyl enedi am ne as well as other volatile am ne materials. 4
1, 3-met hoxypropyl gmne is disclosed as a neutralizing amne U S 4,062, 764,
the disclosure ofl - HRFEARTPORXERIAC S disclased saneyBrlingamEge ¥ S 0T, thadisclenrs
speci fication. 1, 3-nethoxypropylam ne has been used to successfully control
or inhibit ofmhishiiphereinafter meerperated by referenge intaathistspesifivation. lo-methpx)pedpylamine
condensation within or after the distillation unit. The addition of

net hoxy pr opyhaibsenasddao suvesssintly cineruhorfinitstsit doprasivh that erdinhsiynosdupsit &idtpoitk bfjinitial
rai ses the pH of the initial condensate rendering the material noncorrosive
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can be added to the systemeither in pure formor as an aqueous solution A
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hydrochl ori de salts, of, the amnes whigch formed around distillation colums,
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deposits manifest, thensel yves after the particul ar. am ne has been used for a
| ong per i odinb#biter j$@dded to raise the pH of the liquid at the point of initial condensation to above 4.5 and

preferable, to at least about 5.0.

While a great advance, the use of these amines for treating the initial condensate created an
unanticipated problem, the formation of hydrochloride saits of the amines which formed around
distillation columns, column pumparounds, overhead lines and in overhead heat exchangers. These
deposits manifest themselves after the particular amine has been used for a long period of time.
These deposits can cause both fouling and corrosion problems and are most problematic xn @s
that do not use 2 w;ater-wash.

Attempts have been made to solve the problem of amine salt formation in these systems.
U.S. 5.211.840 discloses the use of neutralizing amines having a pKa of from 5 to 8 which permit
the formation of amine chloride salts after the water dew point is reached. i.e.: which do not
condense at temperatures abb_ve the dew point of water.

Because of oil pricing. availability. and need. quality of crude oils processed in refineries

has generalfy declined, problems associated with ammonia injection have increased. Because of

deposit formation caused by ammonium chloride. narrowing of lines, restricted flow. and



These deposits can cause both fouling and corrosion problens and are nost
problematic in units that do not use a water-wash. Attenpts have been nade
to solve the problemof amne salt for ion in these systenms. U S. 5.2

11. 840 di'scl oses the use of neutrali zi %am nes having a pKa of from5 to 8
which permt the formation of am ne chloride salts after the water dew
point is reached. i.e.: which do not condense at tenperatures above the dew
poi nt of water. Because of oil pricing. availability and need quality of
crude oi | sundersiepesiteavriosion Al unacceptable asumions @ dogurd oS 4 resudt offprotilemsissociated
associ ated with amoni a i njection have increased. Because of deposit

formati on with amehoale, @ EWREH M3 bedH Rideds orgdRiclAha3br He thrbed@escribed hidve! §fest! ow

and 5 underdeposit corrosion, a unaccept abl e situations can occur.
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organic amnes o e types descri above:

chlorides in the ayerhe condensi n stem The potential problens that
can occur Wtoﬁc"ﬁi“aﬁ’%&‘ ‘%ﬂ?‘a%qf’ Sﬁg%fséé%g 6 forragion e tosalt depasiion wecurting all t
deposition occurring on surfaces ahead of the dewpoint of water. The am ne

chl ori de @®rsuefasesdhendnisha deppoishefwatema can be expl ained in the fol | owi ng
manner. At a given tenperature the vapor in a distilling petrol eum product

i s capabl e of Slpaotind chioridegbresionddpesitiomphinomens carbeRRpldifed M Bk fslRwind
this nole fraction is exceeded, ammonium chloride will deposit on surfaces
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supporting a given mole fraction of ammonium chloride. If this mole fraction is exceeded,
ammonium chloride will deposit on surfaces in contact with the vapor. Partial pressure is equal
to the mole fraction times the total pressure. At equilibrium, the partial préssure of ammonium
chloride over the interﬁal surface on which ammonium chloride has deposited equals the vapor
pressure of ammonium chloride at the temperature of the internal surface. If the partial pressure
of ammonium chloride above the internal surface exceeds the vapor/equilibrium pressure, then
ammonium chloride will precipitate on the surface and accumulate.

