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I naccdrdance with the present invention there is provided a nethod for
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| Sopak - Myérdad tbi@s des! gnatlon or a di stl y rocar on “obt ai ne rom
Exxon) V\m}eAdmega The pH of the solution vvas adJ usted to 3 with about 1%
HCI and then nmaintained at 3 using 0.1 MHCI with the help of the pH
controllers. Therefo «w.thhbuawshl ori de concentration was about {35 ppm The

m xture was sparged [ T t 160F) and a
stirrPng rate of 5 FE- J-?W %a?u?;‘b P%b"osvon%te'l@f SoY° (WHS;SS | ectrodes were
imersed in the mixtyré and t 2®8lor r 0di on rate w&$ noni t or ed by means of

| i nedr pol arization {oB about 2205hr unjder continfdus 1% H2S ¢parge. In
addition to the el ec{r8cheni c8f @Reasuenents, imM®%grated wei ght | oss was
deterpined for the dyrétiion of5@he teqt. The weidjt | oss andﬁ'l

el ectrochem cal neasyr@mgnts W68 in good agreemdBidt. A few c@rrosion tests
were al so conducted psBng dei d86Bed water wi th n@Ssadditional |el ectrol yte
except HCl, used for|pH adj ust®®ht of jthe solutié8. 10 For each of a
series of tests, the|pfoduct p8@®8uced|from reactiddg 0. 17 nol ¢s of

i sobubyral dehyde w t hgahene Adtitvg! ent of 0. 2 nol'es of the product of a
reacti on of equi nol al met hacryl at e
and dieth- ylenetriajn ) kettles in an anount equivalent to
3.2 ppm based on theg pr oduct wi¥ added as ailo%m'xture

al so conprising 10% dPEBhol 4nd the reli nder nethafol and Sol vent
14. Pésts were conduttBdlat vAPPBus tdnperaturednd pH s and conpared to
corrosion rates with no additives (bl ank) The results 15 were as

fol | ows: EX8eR 2Addi ti ves: Wth Additive 20 pH .
Te rrpgr atur %hi u%-rébr 1) g r%lg vlva%?esgg asanin |b|top ina s%esti1 (apparatus ona ‘ﬁ g verhead atjﬁﬁd\nfesGtS
2 9 0 0 refinery. The 1%%? ndensed the hydrocarbon and water go the overheadline (C the heat exchang;
%53 ers) and sen sed mlxtu a series of three ct?g%ércal cells, each cell containing about 2 %
18( ) combined hydrocarbon and water gpm of inhibitor was-injac head of the cells. Neutralizer was not
18 ( 65) The pH of the water was about 5 Im r ol ization measure t&cﬁﬁ% corrosion rate (in mg per year) yre
30 following results. Addi-ti Ve 2 18( 65)
3463 <8 18( 65) 544 4 18( 65)
137 35 Elagsed Time (mins.) | 1&( 6%)cell2 | cell 3 26. 3
Exanpl e 2 o 110 | 9 [ 120
) 5 110 95 100
50 _ 18] 110 160 40
{At this point 50 ppm inhibitor was added)
25 0 70 4
40 0 15 0
50 0 7 0
55

In view of the above, it will be seen that the several advantages of the invention are achieved and other advantageous
results attained.



The inhibitor of Exanple 1 was tested as an inhibitor in a-srdestream—Fm
apparatus on a crude unit overhead refinery rat us ‘
condensed the hydrocarbon and Waterebgl\‘%g\ﬁ?h)mthe overheaﬁlm,'@ﬁ Uﬂ ”",
t he heatggxghang- ers) and sent the condensed m xture throu |
t hree el ect rochem cal cells, each cell containing about 200 conbi ned

hy dieCar RO nbhe 18BRHRting ARG oFrEHRERuAkcod i B JHchCHquéUasSméoﬂhﬂﬁ\h@@ teHpRAte atida
cellI's. Neubgal2ooe), comsisiigibcotpdithg infd 6 ritdiufa cbrftionariing WacinEdD@¢tirodionl inhib R tom-

pol ard zat i pisingeasattion pledictob@ined Byeniirgli ayBimolar prapbréont,i HR0%EPand @dacting dpdthey aredidbeylie

t he f ol | owamtp compaund sorrespbndinl &pissgdmiane (mins.) Cell 1 Cell 2 Cell 3 0

110 90 120 5 110 95 100 so

15 110 160 40 (At this pount 350 Fpm [ nhIR)I tor was added) 25 0
70 40 0 15 0 55

50 ™0 7 0 In vi ev&oﬁ'ﬁﬁ'c'%c??%w FI be seen that the

several advantages of the inventi onRArR? achi eved and ot her advant ageous

resul ts at el IQ' is éhydrocagoge%gf:n Qtaqrﬁﬂ@& (?Egﬂjdgrjlftl eremeg)!rotrﬁ @%\d%ﬁyg?gfs glkyPEuydrO{(y-
nis 3,

ferrous su 8’8 oHe-Rih)

