WO 02/ 36715 PCT/ US01/ 21230 REDUCI NG UNDESI RED POLYMERI ZATI ON | N
HYDROCARBON CRACKI NG PROCESSES FI ELD OF THE I NVENTION This invention is in
t he fiel avob2/sa7atki ng of hydrocarbons. Specifically thisPCTveNIew is in
the field of reducing undesired polynerization of carbonyl conpounds in
unit operations of hydrocarbon cracking processes. BACKGROUND OF THE
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hydr ocar bon cracklng plant to have an acid as renoval systen1to renove
C2 and H2S PRSNPEh8EEakéGT Fadstappseeablyhens adidegas Ineftbeal syst em

usual 'y petroleum and petrochemical industries, pyrolysis is

useful for the processing of hydrocarbons. This process
is often referred to as “cracking”. When the pyrolysis
of hydrocarbons is conducted in the presence of steam, it
is often referred to as “steam cracking”. The steam ﬂ
cracking of ethane, propane, naphthas, gas oils and otheri
hydrocarbon ‘feedstocks is a useful process for producing
valuable olefins. As a byproduct of the steam cracking
process, oxygenated compounds, including carbonyl
compounds, are formed. These carbonyl compounds include,
but are not limited to, aldehydes and ketones. The amount
of carbonyl compounds formed in cracking operations can
vary widely, but is typically from about 1 ppm to about
200 ppm in the gas stream with concentrations as high as
about 1000 ppm occasionally being encountered because of
the use of various feedstocks and cracking temperatures.
Byproducts of hydrocarbon cracking processes include
the undesirable acid gases CO, and H,S. Therefore, it is
normal for a hydrocarbon cracking plant to have an acid
gas removal system to remove CO, and H,S from the cracked
gas. Typically the acid gas removal system usually

consists of passing the gas steam through a basic wash



consi sts of passing the gas steamthrough a basic wash WD 02/ 36715

PCT/ US01/ 21230 2 (pH greater than 7) to renove acidic conponents,

i ncl udi ngvaydsogen sul fide and carbon di oxi de gas. |In theCpeseicdieism and
petrochem cal industries, unit operations involving basic washes are
commonly carried out in equipnent referred to as "caustic scrubbers' or
“caustic towers'. As an alternative to a gaustic tower, about 5% of al
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must be shut wn, tp, performcleaning. Every ti a unit operation has to
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are not |imtedmpOunds are also removed. It is known in the art of
hydrocarbon processing that certain of these oxygenated
compounds, especially carbonyl compounds and particularly
acetaldehyde, will undergo polymerization in the presence
of the base. In the acid gas removal system, the
acetaldehyde polymer will settle on internal equipment
surfaces leading to fouling and eventual plugging.
Fouling and plugging of the internal equipment means the
unit must be shut down to perform cleaning. Every time a
unit operation has to be shut down for cleaning it means
that a cost is incurred due to lost production, over and
above, the actual cost to clean the eguipment. |

In addition to the caustic scrubbers and caustic

towers where treatment is required to inhibit fouling
caused by unwanted polymerization, there are other basic
wash unit operations in hydrocarbon processing that also
require treatment in order to prevent undesirable
polymerization of carbonyl compounds. These other basic
wash unit operations include, but are not iimited to,
amine systems to scrub acid gasses (using higher-boiling
aminoalcohols such as, but not limited to, ethanolamine,
diethanolamine and derivatives of amino alcohols such as,

but not limited to methoxyethylamine), spent caustic



am ne systens to scrub acid gasses (using higher-boiling am noal cohols
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caustic WD 02/36715 PCT/US01/ 21230 3 oxidizers and benzene strippers. A
spent caustic oxidizer converts sulfides into sulfates to allow caustic
to be disposed of, or to be sold. A benzene strlpper is aunit that uses
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Ten years ago the amount of undesired polymer that
was formed in this way was usually insignificant. As
hydrocarbon plants expanded their capacity, the amount
of undesired polymer increased and the sheer volume of
undesired polymer formed has now become a problem for
more and more hydrocarbon plant operators.

Several materials are known and currently being used
in the petroleum and petrochemical industries to mitigate
carbonyl compound polymer caused fouling. These
materials include dispersants, inhibitors, reducing
agents and antioxidants.

U.S. Patent No. 5,714,055 to Lewis et al. describes
a method of inhibiting the formation of fouling deposits
occurring on the surfaces of an alkaline scrubber used to
wash acid gases generated during the manufacturing of
olefins by using substituted aromatic amines selected
from the group consisting of 2-aminophenol, 4-
aminophenol, 4-aminobenzenesulfonic acid and salts
thereof, 4-amino-o-cresol, 3-aminophenocl, 2-aminobenzoic
acid and salts thereof, 3-aminobenzoic acid and salts
thereof, and 4-aminobenzoic acid and salts thereof.

U.S. Patent No. 5,264,114 to Dunbar, describes and

claims a method for inhibiting the formation and



fromthe group consisting of 2-am nophenol, 4- am nophenol,

4- am nobenzenesul fonic acid and salts thereof, 4-am no-o-cresol,

3- anm nopve®02/36725 am nobenzoic acid and salts thereof, 3-pai/meWen2mi c acid
and salts thereof, and 4-am nobenzoic acid and salts thereof. U S. Patent
No. 5,264,114 to Dunbar, describes and clains a nethod for inhibiting the
formation and WO 02/36715 PCT/ US01/ 21230 44 deposition of fouling materials
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basi ¢ washings_ of - ol efin:-containi ng hydrocarbons contam nated with
oxygenat ed conpotitc cehpfT et ntg“eao%ﬁg‘?@t%’?t%% HRAULAE t 0 about 10, 000
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CH3COCH2C2C, t%/ wh réai n x is an integer fromabout 1 to about 8 and y is
an int eger fr' <§Haﬂ§ ren Y Hroup consisting of alkyl groups and

aryl groups, before said caustic washing, to remove a
significant amount of said carbonyl compounds and to
thereby produce a treated hydrocarbon stream.