Studies indicate that the sublimation of ammonium chloride results in the formation of
two moles of gas. It thus appears that the sublimation or vaporization of the salfs results in the
decomposition into ammonia and hydrogen chioride.

In order to control corrosion. the organic amines of the art are injected as either a neat
solution, or diluted in an organic solvent to achieve an overhead accumulator water pH value of
3-6. To be an effective neutralizer, the organic amine should have a distillation profile similar to

that of water. a basicity greater than that of ammonia. and a salt melt point of less than 230°F.

The ability of an organic amine to act as a neutralizer without the decomposition of the amine



chl oride over the internal surface on which amoni um chl ori de has deposited
equal s the vapor pressure of ammonium chloride at the tenperature of the

i nternal surface. If the partial pressuge of anmmoni um chl oride above the

i nternal "surface exceeds the vapor/equiYibrium pressure, then amoni um
chloride will precipitate on the surface and accunul ate. Studies indicate
that the sublimation of ammoni um chloride results in the formation of two

mol es of gas. It thus appears that the sublimation or vaporjzation of the
salts resempsd«rwlttqhea@@ggﬁ?fdmm@ﬁwmmmmmmmmwwhmngm de. In

order to control corrosion, the organic amnes of the art are injected as
ei ther a ndlimesas of memurydmnoHi)t Axktated sboverogea of the awlstadpimdrclalhy iidrechnivally
over head accurul ator water pH value of 5-6. To be an effective neutralizer
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water a basicity greater than that of amonia.” and a sa mel't "poi nt of
| ess than g; . M”&t}k%j, faeh) gg%' qmlma J.8 ﬁg ﬂ& ralizer
wi t hout tﬁ%g e%ﬁmﬁoos'l tion O %cﬁleoglfgﬁn nng gt%ﬁl oride.sa }g ea§°g§${the :
dewpoi nt qf ter i.s redg in rtial pr ure_of. chlori.de in
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commercially and technically successful organic neutralizing amnes is
1. 3- met hoSeFpRstasPcayrs Akead of dewaeintAupse BS\ereRteB ofs able to handl e 0.006 nm
Hg of chlorides based on testing with a neutralizer evaluation unit
descr i bedl,Benethoxyptopylamitechlaride saltsc t i al pressure of 0.006 nm Hg i s exceeded
however, corrosion occurs ahead of dew point due to the deposition of 1
, 3- met hoxy pr oply hWatidhersfokobd Mimprivemment in the art of corrosion control during the
distillation of crude oils, petroleum feedstocks containing chlorides, organic materials containing
chloride salts. and the like if 2 new neutralizing amine could be found which would have superior
properties to that of currently available, and commercially used materials. It would be a benefit
to the art if a new neutralizing material could be found which would provide superior corrosion
protection. act to neutralize hydrogen chloride, and which would not form chloride deposits at
very low partial pressures.
The neutralizing amine of the subject invention provides an amine material which acts as an
effective acid neutralizer in refining systems at both above. and below the dew point of water.
This invention is accordingly directed to a process for neutralizing the acidic components in
the initial condensate of a distilling petroleum product in a refining unit comprising the steps of
adding a neutralizing amount of 2-amino-1-methoxypropane to the petroleum product as it passes

through the refining unit. Preferably. 2-amino-1-methoxypropane is added to the overhead line of

the distilling unit or the side stream inlets to the tower. Additionally, the neutralizing amine of this



