ER 0 512 689 Bl Description The present invention relates to the refinery
processing of crude oil. Specificall i s directed toward the problem of
corrosi on of refinery equi pment caﬁ%éé 1268281 r osi ve el ements found in the
cfude oil. Hydr ocar bon feedst ocks such as petrol eum crudes, gas oil,
etc. are Sl?g%ﬁéi jofd to various processes in order to isolate and separate

di fferent Ions of the feedstock. In refinery processes, the feedstock

is distill edT&Opr@ssntt.m,emfowa.ﬂe% tJ) 'tl'gh‘&fmglf%F&%B@%ude%sﬁe&nﬁﬂy Rl toward
kerosene, @S otlm of cBirdsion &fV6fin Q‘@E&up LE2e bl CotobilPdlsments Fouh @ MAEELrRI oS AN
overheaq frapjdreerbb 883stob@ stléhSds! detratdurOEudes, 4as oil, $10Caré BILREEE & vakidhs GRIGBSASERT S
are recoved@# wfolsth @fd Sdphrtef ditfdRont MRticiE f thb libbdteUR. 1A SRSy plddSssés, BfelibdaBEkaE €
cool ed, i adistisarsd @sdexrbvidé ight mARkarbdns, @Rl hdphtha, RétbEefd)Batloil, IO Matt er what
type of pet r theclowerf g tradibnsi & uowbredSast éreovaihaddyeactidnhfeond thet didtillatibri edhes. The
-equi pnent intermediltp eartderttsoaré reeovemt rae Side euts o et distilationazonebs Tiwulcletiohs ajeeooigd,

HCl , or gamogdeassddand zamt 1§ eofledting Epipmesti Ne matter it type of bedrolewt ddedstork isnaskbd ys s ed
i n the | ovehereeyier digtillation equipmensris subjected tocthe eneosiveacty@e gisacidly suabras HeS.eCl (ordaeic e
vwater is peigganmtG8.ow its dew point) is an el ectrochem cal reaction

gener al |y i nCeregivg alfagh om thermeials pprmally used 18 rthealew itereperpityeasestions obe ¢eipRIBROESSHI t h
t he foll Ovﬁyﬁgn,éﬁdypqr%ﬂgterl g_r?segtbelp“és dayoReit) 4an electrochemical reaction generally in the form
[err] (¥ °<§f’°"i! priacicon: aqtiyq dnefalsyip geogrgiance withythe-following SQHEtIMFase may be wat er
entrained i AVeHEe ﬂﬂ?ﬁ? ocar bons bei ng processed and/ or water added to the
process for such purposes as steamstripping. Acidity of the condensed

water is due to dissolved acids ingthe_condepsate, principally HCl, organic
aci ?s apd H2S and sonetines [err], {h ﬁ%g? t%ﬁgl esone corrosive materi al,
‘is formed by hydrolysis of cal cium and nmagnesi um chl orides ori-ginally
present in 16 hs édfRGe 39 Corrosion may occur on the netal surfaces of
fractionating towers such as, for exanple, crude towers, trays within the

't owers, heat exchangers, etc. The nobst troubl esone |ocations for corrosion
are towgr top trays, overhead Iinea#ma;iq&&yg and top punp around
iexchangers. It is usually within these areas that water condensation is
iforned or carried al ong with the pZH)OFFE‘?-‘stream The top tenperature of the
frac;tl.onatl ng colum is usually, but not always, maintained about at or
abome, the boiling point of water. The 40 aqueous condensate forned

cont ai n§P a siTkpaqueays phase may. be watert ntsained fin thhéy(&@ﬂfépfﬁ %DM@P@W@"@(@J’O’W pdded
‘tioned. THP dhefrepesscloneush PHrERSPH A Ygamptiinging. ot capdenseriwatey i3 fue todiserived he
‘condensat e2°if ghhg cardepsate. aringipally fHGh rgagie acids, angoliaSand ysomefimeg 412G@s. HCI, the most