I east,s[err% , conﬁrl sing I ncorporating i nto the medi um a corrosion

i nhi bi ti59AaENdNAs 8 forfh iIFOEiMASWHIRIN R HdBhy oK 2 6@ABhePaldehyde.  Pri sing a reaction

product obtained by m xing in equinolar proportions, 20% and reacting

t oget hera. ann&hﬂe&yedﬁoraandcmmapmmmﬁamamyﬂeﬁpwtxyrarughmm the formula: [err]

wherein [err] is a hydrocarbon group, [err] are independently selected from

H and? al &y A mefRdd assetiprihar doy brecedipgiclaimywhemhi@fis Hor [err] wherein n is at | east

on v and x is 2 or 3. 15 2. A nmethod as set forth in daim1l, wherein the
ydeS-i & methed eafetiets mPleietywhereind? isl pd fRi et set forth in daim 2,

V\/nereln t he al de de i.s Isobutyral dehyde. 20 4. A method as set forth in

any pf ec'f‘-)diAr'ﬂj’ sﬁﬁf“{mb?'@'i“ﬁ ‘f‘éf"fn]”'ﬁ?s H 5. A method as set forth in Caim

4 wher e+ I;'ne{hoé forln%uan a&ag %r{ fl lué s ces IX actdl Jﬁ% i%ﬁ d%mqigwé %ttenﬁ QH k&least
daim5, W@ 5do % in oratin orrl: Tlh oﬁrq sp h&i‘b (m[hlb
surfaces |g,,s§, @5%4, h,{a,oo%ég% o{'ﬁﬁ ,{.mg aV| ng a errpera ure. o |'east
[err] conprising incorporati ng into the medi um a corrosion i nh| b| ting
anouné of a corrosion inhibitor com prising ag ¢d corresponding to
the formula: [err] H wherein [er(rjj, ’E ydrocarﬁon gxéup, [err] are
i ndependent |y sel ected from H andi al g and x 3. 40 8. A nethod as
set forth in any preceding cFa'r a pH of |less than
6. 9. A nethod as set forth in Clnﬂ 8, vvherelnt nedlumhas a pH of less
than®3. 45 10. A nethod as set forth in any édi E? claim wherein the
mediumis in a crude unit or vacuumtower over hery stream

A}
wherein R! is a hydrocarbon group, R2 and R3 are independently selected from H and alkyl, and x is 2 or 3,

40
Y 8. A method as set forth in any preceding claim, wherein the medium has a pH of less than 6.
9. A method as set forth in Claim 8, wherein the medium has a pH of less than 4.

45 10. A method as set forth in any preceding claim, wherein the medium is in a crude unit or vacuum tower overhead
refinery stream.

11. A method as set forth in any precedlng clalm. wherein the medlum is Iocated mslde a distlllatlon column.

0  12. Amethod as set forth in any of Claims 1 to 10, wherein the medium is located in a reflnery overhead.

Revendications

85 1. Procédé pour inhiber la corrosion de surfaces ferreuses dans un milieu aqueux acide possédant une température
d'au moins 93°C (200°F), comprenant le fait d'incorporer dans le milieu, une quantité inhibitrice de la corrosion d'un
inhibiteur de la corrosion comprenant un produit réactionnel obtenu en mélangeant, dans des proportions équimo-
Iaires;,-;:l:.zo%, et en faisant réagir conjointement un aldéhyde et un composé répondant 2 la formule



11" A rrethod as set forth in any preceding claim wherein Lumis

| ocated inside a distillation col umgp 5‘}’q éLg A nmethod as set forth in any
of Claims 1 to 10, wherein the nedlumls oca edlnarefln mjﬁﬁim ,
Revendl| oati ons 55 1. Proc6d6 pour i nhi ber | a corrosion d ’”"’
ferreuses dans un mlieu aqueux gm dg p SSf dant une,.;errpe'rature d"“au”nof ns*
93C\€‘200F) conprenant le fait d incy dans le |mlieu, une quantit4
inhibitrice de la corrosion Ig._gucl ﬂhbbl eul_decﬁﬁxw-MQ on conprenant un
produi t reactionnel obtenu en nbljanggant, dans des proportions 6quino-
laires, .20% et en faisant reagrt c®hj oi ntenent un al dehyde et un conpos4
repondant Ala fornula 6 H HOOH HIl~~~~~re
|I'L "H~ | HangiepgeliRiR! mprgsente uggrogRe digygrocatys, F¥ et Ri\port chpjgis '"d‘ﬁRS‘dHa'ﬁ%“t PHELHE| e R
repr 65 ente dﬂ’ﬁ’”g & ¥Pup B reRisente iyain grounsalkye, 4p oreyps hdryalil B WHERAREMY -
par mi” un at®BE M e é’f°‘"ﬁFPﬁF8ﬂB%a'%\?W e, R4 represents H, un groupe
al kyl e, é’ n P% é’JéQe%n']X %\l;e%élé‘(a?lo d%ns %éu%ﬁ%ldgygeu &?g\( %mle_)ra;h?é I ne-NH), H oU n