It would therefore be an inprovenent in the art of corrosion control during
the distillation of crude oils, petroleum feedstocks containing chlorides,
organic materials containing chloride salts and the like if a new
neutralizing am ne could be found whi ch/woul d have superior properties to
that of currently available, and commercially used materials. It would be a
benefit to the art if a new neutralizing material could be found which
woul d provi de superior corrosion protection. act to neutralize hydrogen

chl ori de, inmchtichimaly beadded tothie cfude ail béfbrentheiprodp passésthratigh/he fradtivvatirgy doluahn
pressures. The neutralizing ami ne of the subject invention provides an

am ne mat efitRe divdlliggurdet s as an effective acid neutralizer in refining
systens at both above and beIOM/the dew point of water. This invention is

accordi ngly di nacLekrnd FRAGAES bR Binb hondhbShosaTRaRRTLS | 1

the initial ate o ng p eum produ ni ng Uni t
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refining unjt. Preferably. 2-am no- 1 -nethoxypropane is added to the

over head |misethspH crféhﬂpaqa# Vater o cRsiensation torabow ﬁ@ and mestprefembly do abovelagH of
tower. Additionally, the neutralizing amne of this 7 invention may be
added to the Ideallyethei2laniind-binethogprppand nedtrafias o€ thig inventigin istadded aneecdontifmadus Ng
colum of the distilling unit. Most preferably, to mnimze corrosion,
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to passing it through the fractionation unit or to the overhead FI ne so as
to raise t 6{;1 the initial water of condensation to above 4.0, and nost
‘preferably & aBove a pH of

JHE INVENTION

We have discovered that 2-amino-1-methoxypropane is a superior organic neutralizing
and distillation equipment by adding an effective neutralizing amount of 2-amino-1-
methoXypropane to petroleum as it passes through the distillation process.

In one sense. our invention is directed to a process for neutralizing the acidic components
in the aqueous condensate formed during the distillation of petroleum in a distillation unit which
comprises adding to the such unit an effective neutralizing amount of 2-amino-1-
methoxypropane. The term petroleum as used herein refers to crude petroleum, or any
other petroleum fraction including distillates. residua. or the like which material contains acidic
components.

The term distillation unit is meant to include distillation or fractionation columns
including trays contained therein. condensers. recycle lines, pumparounds, receiving véssels,
distillation vessels. and other equipment in contact with condensing vapor resulting from the

distilfation of petroleum. The practice of this invention reduces corrosion occurring in the



5.0. ldeally, the 2-am no-1 -nethoxypropane neutralizer of this invention
I s ‘added on a continuous basis to the petrol eum product being distilled or
to the overhead line of the fractionating tower being treated. THE

| NVENTI ON W& have di scovered that 2-am n®-1-nethoxypropane is a superior
organic neutralizing and distillation equipnent by adding an effective
neutral i zing anmount of 2-amno- | - nethoxypropane to petroleumas it
passes through the distillation process. In one sense, our invention is

dlrectedto . h izl he .agueous
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unit which cqQnp 1s S to.the sugh unit an effective neutraljzing
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refers to crude petrol eum or any ot her petrol eum fraction including

di sti | | at eselated 40 @ centingpustpuecess faenentralizingthe asidiatomponents dissolieid di the water of
conmponents. The termdistillation unit is neant to include distillation or
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purification of petroleum. |n another aspect, this invention is

aqueous condensate containing acidic components. '

In the practice of this invention, it is not important where the 2-amino-1-methoxypropane
is added so long as it is vaporized in the overhead and thus present in the overhead and distillation
column, and related equipment such as pumparounds, recycle lines, and the like so as to be
present to neutralize any acid species which may condense. In common practice the neutralizing
amine of this invention is added to the overhead vapor line of the distillation column. The amine
may also be added to the top reflux return or pumparound section of the distillation column thus
protecting the surfaces of the column, condensers and the like in contact with condensing acidic
vapors. The amine can also be added to the petroleumn product prior to distillation, or fed to the
unit through the distillation column. condenser, pumparound or the like during the distillation
process. The amount of 2-amino-1-methoxypropane used to neutralize the acidic components in a
distillation process is that which is effective to neutralize the acidic components, rendering them‘
more harmless from a corrosion viewpoint. As such. the 2-amino-I-methoxypropane is generally
added to the distilling petroleum product based upon the amount of chloride salt present in the
petroleum being distilled.. 2-amino-i-methoxypropane is both oil and water soluble, and thus can