U.S. Patent No. 5,194,143 to Roling describes and
claims a method for inhibiting the formation of polymeric
based fouling deposits during the basic washings of
olefin~-containing hydrocarbons contaminated with
oxygenated compounds comprising adding to the wash about
1 to about 10,000 parts per million acetoacetate ester
compound having the formula

CH;3COCH,CO,CxHy
wherein x is an integer from about 1 to about 8 and y is
an integer from about 3 to about 17.

U.S. Patent No. 4,952,301 to Awbrey describes and
claims a method for inhibiting the formation of polymeric
based fouling deposits which, in the absence of
inhibition treatment, are formed during the basic washing
of hydrocarbons contaminated with oxygen-containing
compounds, said method comprising adding to the wash an
inhibiting amount of an ethylenediamine compound of the
formula

NH; (CH,CH,NH) H

wherein x is an integer of from about 1 to about 10.



U S. Patent No. 4,952,301 to Awbrey describes and clains a nethod for
inhibiting the formation of polyneric based fouling deposits which, in the
absence o¥oor/mdTibition treatnment, are forned during the beeT@wSwzasbkiong of
hydrocarbons contanminated w th oxygen-containing conpounds, said nethod
conprising adding to the wash an inhibiting amount of an ethyl enedi am ne
conpound of the formula NH2 (CH2CH2NH) , sH wherein x is an integer of from
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basic washing of hydrocarbons contaminated with

oxygenated compounds which comprises performing the

washing of the hydrocarbons in the presence of a solution

comprising a percarbonate compound in an amount

sufficient to inhibit the formation and deposition of

fouling materials.

U.S. Patent No. 5,160,425 to Lewis describes and

claims a method of inhibiting formation of polymeric

fouling deposits during the caustic scrubbing of

pyrolytically produced hydrocarbons contaminated with

oxygen containing compounds with a basic washing solution

having a pH greater than 7 comprising adding to the basic

washing solution a sufficient amount of carbohydrazide

for inhibiting formation of polymeric fouling materials.

U.S. Patent No. 5,288,394 to Lewis et al. describes

and claims a method of inhibiting formation of polymeric

fouling deposits after the caustic scrubbing of a

hydrocarbon stream contaminated with oxygenated compounds

with a basic washing solution having a pH greater than 7

comprising adding to said hydrocarbon stream a sufficient

amount for inhibiting formation and deposition of fouling

materials of a composition comprising at least one

hydrazide compound.



oxygen cont ai ni ng conpounds with a basic washing solution having a pH
greater than 7 conprising adding to the basic washing solution a :
sufficiemmoammrmt of carbohydrazide for inhibiting formpPCousaf21ps yneric
fouling materials. US. Patent No. 5,288,394 to Lewis et al. describes and
clainms a method of inhibiting formation of polyneric fouling deposits
after the caustic scrubbing of a hydrocagbon stream contam nated with
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9 used for ethylene dichloride manufacturing processes
which are in contact with ethylene dichloride processing
streams contaminated with oxygen-containing compounds,
which deposits are formed in ethylene dichloride
processing streams contaminated with oxygen-containing
compounds while in contact with a caustic solution having
a pH greater than 7, which comprises adding an effective
deposit-inhibiting amount of a non-enolizable carbonyl
compound to said caustic solution.

It is desirable to identify additional compounds to
inhibit this undesirable polymerization of carbonyl

compounds in hydrocarbon cracking processes.

SUMMARY OF THE INVENTION

The first aspect of the instant claimed invention is
a method to inhibit the polymerization of a carbonyl
compound in a basic wash unit operation in a hydrocarbon
cracking process, comprising:
contacting a stream comprising at least one carbonyl
compound with a compound selected from the group
consisting of

alpha-amino acids and esters thereof and amides

thereof and salts thereof and mixtures thereof;



a pH greater than 7, which conprises adding an effective

deposi t-inhibiting anount of a non-enolizable carbonyl conpound to said.
caustic soboyseoms It is desirable to identify additional epoOWpSuraig3ot o
inhibit this undesirable polynerization of carbonyl conpounds in

hydr ocar bon cracki ng processes. SUMVARY OF THE | NVENTI ON The first aspect
of the instant clained invention is a method to inhibit the polynerization

of a carbonyl yheeepPAUBE; BNcBmPEEHE 18SHe VBEE-QPEhAL | PRaEN; 2 Pé!&lé?ﬁé‘r bon
cracki ng process, conEr|S|ng: contacting a stream conprising at Teast one
P

carbonyl conpdufl-@Pinbdecanpolngesepbebed ardndope gebuplocondasei g of
al pha-am no agh¢ds apdeggters thereof and am des thereof and salts thereof
and m xtures thereof; W) 02/36715 PCT/US01/21230 7 wherein said conpound
is selected such ttaereinregafingstreanets sobubdetaddwbalessbd ubbepaumld does

not floccul atg.j SAl r ej i tream.i ntacted with said
conpound eit é?ﬂ Ef%%gog% §?n%ﬁg@§énég?§ﬁ%9%§ %gi ?s r%gﬁ%%ﬁt%?geriaid
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invention is a ne d iphibit the_polynerization, of a.carbonyl
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and m xtures TABYRBEt v a 8¢ VRSH UAtt Operatioh: 1any hydrocarbon

cracking process, comprising:

adding a compound selected from the group consisting
of

alpha-amino acids and esters thereof and amides
thereof and salts thereof and mixtures thereof to a
basic wash unit operation; and

providing a stream comprising a carbonyl compound to
said basic wash unit operation;

wherein said compound is selected such that it
remains water-soluble and base-soluble and does not
flocculate in said stream or said basic wash unit
operation; and

wherein said compound is added to said basic wash
unit operation before or while said stream enters said
basic wash unit operation.