Accor di ngl}f’“b'?ﬁ@@? (CEFqsiye ﬂ!j’tef'?'e'atf?@ﬂ‘i by fvdrelysiscdt palgivm And nagpasiym, °hi°ﬁ‘é"s|cﬂ‘|9'6§"yt he
\condensat ptdn the brioes. o tot t herle m | m ze aci d based orr05| ve ttack at
oo P rmfvs' Lol N e . fy@f% s | °8*'°8% %:; ew;wers
!Che of 1 het erh lifjbs co densers an m roun ex ers tls us e e a

above and | eaaeirs e s %gm ?ﬁ bl dhdcdls GiRACTio

The jterm flra@tiohé v hut At 2 aHEﬁ&% gg%ﬁt%’t 5} a%bxﬂr&\ doﬁ‘i r. 1%”5
vx/nen thg tLR0RG6E rk!l&r%at@ &3 coridis O B ifeht EidNdohtRBSTESH the SA&H &Sm %&Béﬁt

of water. yhed mssh@péonéen@aum Slabibi€ coMpohdniUbriderd@oPH: of thY Eird6R&tD A hly amca&ap&ur
.My be prepesd, dangeiolisly dbirbdivdl AcCEIBIGY) 7atBIizIHE YreAMEHY haVé bddh Usdd e refdeb thb [pHioR e
uni t i t sel dondhsatemérbl RRAIRL BRberébd MIRMES Béd-babREcdOfivel MIEREE Mosél ppitud IBGons with
f ract i onatwhivg trésodondiensatesis mContadr mal | y mai nt ai ned above the dew point of
wat er. #he i Ond ofale chighyminissof difficalty with tespdchip arcbsion orcars Aisova arldi igthe patperetnieagige Of
HCl . Due td thehigitidlicgidensatinnen twatat. iThe) teorh "mitial dondénsted lay d@ds used theminvaignifies a phese pH
of the fi rfenmed whehdhastampsratge gfithe surrbupding Fruironmantseaches dhordew poiat ofumaterr Atithis pringh| y
cor r osi ve. Mmiktrejof liquigyysfer. pdrocatbiae raed vapeur mai e preseat. Suighdnitiabeandaapaieamey greur within
render ed |he distilligg jupit fispld or vmsubwsuqﬂhsqndew(agihy topatgmeeravrpehihg fragtionaiec:eclymidied
at var i Bushopealinmainiained shevesthe dew paitiohater; The ifitial pqyeaiis condensale fosmert caniging a high ol
t he cor r osRo{RERaEssof JCl- e e ke hioh congpniralipn9b arids dissoiaghimnihe waleh \ia, Bl of fedirgd ot
proven to %8 e@?ﬁfﬂé&ﬂww Priinis @gj&@e'ee WP i n'qurfarmsw@ '&fwwe@bwera@@uﬁhﬁwr%t
the initi aon n 'jﬁT l basns Ogosbgla Eeen a )’% ﬂo f‘cucl;ttm aﬁ"
f or t hl 8%8 8]#'5 l’ ogveﬁ‘é‘é ﬁlﬁiﬂ}& ate %E QI FI proven to
neutrall Zeoe ctﬁg ﬁq'esﬁ&mﬂa Qﬁmaﬁng corr cl:Jr aﬁ% ﬁi'ﬂaac r?den te. It is believed that
ammonia has been ineffective for this purpose because it does not condense completely enough to
neutralize the acidic components of the first condensate.