be fed into the system neat. or as either an aqueous or organic solution. While it is preferred to



related to a continuous process for neutralizing the acidic conponents

di ssolved in the water of the aqueous condensate of a distilling petroleum
product, which product is distilled in a distillation unit containing a
fractionating tower and an overhead |ine@which conprises continuously

addi ng an effective neutralizing anount of 2-am no-1-nethoxypropane to the
aqueous condensate contai ning acidic conponents. In the practice of this
invention, it is not inportant where the 2-am no-1 -nethoxypropane is added
so | ong as afd theamjngyrnat, shege arpsitupiéons whetsatiliting\tie amine withosmertor a hydroearboter head
and distillation colum, and rel ated equi prent such as punparounds, recycle
li nes, and selkentlis desirahie priortofebdingoakeuntit.t Winauddeal dsas aqieyusRhdios RGS| €S

whi ch may condense. In comon practice the neutralizing amne of this
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The am ne may al so be added to the top reflux réturn or punparound section
of the di sgb%iy;t‘kga}tcol um thus protecting the surfaces of the colum,
condensers and’“the“li ke in contact w th condensing acidic vapors. The anine -
can al so be addgd to.the petrol eum prodyct prior to distillation, or fed to-
the unit throug “%’HWQ%F%%?F‘%&%?#“‘S&HM%WH@W the |ike.
during the distillation process. The amount of 2-am no-1 -nethoxypropane
used t o netmEptveeiiess ofanigeschariggdiffecant dew poiat atidyolatiliniicharacteristice da thes t hat
which is effective to neutralize the acidic conponents, rendering them nore
har ml ess f preetice of therieintion, the@wmiihe+1 -metisoxypiopanetifisdded 801asio bd pREnb drgdsopane
is generally added to the distilling petrol eum product based upon the
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‘2-am no- 1- net hoxypropane is both oil and wat can BE fed
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6. This is to render the condensate a high enough pH value to stop, or at least minimize acid
corrosion.

We have discovered that 2-amino- [ -methoxypropane adequately controls dew point pH,
is capable of handling 0.012 mm Hg chiorides, two times that of‘ 1,3-methoxypropylamine
whiteout leading to amine chloride salt deposition. 2-amino-1-methoxypropane is avail_agle
commercially from Air Products and Chemicals, Inc., Allentown, Pennsylvania. 2-amino-1-
methoxypropane is also known as [.2-methoxypropylamine or methoxyisopropylamine. 2-

amino-1-methoxypropane is reported by its manufacturer to have a vapor pressure (mm Hg) of

1 at 15°C. a boiling point of 99°C. and a specific gravity of 0.847 at 15.6°C.



9 add the amine neat, there are situations where diluting the anmine with
wat er or a hydrocarbon solvent is desirable prior to feeding to the unit...
When added as an aqueous solution it is sonetinmes convenient to dilute the
2- ami no- 1- met hoxypropane to a concentrati®n of from 10- 50% by wei ght.
Further, it may advant ageously be conbined wth other amine materials to
obtain cunul ative effects of am nes having different dew point and

et hoxypt opane. 1 Csu gt siciple i off 8 e be Wit amtion o dpor s
condense. As such it is added i.n sufficient quantjty to raise the pH val ue
of the aquedB¥ E¥hd §8?’éa%°°356§5‘5€°%é labpratpry ifé“gf‘"féaé’ﬁﬁfwﬁf copsrucird of glasspity