The third aspect of the instant claimed invention is
a method to inhibit the polymerization of a carbonyl
compound in a basic wash unit operation in a hydrocarbon
cracking process, comprising:
contacting a stream comprising at least one carbonyl
compound with a compound selected from the group
consisting of

Mercaptoacetic acid and alkyl esters thereof and

salts thereof and mixtures thereof,



providing a stream conprising a carbonyl conpound to said basic wash unit
operation; wherein said conpound is selected such that it renains

wat er - sowbbzsans base- sol ubl e and does not floccul ate | PCEHEBE/S2Ieam Or
sai d basic wash unit operation; and wherein said conpound is added to said
basic wash unit operation before or while said streamenters said basic
wash unit operation. The third aspect of ghe instant claimed invention is

a nmethod to inhi blwhébglﬂogmre b9 Of s & EALDONY | sugpmppund i n @ basic

wash unit operation in a hydrocar cracki ng process, conpri’sing:
contacting a §W%m$c‘®¢r’p¢¥s$<n§u]alel@a@tbmmmmn@m@@mw th a
conpound sel egi gd-f{ oMt p, i sting of Mercaptoacetic acid and
al kyl esters t ereo g%ldbﬁ Q%J%l eér)%g‘f and m xtures thereof, WO 02/36715
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cracking process, comprising:
‘ adding a compound selected from the group consisting
of

Mercaptoacetic acid and alkyl esters thereof and
salts thereof and mixtures thereof to a basic wash unit
operation; and

providing a stream comprising a carbonyl compound to
said basic wash unit operation;

wherein said compound is selected such that it
remains water-soluble and base-soluble and does not
flocculate in said stream or said basic wash unit
operation; and

wherein said compound is added to said basic wash

unit operation before or while said stream enters said

basic wash unit operation.

DETAILED DESCRIPTION OF THE INVENTION

For purposes of this patent application, the
following terms have the indicated meanings:

“acetaldehyde” is CH;CHO, and has a CAS Registry
Number of 75-07-0. It is also known as acetic aldehyde,
aldehyde, ethanal or ethyl aldehyde.

“phenylacetaldehyde” is C¢HsCH,CHO, and has a CAS
Registry Number of 122-78-1. It is also. known as a-
toluic aldehyde.



salts thereof and m xtures thereof to a basic wash unit operation; and
provi ding a stream conprising a carbonyl conpound to said basic wash uni.t
oper ati owowha7es n sai d conpound is selected such that itPCT/@®R/@E/21230

wat er - sol ubl e and base-sol ubl e and does not flocculate in said stream or
sai d basic wash unit operation; and wherein said conpound is added to said
basic wash unit operation before or while said streamenters said basic

wash unit operationg;RBETALLED FPHQY QR ?}I?édi%wo ankO pPUr poses of
ave

;
this patent application, the followng terns e 1ndic t’eg meani ngs:
"acet al dehydeBoks2 @R CHOL L waidkermis VEL .CAS Rdgilsis. . Nedlephook 7ABmDBEr0. It is

al so known as i ] de €,qehh | @r,-ethyl al dehyde.
"phenyl acet al égg%e%?sg%{sﬁ% (r?£§)aa3%§s9%ﬁ%gi stry Nunber of
122-78-1. It is al Salkpbimnragens tolalimldlydelsyeat¥® 03/d36EhTbon

PCT/ US01/ 2123 " igh" refers tao A drich em cal Conmpany, P.QO  Box
2060, leaukg%ﬁigw,fd ggzﬁ%"b.‘git‘% ellcbe&?‘&r?g% 8- (800) 558-9160, fax

nunmber (800) 962- 958hindab&yd” iefat sotgumeid Lﬁd:}d%ﬂﬁ&ix@ﬂl@ykﬁbmadbond
radi cal of fromone to 10 carbo ne. 'amno acid" is an organi c aci
cont ai ni ng boﬁ?is%lc Basie ghPhB gf@%@ A" &t éiﬁ“%?@‘@ar%‘%ﬁ%ﬁ it oup {-

COOH}. "a-am ooomgid" refers to organic acid containing both a basic am no
group {-NH2}and an aci di c carboxyl group {-COOH}, where the

“a-amino acid” refers to organic acid containing
both a basic amino group
{-NH;}and an acidic carboxyl group {-COOH}, where the
amino group {-NH,} is attached to the carbon atom next to

the acidic carboxyl group{-COOH}. Throughout the

remainder of this patent application “a-amino acid” will
be written as “alpha-amino acid”.
“aryl” refers to a single aromatic ring radical of 6
. carbon atoms or to two or three fused aromatic rings
(radical) of from 10 to 13 carbon atoms.
“Bachem” refers to Bachem California, Inc., USA,
3132 Kashiwa Street, Torrance, CA 90505, telephone
number (310) 539-4171.
“benzyl” refers to the —-CH;~CgHs radical.
“Lancaster” refers to Lancaster Synthesis, Inc.,
P.O. Box 1000, Windham, NH 03087-9977, U.S.A., telephone
number (800) 238-2324, fax number (603) 889-3326.
“Mercaptoacetic acid” is also known as ‘thioglycolic
acid’,
CAS Registry No. 68-11-1. The molecular formula for
Mercaptoacetic acid is HSCH,COOH. Mercaptoacetic acid can
also be described as a moiety where the nitrogen of
Glycine has been replaced by a sulfur atom.

“mmoles” refers to millimoles.



amno group {-NH2} is attached to the carbon atomnext to the acidic

car boxyl group{-COCH}. Throughout the renmainder of this patent applicati.on
"a-ami nove@od3eTwd ||  be witten as "al pha-am no acid". "argl/USeiefie’os to a
single aromatic ring radical of 6 carbon atons or to two or three fused
aromatic rings (radical) of from1l0 to 13 carbon atons. "Bacheni refers to
Bachem Cal i fornia, Inc., USA, 3132 Kashim@ Street, Torrance, CA 90505,

t el ephone nunber (3&81c§§9 ﬂéférs"@§n§Yh é@&efﬁa%ohggeong}%a HS radi cal .