2



ER 0 512 689 Bl At the present tine, am nes such as norpholine and

nmet hoxypropyl am ne (US-A- 4 062 746)_are used successfully to control or
inhibit corrosion that ordinarily o&RLQ &1 Ble poi nt of initial
céndensation within or after the distillation unit. The addition of these

am nes to the Qelr ol eHEb! Bfilds UNA! Bhiid 5 AR %mﬁ& sr@' 2 7idie
the initial w@% tca.t,ronea’.l iplt Bhroki wah ool ‘ﬂg’ il %%Joy
| ess corr oS my qiduf WTIW&M&:&P& ﬂYesPQr%ﬁé Sledni!Machénbftg s?ﬁé}n

to the syst @Re8kde V¥ ofithy M RordBhsdle RondBrhg b ﬁﬂbﬂﬁphﬁ‘ncﬁﬁlﬂw br Wbstaftizty foké Gén%me
amount of 5 i iHah Biab revioSsiyastidasle.t The limtithsr dah belddaédf tol thé® systeftibiflerdth pulsSiolPbis &f
initial condquastsoRiiont A sulkdHEantbuft oRinkibitoPisREEIIAD talse thePHA the HQSd at RQsint & irfitial
Conmrer ci al | yondeisatioh @ dbows 487hd)pRdiérably R 20 pyst akouts0.have proven to be
successful i n Gomemtdalty nmephgline rand enethosfpropylantineOhavel iprove. tol e sucabsdful dm freatind) evany
hi ghl y basi erufie datillatid® Yniteirtn raddtionaocther dghly besiedpKa hc Jcimings héve been used, including
et hyl enedp arthylenedianlinerentonenaethroblaming: dnotiian oerhregrcial eredunt thathas peendwaert in theset applics-
been used i tionstirchsmamgtiylenegiaming ons i s hexanet hyl enedi ami ne. A specific

probl em has déAeneeifircrroblem hasrieeriappdin apnneptiop mih the esaef tege ighlybagig|aings oy reating
am nes for thedaiid pendensele. Thistrreblemcrigiatae asthe Bydrorhipride salts|of tagseras)ingg adich tpnd ppcform
hydr ochl or i ePositg| 'P§SHF"Q"h‘i9§‘E‘“%r?P'H@% PYARAENdsePMerheRd gt ARd4IB Suhead hP*H °"°'"‘a“9°’s
di sti || at’fod"es8|9aRATE menesy m gﬁ]’ tha particyly amina hes ‘PﬁeP\S?da{?ﬁf Refod,f Higse
heat exchan §'*s '%““‘l‘h’é%’b 1 6“§|°P‘§°SI‘?BHT°P'8'§f a"[dr‘?é“rfﬁ‘é"*f empfie (gyunifs faat °“°t usea

I
E:Lt{ecgoﬂ] f79:y :ir;\i/féjf:élal qral erllzlilnS ecomgl:OuI;\d Z'Ef eJe a%mo a morgﬂ%lme ang %ﬁ“n Eeeg'g§| % %Is?]ﬁ E 862[

lat
that, o ngt ) M % ﬂm%uaﬁlﬁgrb Chilfs
N T ﬁ%@ SO S B B
al kOXy| at ed es'e'al}ﬂ 36 of tRdsE nidfd sUAre brlinb) @HiSiBIAd AndilpRhefiditis. NI t1al “condensate. 20
US-A- 3 4 W&ﬁ.ﬁest 82k a8 lsMbypobyRtiiiel b RbciBdea R UBA- 31506 850, iTReyWRkyCHb
the al kOXy g&éatéahdaaaﬁeadrmﬁh 6 AIM 18rming arhPe£at plR0VIBUsHNRRE USIACS @7F 688t | ve corrosion
i nhi bi torg i'n Melulify eligirbsyiatet iamfhe 8 @lisolbsed b US-REP ASRB. Rublovdntatveadiprhiiés dthese

t hese mat er inadtalizing @miaes dré dimethylispedpeiolaminanank dlinethadnmitbethanl. Al koxyl at ed

am nes, such a8U-mbt 305X V33" dipgldsesTian eadditivee cahBisihg ieed réantioSpréductd o8 OkyefbPRiensT lasdy
‘may be used diphdshinic adcidnand g composition rremprising & wixiviengf merpholy® @l ifsraliyl derigatiyes for
‘not @4 US- A- p@®vehiily 88 Boposttion on thplapparetus| i ty of hydroxyl ated amines is