above a pH val ye of_ ahout 6. This is to render the condensate a hi gh enough
pH val ue t o Spuyed o l3sievemay Oldsrshapcolumacs hemesiphening rebojier, b saries ofioverbeadr ed
that 2-am no-I-net hoxypropane adequately controls dew point pH, is capable
of handl i ng condenserninelbging & first hogizental congletserya secombhivertizhl copdensaetand 1 yeenpsd anmi ne
whi teout |leading to amine chloride salt deposition.
2- ani no- 1- nébtiznaab candensers icsnnacted b albbreiensawrmeduniuiitdry ChiresionAirdbePa@duct s and
Chem cals. Inc., Alentown, Pennsylvania 2-am no-1- nethoxypropane is also
known as 1, ZheffRbdoQplypire fisériedianthe ©p ofhé DRIeHhHP BSIQRY,|aPthe juRGture ZerwdSd B first
- met hoxypropane is reported by its manufacturer to have a vapor pressure
(nm Hg) of lvetticalland Bisthidrizontdl chiidiehses) Snd 4 thé fun@fire BwRéd the btHath &F uhRRichi C
gravity of 0.847 at 15.6[err]. 10

' condenser and the third horizontal condense. A commercially available naphtha having a boiling

range of 316°-358° F, a specific gravity of 0.771, an API of 52, and a molecular weight of 135 was
selected to afford an overhead temperature of 310°-320° F. The apparatus was designed to simulate
a tower tray or an overhead system of a condensing stream. The unit is operated at one atmosphere
total pressure.

The Oldershaw sieve tower contains fifteen trays. They are numbered one to fifteen from
the bottom to the top. The aqueous acid solution is heated to 400°F and injected witha |
hydrocarbon slip-stream between zay 5 and tray 6. The aqueous neutralizer solution is heated to
370°F and injected with a hydrocarbon slip-stream between tray 10 and tray 11. A continuous
nitrogen sparge of {5 ml/minute was also added. The acid and neutralizer concentrations and
injection rate are varied to s?mulate a give water. acid and neutralizer partial pressure. The
hydrocarbon is injected at a"rate of 34 mi/min into the reboiler which is electrically heated. It then

| distills up the column where it combines with the vaporized acid and the vaporized neutralizer.
Thermocouples are located in the reboiler, tray 3, tray 10, ray 15, the lower top. the top of

the vertcal condenser. and the bortom of the vertical condenser. Temperatures are measured and



A testing apparatus was constructed in order to evaluate the neutralizing
amne of this invention. The apparatus consisted of a | aboratory scale
distillation tower constructed of glass. It consisted of a 15 sieve tray
A dershaw col unmm, a thernosi phoning rebdiler, a series of overhead
condensers including a first horizontal condenser, a second verti cal
condenser, and a series of 3 horizontal condensers connected to a
condensat e_accumnul ator. Corrosion probes and thernocouples are inserted at
the top of interfaced with amautpraafic iemperatere recerdinginity The Bydrogagionishiprstreamst acidband cal
and first horizontal condenser, and a the juncture between the bottom of

t he verti cedrrosimngestsaion additivdnze dhioadicdils thay inrerfate witinthe agtematic tempenatued al | y
avai | abl e napht ha having a boiling range of 316[err]-358[err], a specific

gravity of (Lerding unito fiVk athaga ZeadMBslardndMdERve mueBiedtte®f 135 was sel ected
to afford an overhead tenperature of 3 10-320[err]. The apparatus was

desi gned to si nELaleforbiRiete 15dafY althe B PR 1B6EIHS yoat&me%ﬁa%qﬁeggéim

stream The unif is operated at one atosphere total pressure.

A dershaw gi eve tower contains fifieen trays.. They are nunbered one t

i Tt con 1rofeoRen oL Pe SRR fEoses T hebic BamtE Yo R Bp R S Febiiaeld (o
400[ err] and injected wth a hydrocarbon slip:stream betwen tray 5 and
tray 6. Th@‘léﬂﬁi%@?%ﬁe\gf’\’%’?% 185 |F: trkRR manupllygvery thigy Suetes: 1| and i nj ect ed
wi th a hydrocarbon slip-streambetween tray 10 and tray 11. A continuous

ni trogen spar gelnisial d&v péintis typicallyat shefirstsamplgovell withich is sampledperindigaltytoiinsure
concentrations and injection rate are varied to sinulate a give water, acid
and neut r aggodelewlpair: naltrafiztios UES:h iddieidiay etinds drldadted for 6 bf PRéwesitoadllotr sufficienof
34 mM/mn into the reboiler which is electrically heated. It then distills

up the col 4ianrMaRiR shik dERSIRbASR Wirbllod RScHBRAE be fludtelyinaktrel NARMARO Hiy R
neutralizer. Thernocoupl'es are located in the reboiler. tray 5. tray 10,

tray 15. L0 dQUPlc! i LRRalaPuLoLIG NELL 68l SONIRRSRT A0Sk delifiag! L O

Ol
of -the vert ser. Tenperatures fare asure

%

water.