est egal focede selon la

revendi C@'t 'PQ:@éd% selg'ﬁg%vénﬁlgdﬁgrﬁz L!ar@'leQ@ﬂéﬁ%y§§ést I%blﬁ)réit@mﬁg.e_ ram fie. 3. Procede
sal onsla revendication 2, dans |sques | al dehyde est |'isobutyral déhyde. 15

4. Pr ocesle prsidaBelsh e Foaaabsliot bds@iteRiiAAGIEI R 1644618 RRbERte Hians | oquel R4

represents H 5. Proc6d6 selon |a revendication 4, dans |oquel R2

Ir epr esens.e Pidcds séish 14 epandisationt 4 dang leguedBRosprésbib i leeR® réhpsserfie unfyampaiGstiy®l on | a

revendi cation 5, dans 1lsquel n est egal a 2. K> 7. Procede pour inhiber

I a cé’?ro%i Brecetié sejonrla wyandication §, dang isguetimestédal® 3ni | | eu aqueux aci de posseddant
emperature d' au noins 93SC (200F), conprenant |le fait d'incorporer

dan I e fri Poeqgé pey iahi %TPE"}:B“ F‘h:h’ffﬁtlsi fP'i“}S‘éesd'é"ZII“é "F;W%W%dmiq&wrm@%ﬁymde

| a corrosi nnﬂutm%?ﬁ?zaqor A Hﬁ&dﬁé@ p‘g{gBﬂﬁ’%ﬁTt ﬁ(“f él‘*‘%?‘ﬁﬂl% T BNy

rosion ¢
H e Qmprenarjt un gom repondan \ RI-S-C C C
N-f CH _NH 30 Rz R3\'t OH3-
C CH, H 35 dans | aquel | eHRI' HepP6e¥ento un d?'dn—pewzhydr ocarbure, R2

et R3 sont choisis mdepenqlam*rbnt arli bn at one '/hyphrblgﬁ_ge ot un groupe
al kyle, et x est 6gal A 2RouS3¢ B.CProcdliet SHam i cation
prdcedent e quel conque, dans Ig:byel IJ.e mlieu possede fun pH inferieur A 6.
40* 9. Proc6de salon |a revendication 8 dans loquel [le mlieu possede un
pH inferiour a 4. 10. Proc6d6 sol on une revendi cHio§piCHsedent e

quel conque, dans Isquel le mlieu est dispos6 dans | g courant de fraction
de tete de raffinage d un dispositif de distillationHu p6trole brut ou

d' uné®t our d‘éﬂé lagpade R représepiq ua gigupe Ahydrocadetre, FE et Riopiqheigis Bdfpengammeh garmi un atome
quel conque B’ﬁ’?g?’?\‘r’é‘f‘i’cﬁ’%’&‘i"i‘"@!ﬁse‘bf’%e@b%%‘f‘b%, dans lequel le nilieu est situ4
& l'inte on 2. e

I unequet c SR atiins BuRiiHiol et poaiBisn® Jamed iR F B R AT CEI 28 dans
unet gs-e gleplalh Lig9ewe eﬁaca?aiagg;n@gﬁm 1 flh6u chosatir oAl G BugUM Harmron der

Koryr 0si on von ei senhal L gen en I'n el nem sauren, wal 3ri gen Medi um

m t "€ nefo, PREAE %Mne‘v‘&&dmaﬂ%ﬁl 3L Be §360rkiad) QAHE hoqusl RSmifle BstEispda Waris!ls Snt e
Medi um ei ne&ctiddetEdsdeQatfirageaindiddaiti\dRd@lation du pétrole brut ou d'une tour de distillation sous vide.

45 11. Procédé selon l'une quelconque des revendications précédentes, dans lequel le milieu est situé a l'intérieur d'une
colonne de distillation.

12. Procédé selon l'une quelconque des revendications 1 & 10, dans lequel le milieu est situé dans une téte de raffinage.