di scl osedei n WS--3 91 78Q)supgets tb p mdusmet dhe splt ofadicpbionitic arfid and exclic praines-ag pepfuhg
am nes are GPWP%WP'P‘@M@@M@FWIW'%W rditionat peulaizing agentsfRYFh asammania. 305
133 di scl oses Many pBlems peo 04 Pﬂsﬂ'thg qitjopal r*f@%t@?frt@rpg e fipramogf; is HBQy%ﬂbHSYIq' gerRe
and di phospi’?ﬁ:ﬁrﬁ'{?'"&c?f"ﬂ‘e%ltﬂjc%d fole ?%H°'Et tu}zﬁi‘hﬁ !afw‘wwgheﬂhv :t itk
and its alk 8'??*1%9& ?‘\9@5‘“?"8 3 cF ?5:?% fa af%gore té gew

30 USE A F“‘?'Sfba wi
di car boxyl | @°'a d”aé"ﬁds o ca"%msw 59 3 f"cﬂg erdgnesh 8%’r°8'ﬁ" Yot g et
used i n_conj TrEElan, il ¢ & D3k 10D Huk G50l oo S e

Y, prob ¢ ec%g%t%%y\%?mgiﬁgg ﬁ?}f [ubdey itf&aﬁmiﬁﬁ ‘P 'gﬂg

|s e m@bl I ng am nes to condense at
of Wat er ther ab)fasr Wiﬁeh Rhind rthaacéuaﬂm,mnee QhdyOsel MBsentbrt théit a&lﬁﬁdﬁﬁb‘éﬁ‘éh@e ccsafosm

equal concelchusing atifhe speies Bt theBewOpbint Bt idtdr iwhich WillTnBCIEen &t phyPHRE PhidH tb acHig the
sul phi de saldbw pénit teddperatuose neutral i zi ng am nes which will condense at the
wat er dew poi Mccordiligetostad presehfpipesationlikdre Iseprdvided e @athpd fon pre@dntingathe formagion eftautingl
and resul4 idepokitsLni negpllia rsorfagerde the @p@isatl equipmeotsisenciated vitiethe distliation axdit ofa @Boleum
"dry" corr oséfioing operationdiaviad ¢t leash enee distilatian nieib dori the plecessing of bydragarbanuihatadontaing g
agent whi ch ctieriseefifelavatpd,temperatwres, which samprises addingiio dhesqisititiensunifiat ekt oproRautralizing
the initial apsadeRgat Pbnolframhbie 8cthe sdditign dhthe fdistillatian; upih exdluding 8l Rredyctsed |at sait of
wi th their 4Farbeyicasidgahen aighatiqignine. corrosi on. It has now been found that
certai n afi nesPatkaplyiee renisAlidng eine ig pdded tothe distiigfion prioy o fhe: Iagationawherg the,eondagsation
causi ng aci g?’%;é ip |a@$m8H"t ?Wl?'eﬂfé&/"%i“'ﬁ? “Bfac'ﬂéf"?é’fes vﬂﬁ?f??P'W‘l feising) the ff ofythe Anitial
precipitate th I_nt te ture or di r] to the
present | nvept gna‘ﬁggf;qw ul ap'?'%w ABPORREE B pioB TP RO R TR e
of f O!Jl ' ng" f} ﬁ nﬁo?i EM %ﬁlgrﬁielsglt ! Qﬁn QM%}I; mﬁl%t %%élatp Iiﬁ%lfnltvapour
e B e iy Bl St e B

associ ate éﬁﬁé omt is reached.
The present invention is particularly applicable to the overhead equipment in the distillation equipment.