The probe washings are analyzed for amine content. The hydrocarbon injection rate is held
constant. while the water. acid and neutralizer concentrations are varied to increase or decrease the
partial pressure of chloride and amine to determine the vapor pressure limits of the amine salts ata

selected temperature of between 240°-260°F.



interfaced with an automatic tenperature recording unit. The hydrocarbon
slip-streans. acid and corrosion protection additive are on |l oad cells that
interfacé with the automatic tenperature recording unit to give average
readings at one and five mnute feed rat 82, corrosion probes are | ocated at
the top of the tower, the top of the vertical condenser and the bottom of
the verti cal condenser The el ectrical resistance corrosion probe is a
carbon steel 4 ml tubular probe. Corrosion readings are taken manually
every thirty mi na'bwmmqpp@mdaéwﬁmfﬁlﬂomgsqpsm@a#|y at the first sanple
wel | which is sanpled periodically to insure good dew point neutralization.
Each individual run is conOperiting CooditiGnsaf Téstfumitr s to all ow sufficient tine
for ami ne salt deposit i R8bdilefHedro¢tondRed RatoCCUr  an mnmﬁuraqel y

measured. After the rurrﬁmmﬁls COO mpmeH10 L e corrosion

probes are washed wi thrig S pE T Vet e obe shings are
anal yzed for am ne con "r‘.ld.&H Fa{ﬁb?ﬁﬁgl BeA—-r-eet r‘f f"flﬁtﬁ“m —s—hel d
constant. while the wa Bgueog,sk ﬁd,]'ﬁﬂi gﬂ?lf ralizer condehtdB/Mhe are vari ed

to increase or decreasgfpgounNeyaliperfeedRate o of ch) grd-#EMEEE i ne to
determi ne the vapor prgdsidinestionilemperaturshe ani ne_salt490% a_sel ect ed
t enper at ure of between] RNé@fativer|lnjfiioh @emperature 12 The [BTOF was oper at ed under
the foll owi ng conditi ofiFowéATRpPrdbe @1 TemGeratufS O1 [ ¢SAg44NI {

Condenser Top Probe #2 Temperature 275°F
Silicon Oil Recirculating Bath #1 100°C
Silicon Oil Recirculating Bath #2 90°C

Calculations used to determine the results below are:

Naphtha (moles/hr) = (naphtha BPD)(42g/bbl)(8.341b/gal)(24hr/day)(135#/mole)
Steam (mol/hr) = (#hr)/18%/mole

Total Overhead (mol/hr) = Naphtha (mol/hr) + Steam(mol/hr)

Mole % Overhead Naphtha rate = Naphtha (moles/hr)/Total (moles/hr)

Ovhd chloride rate (#hr) = (C! ppm)(ovhd water rate#/hr)(1 X10%)

Mole CI = (Cl#/hr)/Cl mol. wt)

Chloride mole fraction = (C! moles/hr)/(Total moles/hr)

Partial Pressure Cl = (Cl mole fraction)(Total pressure mm Hg)

During the testing, acid concentration was varied from 0.005N to 0.0016N to deterﬁxine the
vapor pressure limit for 2-amino- | -methoxypropane and 1.3-methoxypropylamine. The neutralizer
concentration was estimated to be 10-20% excess of the acid concentration fed. The excess
neutralizer concentration is required to insure good initial dew point pH control. Three acid
concentrations were evaluated for 2-amino-1 -methoxypropane while four acid concentrations were

used in the evaluation of |.3-methoxypropylamine. The results including corrosion rates are found

below in Tables | and 2.