"Lancaster” refers to Lancaster Synthesis, ‘W ndham
NH 03087- 9977aVEP¥?¢@e ?@Feﬁh%ﬁ@hmﬂnhbé@ 2800hep38o28%, fax nunmber (603)

889- 3326. " Mer capt e Kk t yeal
Regi stry No. 68- 11@%g %%gbﬁ%? cu? %@ﬁuﬁgﬁ?or © #gg%tggc %méﬁ%%éls

HSCH2 COOH. Nbi@a@tbﬁééclWaéblunténOpersblbe nessenbednaa hy@nbedyboher e t he

W11 ol es. v 807 Sa918 Borr Corraiog Hee- Fhk Har P e be a mot ety

t hat has one @bddhydasaanébketémesattSpeubﬁictpohpméhEZabbeemgleﬂh@s
nNerize .in a pbasic wash unit

gg;PgPYangggggﬁ §?;9§éﬁ g?%%%r ncaEg%%%f%% proteds: PREiaHe, "eht are not
limted to, hiﬂahqdesoandckeab@ehydép&ndf|ph@myyaeétzaﬂéﬁy@@|etlgzh ggtghg
(heoe gener el catepel e5,pchudey D e Iok LU Lo, scetal etyde and
met hod to i nhabhéthbe polynnibzatt@@ Bl Pm&RL POOYIn of a carbonyl
compound in a basic wash unit operation in a hydrocarbon
cracking process, comprising:
contacting a stream comprising at least one carbonyl
compound with a compound selected from the group
consisting of
alpha-amino acids and esters thereof and amides
thereof and salts thereof and mixtures thereof;
wherein said compound is selected such that it
remains water-soluble and base-soluble and does not
flocculate in said stream;
wherein said stream is contacted with said compound
either before or at the same time as said stream enters
said basic wash unit operation.
Basic wash unit operations in which this method can
be used, include, but are not limited to, caustic
scrubbers, caustic towers, amine acid gas scrubbers,
benzene strippers and spent caustic oxidizers.
Alpha-amino acids are known to people of ordinary
skill in the art of organic chemistry. They are
available commercially or capable of being synthesized by
people of ordinary skill in the art of organic chemistry.
Preferable alpha-amino acids suitable for use in the
method of the instant claimed invention are selected from

the group consisting of:



conpound in a basic wash unit operation in a hydrocarbon cracking process,
conprising: contacting a stream conprising at |east one carbonyl conpound
with a conpousaiisel ected fromthe group consisting of al porUaai2estaci ds
and esters thereof and am des thereof and salts thereof and m xtures
thereof; wherein said conmpound is selected such that it remains
wat er - sol ubl e and base-sol ubl e and does ngq flocculate in said stream

co

wherein said stream,,s_cont cged i th sai ound either before q@r at
P 39 ﬁfe?éowgaﬁﬁ Ba&ré™wash el operaPLeR1Basi ¢

the same tine as sald-Srtea
wash unit operatiosgiidy whdch-thisopebbadosanacke)ysed, include, but are
not limted to, caustic scrubbers, caustic towers, am ne acid gas
scrubbers, benzenésppripgpaes (aAgospantncagsti-eméxicdiizeisamAtphaidni fe

acids are kno l.e -di_nar kil.l, in.t:he_art _of organi.c
chenmistry. Thé%p%%ggﬁggéiFggpgagénﬁg 8F§ My CoRCespabis Bﬁpﬁgﬁﬁﬁlgﬁﬁthesized
by people of ordinary sRsbkrinct beidr t(adbookganhncashasbatayinPheherabl e

al pha-am no acids sui.table.for _use in the .method. $ the instant clained
i nventi on are SBPECPES FFofy ?Hé 8@688888ﬁ§P§Fiﬁ51§ * WD 02/ 36715

PCT/ US01/21230 11 Al ani pestaksg KAQWR R8canakanigmidnapilnopr opionic
aci d; and 2-am nopropanoi ¢ acid), Asparagine (also known as

(x-ami nosucci hadbdpaobdnofle aspdraghdep-akirbepboaaspantani ¢ acid; and
aspartam de), Aspartic acid (also known as_asparagi nin acid; asparagic
aci d; and ani nosucci ni ¢ SEMAFYSteyiteiéSPakB8WRNEAN2 281 ROAAT no- ( 3-

mercaptobutyric acid), -

Glutamine (also known as 2-amino-4-
carbamoylbutancic acid),

Glutamic Acid (also known as a-aminoglutaric
acid; and 2-aminopentanedioic acid),

Glycine (also known as aminoacetic acid),

Histidine (also known as a-amino-f-
imidazolepropionic acid),

Isoleucine (also known as 2-amino-3-
methylpentanoic acid; and Ile),

Leucine (also known as a-amino-y-methylvaleric
acid; and a-aminoisocaproic acid),

Methionine (also known as 2-amino-4-

(methylthio)butyric acid),

Phenylalanine (also known as oa-amino-B-
phenylpropionic acid),

Serine (also known as P-hydroxyalanine; and o-
a-B-hydroxypropionic acid),

Threonine (also known as o-amino-f-
hydroxybutyric acid),

Tryptophan (also known as indole-o-
aminopropionic acid; and 1-a-amino-3-indolepropionic

acid),



t hi ol propi noni ¢ acid; and (3-nercaptoal anine), Honmpcysteine (also known
2-am no-4 mercaptobutyric acid), dutamne (also known as 2-am no-4-

car banoyWavasoit acid), Gutamc Acid (al so known as (x-PaT/uSgla13N i C
acid; and 2-am nopentanedi oic acid), dycine (also known as am noacetic
acid), Hi stidine (also known as a-am no-(3- im dazol epropionic acid),

| sol euci ne (al so known as 2-amni no-3- nethyjpentanoic acid; and Ile),
Leuci ne (al so known as a-,_am no -y-nethylvaleric, acid; and
a-aninoispcaproic_acid),TKE?ﬁ?EﬁiX%T%BI%BOWHOQE %épQ-anino-47