refining operation, having at |east one distillation unit, for the
processi ng of hydrocarbon that contains chlorides at el evat ed tenperatures,
whi ch conprises adding to the di st FPIORI2Z889B1it at | east one neutralizing
am ne having a pKa of from5 to 8, the addition to the dlstlllatlon uni t

orcl uding By Sl Bhof A ool SO Bt W ARG A

o) DeS\L i!égea % éhElﬁi‘é Mﬁqet ; hﬁwf?gdﬁ'gg ﬁgt ha% la kﬁ%ﬂprl or
totheloca b,-pepp,. QlRGHER t in dl eCr&eBit 1O
neut ral i Zepjeifon e§iHQQh@§genp5fﬁ tfvbift Mraﬁx tﬁdaécﬂlcn&n{) &hgll% spetlss htNhd inRbi

condensat econdenddtion 828w Boifd-of tha vier. OAddRE1afYy, Mol dyed shellid hdt tﬂnarsam 6B Neidfef
the presenspetist/@idid 06 watoN@owigoitk Whth, Il fth, BBk B6pobiBorhe thetallic €EHALEE itieQVeriéadh a
nor e basi Ceqifingrit resbiing in foullly dE/a \id&riepbiitcor [78rg'S Ediosion ViR depGiition 3 théde sl liddued e
sal ts for move plesanicé lof Bficient Byeidhlbriteadid rtiparhiie B6 GRS the Canfiiedsall 62pdIF reSsurd 3€
met al | i ¢ sexcéedladeat tenyeratureafabeve theweatanabwe poiste Welzdvantage of usieg bk @®a arhines ip prReedit

I nvent i en weglitipmt (highly| kmsit)yarsifgs| is drab they tfamt Hydrochlosidd ealis tieat) db moteexceddnthéin eapour

di stil | at i rressiergyitjb aften the water dewRInDIS t2g®0. Bike By dew beinttis avhieveri free wataciv pragpnpia
bet ween 5 wash agaydhecemiie hyfroghipride salts that mali gebserwendly formi gh equi | i bri um vapour
pressure, a Kdas peenidscergred thah byraelecting WF&@H‘P%WVWQ a e dievd oI tetaboves
has been diod@bisstives arerpmet. "bF an “’?éﬂeé@‘f Wartuse from epsyanfionRplitoaching ang ergeticp By which
pet r ol effim ?"8?9'%Pﬁg a(?b'@?&f “d &orait Ry oy Arariitiopers thatythe shRpE e bpse dhe efiets
that the iy P' |°P'}d8“ fRoRTe ool 1o Bt Pese e 14y Wit Pes

at thelnl T > |sa| : o he, et ddi al .y the
el o] .z.x i ke e
p v\A;U tol |t he mélea'j 'f G S¥Ong? e over ead

eqw prrent resu ting in |ng an g‘ér eposit or "dry" corr03|on. The
deposition of these salts s due tc t.c preseree—eqy sufficient hydrochloric
acid and am ne so that the ami ngAgiIet vapour prR¥@siyire is exceeded at

tenper atures above the water deywpp@iinat. The advasyt age of using | ow pKa

am nes kg0 place of 10 traditi ongl2-apino@lMidinebasi|c.gzaii nes is that they form
hydrochl oride salts that do not | @beegthytidie r Japmuf pressure until after
the water dew point is reached. | @saanvio@ydiing pos4e |i s achi eved, free water
is present to wash away the am heSnbtiotiwiding Je687alt s t hat may subsequently
fortw It has been di scovered thht4simetyl pyodinng 899s$ basi ¢ anmi nes having a
pKa of ##aom5 to 8, the above npt3&dinaljybryridipeg @&tde|net. This is an

unexpect ed departure from conveptmewapyideachi ngB4ndl practice in which 15
strongly basic am nes are used. I'ﬂ°q‘f"§’"’t°hou ht b;/“zoi her practitioners that