Reboi | er Hydrocarbon Feed Rate 34 m/mn Neutralizer Hydrocarbon

Slip Stream 8 mM/mn Acid Hydrocarbon Slip Stream 8 mM/mn
Aqueous ‘Aci d Feed Rate 3.25 m/m n Aqueous Neutralizer Feed
Rat e ) 3.24 mM/min Acid I njectionlenperature 400[ err]
Neutralizer Injection Tenperature ., 370[err] Tower Top Probe #1

Tenper at ure 284[ err] Condenser Top Probe #2 Tenperature

275[err] Silicon Ol Recirculating Bath #1 100[err] Silicon Q|

Reci r cul at i FapleiaDtafor 2-aminogiofietheXyp@pansul at i ons used to deternine the
results bel ow are: Naphtha (nol es/hr) = (naphtha '

BPD) (42g/ bbl } Chicsidéb/ gal | Codbsiduite ([IRrobe "Wash It CuonidkioARateN 1 Probe = Wash |
(#hr)/ 18#/ no| €Codehahtdav el Brae#( mol / Krhpm) MNoeGt e FepBelY (MBY)* | BhG5®t / h1)
Mol e % Over headodanih ha | gé@yyr Naphtjha (nol es/ hrf)/ Total (nolles/hr) Ovhd
chloride ratg (#b.igbzz— (e pprg(ovtd—wet EE T at eHR &0t e =

AY 1)
LL} L ROT -
wf‘l\ o /\J.Ul LI Y} VI

| A

(CI#/hI’)/CI ' : Ertprde—rete—fractt =—{- B
mol es/ hr) Paptatit ‘e—eh—s‘%d Fol-o g.tad.i\fn)(“‘..”' ordssur o0y Hy
During the test Saci-dlconcitratilon waSivaridd from 0 00BN fo B 0016N t o

determ ne the vapor pressure limt for 2-amno- 1 -methoxypropane and
1, 3-net hox%opill am ne. The neutralizer concentration was estimated to be
10- 20% ex c ekabled}- Ragefos & Sumethprypmpylamiceon fed. The excess

Chioride Corrosion Rate | Probe | Wash Corrosion Rate | Probe 2 Wash
Concentration | Probe #1 (ppm) 140°C Probe 2 (MPY) | (ppm) 135°C
(Normality) (MPY)
0.0016 0 < 0 3
0.0024 5 <1 10 3
0.0033 25 3 12 7
0.005 25 2.6 20 34

Based upon the above data, 2-amino-I-methoxypropane can handle twice the chioride
loading in the experimental unit with good dew point control than a comparable amount of 1,3-
methoxypropylamine. The limit for 2-amino-1-methoxypropane is a chloride concenu'ation- of
0.0032N (0.012 mm Hg) while the limit for 1.3-methoxypropylamine is a chloride concen;:-éﬁon of
0.0016N (0.006mm Hg) at the same feed rates.

Based upon the above. and the surprising results obtained, we claim:



nettrald i zer concentration is required to insure good initi al dew poi nt pH
cortrol. Three acid concentrations were evaluated for 2-amno- 1
- met hoxypr opane whitefour—aci-d—coneent rat ions were used in the eval uation

of | , 3-nethoxypro ul t s T¥ncl udi ng corrosion rates are found

bel ow in Tables 1 ﬁ Immﬂj me 1- Data for opane

Chl ori de Cor r esi on Wash Corr sﬂ"tﬁlsﬁg%*%ﬁr Wash
(VP

Concentration Probe #1 (ppr’r) |14OC Probe }i ‘5 PLAGER 135 ierr]
( Nor mal i t y)CLAININPY) 0. 0032 <1 -0
[err]1 0.004 5 <1 15 10
0. 005 2.5 [err]1 33 32
Table I'l- Data for 1, 3-nethoxypropylam ne Chloride Corrosion Rate
Probe 1 Wagh  ACorok&s fd?'ﬂerﬁ%l ﬂ?.eqae cZoMiBSintsqp B kL éaadmﬁie?aﬂwﬁkmg
(ppm 140[err] Probe 2 ppxn) M%S [err] (N%é)rrrallty)