(et hyl t hi o) bH&&Ebﬁy?ﬁé@lanﬁ@ﬂ%?' a”&-&ﬁiﬁ{;’-ﬂ@ wn as a-am no-(3-
phenyl propioni ¢ acid), Serine (also known as (3-hydroxyal anine; and a-
a- R- hydr oxypr bpfloakgphend) prahienhe nec{dl san&nown as a- am no- ( 3- o
hydr oxybutyric acid), Tr%gto hgn %also known as i ndol e-a-_amni nopropi onic
aci d; and 1-a-amino-3-iH F%gr Bt ﬂi%no%ﬁiﬂﬁzavﬁmﬁ@@B%QW%?¢¥H¢LE@% »1230
12 Tyrosine (also knownaag hygeoxypheoybak aning: o ANde - AP0 A- fng

hydr oxyphenyl propi oni ¢ aci d) and Valine (al so known as a-am noi soval eric
acid); and e§@é€§ thereef and whrbeses heheotofind salts thereof and

m xtures thereof. Preferppdralkyh §fﬁ§ISeQEePép@?‘?ﬂ@ﬂﬁtéﬁi9§ acids
include, but are not limited to, the ethyl ester of
Cysteine and the ethyl ester of Alanine.

Aryl esters of alpha-amino acids are known in the
art of alpha-amino acids.

Preferred benzyl esters of alpha-amino acids
include, but are not limited to,

Glycine benzyl ester hydrochloride (CAS Registry No.
1738-68-7),

Alanine benzyl ester hydrochloride (CAS Registry No.
5557-83-5), and

Serine benzyl ester hydrochloride (CAS Registry No. 1738-
72-3).

Preferred amides of alpha-amino acids include, but
are not limited to
Glycinamide hydrochloride (CAS Registry Number 1668-10-
6) .

These alpha-amino acids and derivatives thereof are
available commercially through Aldrich or Lancaster or
Bachem or can by synthesized by persons of ordinary skill
in the art of organic chemistry.

The more preferred alpha-amino acids suitable for
use in the method of the instant claimed invention are
selected from the group consisting of Glycine, Histidine,
Alanine, Cysteine, the ethyl ester of Cysteine, the ethyl

ester of Alanine and mixtures thereof and salts thereof.

as



include, but are not limted to, the ethyl ester of Cysteine and the ethyl
ester of Alanine. Aryl esters of al pha-am no acids are known in the art of
al pha- amwo oz84d7¢s. Preferred benzyl esters of al pha-am nop@riudel/21euc! ude,
but are not limted to, G ycine benzyl ester hydrochloride (CAS Registry
No. 1738-68-7), Al anine benzyl ester hydrochloride (CAS Registry No.
5557-83-5), and Serine benzyl ester hydro Qloride (CAS Registry No. 1738-

72-3). Preferred am.de -anj;n ds_inpclude,s b . Linmited
{6 @ yoi nam de. hydr SonToerdb LERE Rl LBRD NonBer (Hegs- Toe BjFcTiecand

al pha-am no a€ydseand dedi wakivesst hbeeebfared awdtkabhereofmercially

t hrough Aldrich or ter, or  Sachem or can_ by synthesized b ersons of
ordinary skill i nGkﬁgggrgt gSf 88Fg8%i E%h@ﬂ?&P§?¥?ﬁgeﬁoﬁipéﬁéﬁ8#§d

al pha-am no aestcildsshetabke fiorhasskeen tbendethad ehehhe chgtang-cl ai ned
invention are_ _selected . fromthe group_consisti f G ycine, Histidine,

Al ani ne, Cyst8Fﬁ§?5§ﬁ§Yth9Ehggng gf %;XFéPﬁé?Taﬂi BfkéPmeEsﬂér of Al ani ne
and m xtures fbenedf ahdssambsetrhelgobctWs08436415aRES/ USR1£R4A381vE3 The
nost preferred glgha-anino Eﬁidé aﬁe G ycine and _ Cysteine and m xtures
thereof and s&ffs'PhefBEf OL8FycrABLRBEBNENGY Rt he RBsPYBFEFErred al pha- ani no
acids because it harebepBuheusd tBabowh@naaa&liyebngaigcstakdahyde ol igoner

or Aycine-aldol oligonmer is formed, these materials act as dispersants

for thensel veSomprising a carbonyl compound or to the basic wash unit
operation is from about 0.01 ppm to about 10,000 ppm,
preferably from about 0.1 ppm to about 1000 ppm, and most
preferably from about 1 ppm to about 100 ppm.

The particular compound selected must be capable of
remaining water-soluble and base-soluble throughout the
stream and the basic wash unit operation. If the
compound loses solubility and begins to flocculate
another compound should be selected. Flocculation of
the compound is undesirable because it prevents the
alpha-amino acid from inhibiting the polymerization of
carbonyl compounds.

Typically, the compound is formulated to be a
mixture of an alpha-amino acid, a base and water. One
such typical formulation is 25% Glycine, 20% NaOH (50 %
ag. sol’n) and 55% deionized water. The purpose of
adding base to the formulation is to inhibit the growth
of microorganisms in the alpha-amino acids.

The compound may be added to the stream comprising
a carbonyl compound
before the streams’ entry into the basic wash unit
operation. The compound may be added to the stream
comprising a carbonyl compound at the same time the
stream enters the basic wash unit operation.