t he stronger the base the bette er¥Y @cidic pH of the initial

conden_s%te requires the need fo :}gﬂ" i"?ggse g aise the pHto less

corrosi Ve levels, such as to 4. ollowing is a list of
characteristic am nes shown with z: Qs g pKa val ues. These
anm nes are exenplary of the neufrgalil: q gent s.,' opt enpl at ed by the present
invention. This list is not 20 | 9 %ol i ﬁ {he scope of useful
conpoungs to only those shown. pitSline 590 | PKa pyridine
5.25 25 3.p.co|,ne 2- am|rgggpyri di ne 6. 82
2- benzyl pyridine 5.13 2,5 d arﬁoemepyrl din 602 6.48 2,3 di met hyl
pyri di ne 6.57 2,4 dimethyl pyrdre 6- 9930
3,5 di et hyI Tlpeyseiegtkorr}% s6 a%‘l"é rrrrims P% (gd li IS ?eg"f)
y an analys:s of the
5.42 1-&m tgl%eﬁc?%gy Q&%[eﬁ%me toi‘for%:5 ﬁ Itp |5| agﬁvs{in %’le ildlzl?é%peCIes r%gutrahzmg amines having a
low precipitation potential are desired and are determined by analyzing the equilibrium vapour pressures of
the corresponding amine salt. Knudsen sublimation pressure testing was conducted on numerous amine
chloride salts to measure their equilibrium vapour pressures at various temperatures. This testing procedure
is described in detail in experimental Physical Chemistry, Farrington, et al, McGraw Hill, 1970, pp 53-55.
The procedure defined therein is hereby incorporated by reference.
The present invention will now be more particularly described with reference to the accompanying
drawings, in which:-
Figure | shows vapour pressure as a function of temperature;
Figure Il shows the affect of blending low and high pKa amines on HC1 neutralization; and
Figure lii shows the buffering effect of low pKa amines.
Figure | shows the vapour pressures of 4-picoline HC1 plotted as a function of temperature and was
constructed from data collected by the Knudsen sublimation technique. These data are plotted the log of
vapour pressure (in atmospheres) vs. 1/T*K in order to generate a linear plot. Such plots were drawn and

50
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35 N, N di net hyl ani i ne 5.15

2- et hyl qui nol i ne 5. 83 4-net hyl qui nol i ne 5. 67 et hyl nor phol i ne
7. 60 met hyl nor phol i ne 7.14 40 EP 0512689 B1

2= pi coline 5903p|collne ' 5.68 4-picoline .

6. 02 The se||ngé; ht%ﬁo detLrﬁ\?n% Acﬁ ! %gte&lseful as effective neutralizers is
~augnented by ?39 aégssfg @g ﬁé’us @smmedsﬂgnan@mgg?m iRrihisS@!
preci IOI tat es v (20 nd3 6 Flosa VEINKS Srd \RWLIREd Rorh B above
precipitati &“V&%%Qﬂs |S%Q|@erﬁiﬁn§ﬂ dsQ&hgahl r@ﬁs@s, SRk 0GR Yapdlr pRdsalry & ol Satts Rted
equi | i brigunfaeHees THoREVRS DVer e Bfoad NéingeRiike> $AGEIGhdWa RNTBR 1S Mt picdfine! AR Byridine
subl i mat i onnyRfoBiisidé RalisC&hibil M pfoSdifbe GARE &6 106! M QUG tAEE BIE NAITI @F inflphoikt S
t 0 measure fkyarthori@gui | i brium vapour pressures at various tenperatures. This

‘testing procedure 50 is described in detail in experinmental Physical
Chenmistry, Farrington, et al, MGawH I, 1970, pp 53-55. The procedure
defined therein is hereby |ncorporat ed by reference. The present I nvention

wi |l now be nore particul arl yndes ribgds W Hho (EHRS 868 Iall6 acconpanyi ng
drawi ngs, in which:- Figure hovs wap oe'é Eadst Td,l ReLi on of -

tenperature; Figure Il shows ffgq%gm MU=IPR FEHRgh pKa am nes
on HC1 neutralization; and 55%% Hi g@<9 RIS FAPRBIN BUAFEPIRg ef f ect of