0. 0016 Os o190t

5 ) thegLsullanon of petrolemn ins d(ﬁs“rl}ﬁ%‘?f unit widch compgsqg adding to the suc91 ugit
%i : axZ e&ee%glg neutralizing amou%t of Z-ammo-l-methoxzyp?opane. 20

)

The process of ciaim | wherein the 2-amino-1-methoxypropane is added to the overhead

line of the distillation column contained in the distillation unit.

The process of claim 1 wherein the 2-amino-1-methoxypropane is added to the petroleum

L)
4

before the petroleum is passed through the distillation column contained in the distillation

unit.

4, The process of claim 1, the amount of 2-amino-1-methoxypropane added is sufficient to

raise the pH of the aqueous condensate in said distillation unit to above about 5.0.

.Uo

The process of claim 4 wherein the amount of 2-amino-1-methoxypropane added is

sufficient to raise the pH of the aqueous condensate in said distillation unit to above about

6.0.

\\_
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Based _upon the above data 2-am no-1-nethoxypropane can handl e tw ce the
chloride loading in the experinental unit with good dew point control than -
a conpar abl e anount of 1,3- nethoxypropylamne. The limt

for2-am no- 1- met hoxypropane is achloride concentration of 0.0032N (0.012 mm
Hg) while the lim't for 1,3-nmethoxypropylanine is a chloride concentration
of 0.0016N (0.006mm Hg) at the-sane feed rates. Based upon the above and
the surprising results obtained, mwkmﬁﬁ&tute sheet - 28 April
1999 14 CLAI M5 1. A process for neutralizing the acidic conponents
occurring in the initial aqueou-aasderaefaexyHRoPast &4 Al | i ng petrol eum

product which conprises addi NEUTRALIZING AMINE IF IRBEINERY rRROCESSEr oduct an
effective neutralizing amount of 2-am no-1-nethoxypropane. 2. The process

of claim1 wherein the 2-am no-1- nethoxypropane is added to the aqueous
condensat e corraminerd-nethaxppropane istusedas|ainqumralizing aglinetin ¢rude dibdistillatiommitsn Théi ch
sai d petrol eum product is being distilled. 3. The process of claim1l

wher ei n t hemide afithe tvéntongivensuperior panmlizaion dothe fisstinitialcopdinkaé C3HBaRARE YiGkr
bef ore
commonly used neutralizing amines.



t he petrol eum product is distilled. 4. The process of claim1l wherein the
anount of 2- am no- 1-net hoxypropane added is sufficient to raise the pH of
t he aqueous condensate-t-0- abov about 5.0. 5. The process of claim4

wherein the anmount of Zﬂnrﬂ“m 1 met hoxypr opanSubsgtirde isheettf 28i &piil 1999

rai se the pH H“‘“Tm‘“an ndensate to abové about 6.0

n REPLACEMENT SHEET
14 29 APR 1999
CLAIMS
1. A process for neutralizing the acidic

components occurring in the initial aqueous condensate of
a distilling peﬁroleum product which comprises adding to
the'distilling petroleum product an effective
neutralizing amount of 2-amino~l-methoxypropane.

2. The process of claim 1 wherein the 2-amino-1-
methoxypropane is added to the aqueous condensate
contained iﬁ the overhead line of a distillation column
in which said petroleum product is being distilled.

3. The' process of claim 1 wherein the 2-amino-1l-
methoxypropane is added to the petroleum product before
the petroleum product is distilled,

4. The process of claim 1 wherein the amount of 2-
amino-l-methoxypropane added is sufficient to raise the
pH of the aqueocus condensate to above about 5.0.

5. The process of claim 4 wherein the amount of 2-
amino-l-methoxypropane added is sufficient to raise the
pH of the aqueous condensate to above about 6.0ﬁ