In addition to the previously described methods of

adding the compound to the stream, the compound may be



and for any other foulants known to be present. The anmount of conpound
added to said stream conprising a carbonyl conpound or to the basic wash
unit opavabyaTiss from about 0.01 ppmto about 10, 000 ppPCT/URGIEf1230abI] Y
fromabout 0.1 ppmto about 1000 ppm and nost preferably from about 1 ppm
to about 100 ppm The particul ar conpound sel ected nust be capabl e of
remai ni ng wat er - sol ubl e and base-sol ubl e h roughout the stream and the

basi ¢ wash uni ecration. .1f .the onpo | oses soluhility and.begins to
floccul ate a%ggggr%%o#%%u# S%ﬁoﬁﬁﬁgbggé |88F58.18Po%8395 iéﬁ Uglthe
conpound i s uhtesktabhe becauieint pr ewebbaylheompbphd- antbesaehd from

inhibiting th olynerizati.on of ar bony| . conpounds., Typically, the
conpound i s f§?ﬁﬁFawgﬁht8n6§ gPe Eﬁﬁpe o#hSnc WBH&QQWWﬁg Eiaédﬁdbége and
water. One subb bypiecakabor ubiat bperksidb%(d ¥ahinag 20%MaRHatE0e% aq.
sol'n) and 55% dei gni zed water. The purpose of adding base to the

formul ation i 83F§ Fﬁh%ﬁ??gtﬁéeéréﬁtﬁ CoP3RLEr YBFGaHPd Fs OPRTRRECBI pha- ani no

aci ds. The conpoundtmay beezddeddt ot BEASEHEABLAEARAESHIGecR1FAEBORYL
conpound before the streans' entry into the basi¢c wash unit ©Operation. The

conpound nay B@Safd¥astoVPhé SPe&amicrenBeEsragthecarbsryPicbhpoahdean t he

sanme tinme thecogbgggqh%ngeEgrBQQYQagbﬁpggﬁg_unit operation. In addition to
the previously describéd nmethods of adding the conpound to the stream the

conpound nay be WOTbgrg67iphpcImimgolA2idgohatd hededfeungheobasactwash unit
Cper oL L G ERTEE LA 08 SLRSAILGBTRLLALD SpoBOTY|seaipound onter
yield stable, water-soluble derivatives that do not- form
polymer on exposure to base. Thus by adding alpha-amino
acids to streams comprising carbonyl compounds or to
basic wash unit operations in a hydrocarbon cracking
process, the undesirable polymerization of the carbonyl
compounds can be inhibited.

This invention has the added benefit that the
alpha-amino acids suitable for use are considered a
“green” chemistry that makes them highly desirable for
field applications.

It has also been found possible to inhibit the
undesirable polymerization of carbonyl compounds by
adding a compound selected from the group consisting of
Mercaptoacetic acid, alkyl esters thereof, salts thereof
and mixtures thereof to either the stream comprising the
carbonyl compound or to the basic wash unit operation
itself. Mercaptoacetic acid and its alkyl esters and
salts are available commercially, through Aldrich and
other companies, or can be synthesized using techniques

known in the art of organic chemistry.

The following examples are intended to be
illustrative of the present invention and to teach one of

ordinary skill how to practice and make use of the



the basic wash unit operation by adding it to whatever base is being used
in the basic wash unit operation. It is preferred to add the conpound

di rect| y woor/b@1s basi ¢ wash unit operation, before the enpP€yusé/iib® stream
conprising a carbonyl conpound. These al pha-am no acids have been found to
react w th any carbonyl conpounds present in said streamto yield stable,
wat er - sol ubl e derivatives that do not-formgg pol yner on exposure to base.

Thus by addi ngnakpBacan Nehedel dxahP18kr 8285n60NPHESLAGICREDO YL  CoROUNS
or to basic wash unit operations in a hydrocarbon cracking process, the

undesi rabl e poRYRBFL2Et P6ni6f PKEtEEEBERYLN 8BHpWaKds can be inhi bit ed.
This invention has the added benefit that the al pha-am no acids suitable
for use are considered a "green" chem stry that makes them hi ghly
desirable for field applications. It hBEAMPEBS been found possible to

i nhibit the irable |y i zati of , car bon co unds, by adding a
conpound sele%gg§§¥?%n#fhgggrggé %8%8?2t?;6 ?vehé#%aﬁgggéé??&néc?ﬁ? al kyl
esters thereoiddsal t& ther eebtadadhpdt BeeSréNen80hct0atlibhplet D8 StTream
conprising the carbonyl conpound or to the basic wash unit operation

itsel f. MercapPBheetpe H¥iHa&fAd its alkyl esters and salts are available
comercially, through Aldrich and other conpani es, or can be synthesized
usi ng techniques known in the art of organic chem stry. The foll ow ng

exanpl es are ExnaopdedTto be illustrative of the present invention and to

t h f L ill h t ti nd make use of the WD
02?%67226P8T/Eé%gigggéssEigL?ﬁggg?ﬁggﬁg%ﬂéggt%&%ﬁples ;re not. intended to

limt the Solutions (5% wt/wt, made by diluting 5 grams of
alpha-amino acid with 95 grams of water) of Cysteine and
Homocysteine were made in deionized water. Aliquots (5
mL, ~2 mmoles) of each solution were added to separate
centrifuge tubes and 5 mL of deionized water was added to
a third tube. The tubes were cooled to ~30 °F(-1°C) in a
brine/ice bath and 10000L (1.8 mmoles) of acetaldehyde
were added to each tube. The tubes were shaken and put
back in the brine/ice bath. Before the addition of
acetaldehyde, the pH of the solutions in the tubes was
determined to be between about 4 and about 5 using pH
paper. After 1.5 hours, the tubes were removed from the
bath and 5 mL of 1 M potassium hydroxide were added to
each tube. The tubes were shaken and allowed to warm to
room temperature. The pH of the solution in each tube
wag checked with pH paper and found to be about 14.
Observations were recorded after 100 minutes and the
tubes containing alpha-amino acid were clear and
colorless. The solution in the tube containing only
caustic and deionized water had a yellow color. The
yellow solution was indicative of the polymerization of
the acetaldehyde under the caustic conditions present in