| ow pKa &ines. Figure | show® t h VRO O NP F5@UT 85— af “UNS? €bFi ne HCL
plotted as a function of tenperatdre and was constructed from data

col l ected by the Knudsen subli,ngtilon techni que. These data are plotted the
log of vapour pressure (in ati@3p eﬁa VE“"’.[F’I"‘EF‘FTIFl.n.d?ﬂbr to generate
a I{near plot. Such pl ota_vveré & 229588 RFBIEBT i near

equat’i ons deternined for ®ach & rlél"%&é#e "w‘m\ cﬁhe vapour
pressures of various am rfe hy | o+ @ ca}_"_. (r?;) % ureginterval s of
5.6 [err]C (10[err]F) be ?rr and [err']% %OFand 350 F).
These val ues are cal cul at2’e fromthe above der| ved equations. It is evident
that as beenperature ri se ,;,'the equi l4d Brd WV ROM o &3S W & @t al | salts
tested 5 increases. gf @er t@g@%@%%&@%@dhom in
Table 1, the picoline and Byrrgi.l_n og W R 5o R R Kbt & vapour
pressures which are 10p tosl, @F tfh FIBSHLIE HTRRBT R3S

hydeochl oride. 10 [er gEO&’t ils walks Brewinidaf Odien—idie eonvent i onal
neutrali2®er ammoni a i ug the rlesul ting ammonium salts can precipitate
before the initial coht ensﬁlon tegnperature i s reached. The point at which

they precipitate is a fut® org of I Ke<etof &P AR grEssure of the
salt. By conparing the v gur -;p;_es UPRIL R LPRETEANPE Sl ts at

sel ected tenperatures wi tdrg hed¥a ugé@gsﬁ@éﬁ,ﬁa&,m%lﬂi salt, a
preci pit&tion potential BT efch gni MC:EMRNABRALREBREI on t he

15

preci pitation potential t h& ampnTUTh 3R P~ TEBIR2 T BRWRE The
precipitation potenti al certain select amne salts. It is quite evident
that_fhose anmine salts h&ving the | owest ‘gremugn tati %nmgggegu_ al (below the

ammoni umgsal t) are those for medef ror’ﬁ?n’fngo'%awg%g

NH
0x10
0x10
0x10
0x1
0x1
Ox1
Ox1
0x1
Ox1
0x1

50

It is well known that when the conventional neutralizer ammonia is used, the resulting ammonium salts

can precipitate before the initial condensation temperature is reached. The point at which they precipitate is

a function of the equilibrium vapour pressure of the sait. By comparing the vapour pressures of various

55 amine salts at selected temperatures with the vapour pressure of the ammonium salt, a precipitation
potential for each amine salt is determined based on the precipitation potential of the ammonium salt. Table

I shows the precipitation potential of certain select amine salts. 1t is quite evident that those amine salts
having the lowest precipitation potential (below the ammonium salt) are those formed from amines having a
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EP0512689B1 pKa of between 5 and 8. TABLE 11 5

Am ne Salt Precipitation Potenti al e Chloride Salt pKa V.P. (ATM at
V.P. (ATM at 107 * C (225 F) Pr ecﬁ"p‘?? $83B1pot ential " 149 [err] C (300[err]
F) 10 (95% Confi dence Interval)

Et hyl enedi,R\dsReiwbEnls and 8. 7 1.6-4.6x10-7 1.9-5.6x10[err]
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quantity o fI of ?eﬁbqu vap neutrallzmg amines with highly basic neutralizing amines results
s5 from the buffering ability of the low pKa neutralizing amines. A highly basic amine such as, for example,
methoxypropylamine or ethanolamine is not buffered in the desired pH control range. This is demonstrated

in Figure Hl. Using a traditional neutralizing amine in a system that is not naturally buffered, it is difficult to