Patentanspriiche

1. Verfahren zum Hemmen der Korrosion von eisenhaltigen Oberflachen in einem sauren, waBrigen Medium mit einer

Temperatur von mindestens 93°C (200°F), das den Einbau in das Medium einer korrosionshemmenden Menge

55 eines Korrosionshemmers umfaBt, der ein Reaktionsprodukt aufweist, das durch Mischen in dquimolaren Anteilen

120% und gemeinsames Reagieren eines Aldehyds und einer Verbindung erhatten wird, die der folgenden Formel
entspricht:



5s° ‘™~ eines Korrosionshemmers unfal 3t, der ei n Reakti onspr odukt aufwei st,
das durch M schen in aqui nol aren An dh q und- genei nsanes
rha ten

W
si nes Al dehyds und ei ner Verbi ndung e wird, die der
entspricht: 7 H HO H H m"ﬁﬂ'lim ’iIUE"I
~~~~2~~11111 H H O H
C N CRh. NR4 5 TR | i
R3 worin Rl eine Kohl enwassersissf g+ gppe— R & HAW-R3 unabh&ngi g unter
und A kyl ausgewahlt sind, R4 H |A kyjl, Hydroxyal kyl oder (Al kyl en-NH) nH
ist, worin n mndestens 1 ist, uRd xR oder 3 ist. 10 2. Verfahren nach
Anspruch 1, be! demder Al dehyd ein verzwei gter Aldehyd ist. 3. Verfahren
nach Anspr et B eing Kehleguasseretpitoppredsiyii undsiBynabhangio detprytind ! aupgewahlysind)fitH: Alkhen
nach ei ne mHIPYR/gt oAk High P HindesgRa TiHRF KACIA $ 8% . 6. Verfahren nach
Anspr fich fdagren nach Anspruch 5,

H
be! dem fi yer})&e"n? A‘?spm%fE%ﬁe"édewgd?mxf—@?ﬁ‘rézﬁveﬂfg?’y%% rosi on von ei senhal tigen

Qoer f | ache ei ner Tenperatur von

m ndest e%s%'??fﬁ%%ggﬁ%@w%g%d au I Hggb@bi\/}sdl um ei ner

korrasi ofs h@mnﬂl&ne.N&maev&ane&ﬁndSﬁhﬁéa&mr&h&mwrmstunf alt, der eine

Ver bi ndung aufwei st, die der fol genden Fornel entspricht: 25 H HO H

CH CHZs.. Wertahren hach Aﬂd;i‘uchci beidemR2Hund R3Methiflist| R -S-C - C C N- CHa-)-

N I NH 30~~~~~~~~~~~ 1 so R2 R

CH3- C - 6.Clverfahe@ Bach Anspructwi béiderii 2 8l ne Kohl enwasser st of f gruppe ist, R2 und

R3 urf@bh&ngi g unter H und Al kyl ausgew&hlt sind und x 2 oder 3 |st 8.

Ver f apr eh ?{ar?ﬂareezmﬁ"mr day 5?’5’&'%‘6‘1‘?@ ﬂﬁ?@?ﬁ“ﬂ?&%"ﬁb‘f‘?&" in pjpam sqwen. WaRiomEAdiymME PR
n weniT§[eReraky wongninlggtens 98°C (269 F’V@Pf’ PR R&eh W%&W’fsmnﬂw"ﬁm Yigege

Madl um ei né sai%"msmmf@@wa@r dr ﬂ"%‘é?fb'" "@""U’V@?‘fd‘a"rﬂe@ﬁ’ v R T

vor angehenden AnsprCche, bei dem das Mediumin einem

Raf fi neri ekopf produkt strom ei - oh8l dﬁstl Il ati qpganl @gp odor

Vakuundest i | | at i onskol onne i's 11 Verfahr eq 2n— €i nem der

vorangehenden AnsprCche, pbeé_ e_m 1A Len ei ner

Destill ati onsko- | onne befindet. 12. Verfahrernac:h nem der Anspruche 1

bis B9, bei dem sich das l\/Edi;Eum i f® ei nem Raf fi neri ekopf produkt befindet. 50

55 8 CH,— C— CH,
H
35 worin R1 eine Kohlenwasserstoffgruppe ist, A2 und R3 unabhéngig unter H und Alky! ausgewahit sind und x 2 oder

3ist.
8. Verfahren nach einem der vorangehenden Ansprilche, bei dem das Medium einen pH von weniger als 6 hat.
40 9, \Verfahren nach Anspruch 8, bei dem das Medium einen pH von weniger.als 4 hat.

10. Verfahren nach einem der vorangehenden Anspriiche, bei dem das Medium in einem Raffineriekopfproduktstrom
einer Rohdldestillationsanlage oder Vakuurndestillationskolonne ist.

45 11. Verlahren nach einem der vorangehenden Anspriiche, bei dem sich das Medium im Inneren einer Destillationsko-
lonne befindet.

12. Verfahren nach sinem der Anspriiche 1 bis 10, bei dem sich das Medium in einem Raffineriekopfprodukt befindet.

50