the tube. The solutions in the tubes containing



invention or its protection in any way. EXAMPLES Exanples I, Il, IIl and
IV all have the al pha-am no acid added to the acetal dehyde before the
acet al delwae2/3&15 cont act ed by base. Exanple | Testing of BypUSIvE23Nnd
Honocystei ne Solutions (5% w/w, nmade by diluting 5 grans of al pha-am no
acid with 95 grans of water) of Cysteine and Honocysteine were nade in
dei oni zed water. Aliquots (5 nL, -.2 molies) of each solution were added
to separate eeatal8ispgdtubed amﬂhé ahind deianwvéed meteyenaswapdedute a
third tube. IEE were cooled to, -30 F(-1 ina brinelice bath and
10000L (1.8 Feé‘??f}F aearal 88ﬁ8dénh%€1’*‘ésaHH%dP?%Y‘@%EﬁZ?EB@n The tubes
wer e shaken apdapttionback in the brine/ice bath. Before the addition of
acet al dehyde, the pH of the solutions in the tubes was determ ned to be
bet ween about 4 and about 5 using pH paper. After 1.5 hours, the tubes
were renoved fxgmpiberrbath and 5 nb of 1 M potassium hydroxide were added
to each tubeT The tubes were shaken and allowed to warmto room
tenperature. TR¥eptigatine 6l Grébaina, e@ticiube Almsicheckedteind pH paper
and found to o] LO r orded after 100 m nutes and
the tubes co%?h ?I%%t%? ﬁgggﬁfé%ggéigéﬁgf gsf%%r and colorless. The
solution in the tuBeluvbhtnsnihy wnlyt) cafisCystainde d¢t Onszpd @ayeindad a
yel | ow col or 0 4 nd cative,_of the olynerlzatlon of
t he acetaldehydgfﬁn érggﬁg§§%u&tggac hd|¥S s %r%ggﬁ} Fhe tube. The
solutions in hﬁérbubésr¢detaahtng“aﬁbGQEBGYASaﬁﬁﬁilEﬁiﬁélaBHylléster

acet al dehyde ﬁngr BTgr%gg ?%'?“Xfégoﬁgu)?e&égg’ggggufn deionized

watexr. The pH of the Cysteine, Glycine, and Alanine

solutions was found to be between about 4 and about 5
using pH paper. The pH of the other solutions was about
2, but was adjusted to be between about 4 and about 5
with triethylamine. Aliquots (5 mL) of each alpha-amino
acid solution were added to separate centrifuge tubes and

5 mL of deionized water were added to a sixth tube. The

tubes were cooled to ~30 °F (-1°C) in a brine/ice bath and
10000L (1.8 mmoles) of acetaldehyde were added to each
tube. The tubes were shaken and put back in the
brine/ice bath. After 2 hours, the tubes were removed
from the bath and 5 mL of 1 M potassium hydroxide were
added to each tube. The tubes were shaken and allowed
to warm to room temperature. Obsgervations were recorded
after 2 hours and 66 hours and are summarized in Table

Example II.



t he al pha-am no acid inhibits the polynerization reaction. Exanple II

I nvestigation of Cysteine, dycine, Alanine, Cysteine ethyl ester and

Al ani ne avbdyY3@si er Sol utions (5% wt/w) of Cysteine ("CyBCl/us@eione
("dy"), Alanine ("Ala"), Cysteine ethyl ester hydrochloride salt
("Cys-CEt"), and Al anine ethyl ester hydrochloride salt ("Ala-CEt"), were
made in deionized water. The pH of the Cy3teine, dycine, and Al ani ne
solutions was found to be between about 4 and about 5 wusing pH paper. The
pH of the ot hgr [sLoI ﬂti Onﬁ, W?rst about 2, but was adjusted to be between
about 4 and abBUtS5=*qFPhet flet hyl amine. Aliquots (5 mL) of each

al pha-am no acid solution were added to separate centrifuge tubes and 5
m. of deionized water were added to a sixth tube. The tubes were cooled to
-30 OF (-1C) iTubgwithi nki¢ pmimoba-hramdes 100@GE. (1. 8 @¥ol es) of.5acet al debyde
were added to each tubeacidThe tuBes wer emghiken anwolpsit bawkolesn t heimoles
brine/ice bath. _After 2 hours, the tuhes Wae renoébd fr&ys-DEe bath-@ftd 5
m. of 1 M pot a%iitigm hyldtesse de Satien add@ightotaeacelutiole. BhietibrubesSkgatie tan
shaken and al Piésiedh: t oveliem t ¢lepodth t engotarest ur e cle@berar vacieammdwer eoleret or ded
after 2 hours and 66 h®ittienangolaresssunmeiitioed | wolPdidse Exlamgsbe | $olutid®

02/ 36715 PCT/US01/21230 17 Tahle Exanple |l Tube with No anino 2.1 mmoles
2.8 3.3 1.5 1C@ditignj d @pagemmISeltiohol esCleantdes rflesr eest  ACaQd y CySle@ied

Al a- OEt Condi #ffEKF%1Mt ettidioSo| GlepodS| i gietutign t an sSstien i onvEMut i onsdBitioght | y
tan after 2 h: yell owihealr &AA7¢8] ored clear and cl ear s@uéPncol or ed

These results show that each of the alpha-amino
acids and the alpha-amino acid esters inhibited the
reaction of acetaldehyde to form polymeric precipitate
(ppt) under basic conditions.

The slight yellow color in the Cys-OEt solution and
the red color in the Gly, Ala, and Ala-OEt solutions
after 66 hours arises from formation of aldol oligomers
that remain in solution. Hence, these alpha-amino acids
still do inhibit polymer formation but the polymerization
reaction does occur to the extent that it colors the
solutions.