control pH at the commonly desired pH control range of 5-7. Adding a low pKa amine as a minor
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over head condensing system The feed rate was vari ed and is shown in Table
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pH el evatign was acljieved o TABLE T11 Conparigon between Betz 4H4 and 3
bl ended Pi clol i ne (70%-36— aqueous sol ugion of
4-Pi col i ne,| 15% 3- Pilcol i nB® on pH [Neut r §PPzer Feed Rake
Dew Poi nf® pﬁhhona Acdumul at or pH Liftres PD ' 48 D None.s
4.8 4H4 4.5 4H4 78 20 7.6 83 2.0 53
8.3 4H4 q. 3 4H4155 41 15.5 87 4. 158
8. 7 4H4 §. 6 4H434.1 90 34.1 9.8 9. ®3
9.8~ o |Blended g.3 Bl ezded : 82 23.5] - 5.2 6.253
5.2 Picoline 5 |3 40 Pi col i e Bl ended 47. 3
12.5 Blended g 3 47.3 5. 429 col i pe Bl eéntled 54 69.16
18. 4 Picoline 5.4 Picolife

Blended 69.6 18.4 66 54

o Picoline
Blended 1136 30 6.0 5.6
Picoline

The following Table reflects the results of testing conducted to show the effect of blending a low pKa
so0 amine with the traditionally used amine blend.
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Patentanspriiche

1. Verfahren zur Vorbeugung der Bildung von Schmutzniederschiigen auf Metalloberfisichen in der
45 Uberkopfausrlistung, die mit der Destillationseinheit bei einem Erddl- bzw. Petroleumverediungsvor-
gang mit mindestens einer Destillationseinheit zur Verarbeitung von Kohlenwasserstoff, der Chloride bei
erhdhten Temperaturen enthilt, assoziiert ist, welches das Hinzuiligen mindestens eines neutralisieren-
den Amins mit einem pKa von 5 bis 8 zur Destillationseinheit umfaBt, wobsi die Hinzugabe zur
Destillationseinheit ein Produkt eines Salzes aus Dicarbonsiiure und einem aliphatischen Amin aus-

50 schlieBt.

2. Verfahren gemiB Anspruch 1, worin das neutralisierende Amin in Verbindung mit einem stirker
basischen Amin verwendet wird.

55 3. Verfahren gemé8 Anspruch 1 oder 2, worin das neutralisisrende Amine oder das neutralisierende Amin
plus stérker basischem Amin, falls vorhanden, dem Kohlenwasserstoff in einer ausreichenden Menge
hinzugesstzt wird, daB sine Konzentration zwischen 0,1 und 1000 ppm eingehalten wird, bezogen auf
das gesamte Uberkopfvolumen.
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1. Verfahren zur Vorbeugung der Bildung von Schmutzniederschiigen auf Metalloberfiichen in der
45 Uberkopfausrlistung, die mit der Destillationseinheit bei einem Erddl- bzw. Petroleumverediungsvor-
gang mit mindestens einer Destillationseinheit zur Verarbeitung von Kohlenwasserstoff, der Chloride bei
erhhten Temperaturen enthilt, assoziiert ist, welches das Hinzufligen mindestens eines neutralisieren-
den Amins mit einem pKa von 5 bis 8 zur Destillationseinheit umfaBt, wobei die Hinzugabe zur
Destillationseinhsit ein Produkt eines Salzes aus Dicarbons3ure und einem aliphatischen Amin aus-

s0 . schlieBt.

2. Verfahren gem#B Anspruch 1, worin das neutralisierende Amin in Verbindung mit einem stédrker
basischen Amin verwendet wird.

ss 3. Verfahren gem#B Anspruch 1 oder 2, worin das neutralisierende Amine oder das neutralisierende Amin
plus stirker basischem Amin, falls vorhanden, dem Kohlenwasserstoff in einer ausreichenden Menge

hinzugesetzt Yvird, daB eine Konzentration zwischen 0,1 und 1000 ppm eingehalten wird, bezogen auf
das gesamte Uberkopfvolumen.
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