The Cysteine appears to be most effective at
inhibiting the polymerization reaction. The Cysteine
appears to completely inhibit the formation of aldol

polymer. Example III

Investigation of Histidine and Mercaptoacetic Acid
A solution (5% wt/wt) of Histidine wag made in
deionized water. An aliquot
(5 mL, 1.6 mmoles) was added to a centrifuge tube. Two
others tubes were prepared by adding 5 mL of deionized
water to both tubes. One of these tubes was also dosed
with 140 OL (2.0 mmoles) of neat Mercaptoacetic Acid. The



solution colorless solution colorless colorless solution Condition O ange
Solution Clear red Clear red Clear Clear red after 66 h: solution clear
and sol utweon2/3ghati on yel l ow solution wth ppt col orl esspeDistvae3oThese
results show that each of the al pha-ami no acids and the al pha-am no acid
esters inhibited the reaction of acetal dehyde to form polyneric
precipitate (ppt) under basic conditionsl8The slight yellow color in the

Cys- OEt sol ut icameandublle veed eobled Rot he oGPy (- M@, and A~/ Q) utions
after 66 hours arises fromformation of aIdoI ol i gonmers that renaln in

sol uti on. HenP&thi RBge LAOPHA- 4/ Bommeilas) efi presslishyBet wpokysdded _
formation bUttbh%a99|yWQEbZ%hb%@ WE%éC%hQReﬂosﬁgoﬁﬁefbESFtQﬁ gxLent that it

colors the solutions. The Cysteine appears e nost effective at
i nhi biting th@réaﬁﬁﬁﬁﬁl?&ﬁh@nAﬁéﬁétﬂohourhetﬁystebae wappeaesovedcbnpinet el y

inhibit the feppatien af,gakd ohy ) ke Il Layestigat i f
Hi stidi ne and I\/brcag'?'oacetlc91 Pg &AQE%PEF?%EB 5&#&#?§E¥go%eg§ 8 ?ﬁe was
made in dei ohPzedchat he A nbabiqa@e €bakkep 4an6 mtddbesi maswaddeﬂoto a
centrifuge tu tu vere. pte ared b di 5 f
dei oni zed ma?ngtggggg%g%h R%% FE Pu%ﬁ?xﬁgg'aFES 8§i8g1°ﬂjth 140
AL (2.0 mmol esh bhenbaankbtubptwasebran@eldndTherWEL62é8§%1§r€£3bi£@&é21230
18 three tube ol.e nelic bat h and 10000L
(1.8 mol es) o acngﬁaghyaegaﬁrg gga o, ghgaEHBGTheTgﬁbEg fer e shaken and
put back in thenthihhesi Merbaphoadbtee ACB@UWastB@e%gbgﬁdm@bﬁofﬁéﬁyed from
t he bath and ?tn%eggi%ey ggt@SSlun1ggdrOX|%ﬁem§g$uglog containing

Histidine turned orange-yellow but no solids formed.

This result confirmed that Mercaptoacetic Acid and

Histidine will inhibit the formation of foulant due to

the polymerization of acetaldehyde under basic

conditions.

Example Iv

Testing of Glycinamide hydrochloride

A solution (5% wt/wt, made by diluting 4 grams of
alpha-amino acid derivative with 76 grams of water) of
glycinamide hydrochloride (available from Aldrich
(catalog No. G610-4) and Bachem (Catalog No. E-1950)) was
made in deionized water. A 5 mL aliquot ( ~2.26 mmoles)
of the solution was added to each of three centrifuge

tubes and 5 mL of deionized water was added to a fourth

tube. The tubes were cooled to ~30°F(-1°C) in a brine/ice
bath and 10000L (1.8 mmoles) of acetaldehyde were added
to the first tube and the fourth tube. To the second and
third tubes was added 200 OL (3.6 mmoles) and 300 OL (5.4
mmoles) of acetaldehyde, respectively. The tubes were
shaken and put back in the brine/ice bath. After 1 hour,
the tubes were removed from the bath and 5 mL of 1M

potassium hydroxide were added to each tube. The tubes



to each. The tubes were shaken and allowed to warmto roomtenperature.
After sitting overnight, the solution in the blank tube was orange and a
red- orangeopragipi tate had settled to the bottom of the pab@®SoiThesct ube
cont ai ni ng Mercaptoacetic Acid was clear and colorless. It remained so for
14 days. The solution containing Histidine turned orange-yellow but no
solids forned. This result confirmed that ;iercaptoacetic Acid and

Hi stidi ne w L .inhibi h 0 i a t the_pal yneri zation
of acetaldehyggkgngg?%ggsggh %g%%???oﬁé_%EgﬁngFegﬁéngspPﬁgagPr "yci nam de
hydr ochl ori deORsssvatiions( ¥erat hacordadealyedi LO0i mgndtgeammdothe

al pha-am no agi er.l L i ra f .wat of | yci nam de
hydrochlorideﬁkgsgiFgﬁﬁgh¥§8§:%?ggggﬁml?%aﬁgﬁgacﬁggrﬁgfogﬁ¥eaﬁ €BhcfABth
(Cat al og No. Eol9o50ppswasThendeluhidei dni zad mabercoﬁtéiﬁt?§|bﬂm9tb( -2.365
nmol es of t L.utio added_t.o.each,of .three centrifu t ubes an

m. of éeionizggtag g%mwgggggéégetgng QSﬁPPﬁZeguH@Fe¥hEaéuBe¥g§%98 cooled to
-30F(-1C) in achpbirne/ The ybafibwasd1h0008Lwhd. Bnawekesyeobracptal dehyde were

dded to the first tube.and the fourth be. . To the second and, third
fUbes vas addBH.ZB6ZALSEAOR RofBE) A5RA=SG8RHEe BPdoT ribpeSRIBFic

acet al dehyde, coagpedbn¥epbyesthe tHbeseweiBe . shakensandrpyhsbagkeiha the
brine/ice bath. Afiter 1 hour, the tubes were renoved fromthe bath and 5

mL of 1M pot S48FEnFRYERORIBE REPE2AHBBYIE02BECHIYEBBAMTAR  ubes WO
02/ 35715 PCT/ Hpabah280:adousetenshalen 8uchabbouedcho YBUMAGEROM

tenperature. ~Opservations were recorded after 120 m nutes and th
cont ai ni ng gl Y¥PRaff4erhiar deRibiree Wererelvaeramation reaction:

After 21 hours, the tubes containing glycinamide
hydrochloride remained clear and colorless. The solution
in the tube coﬁtaining only caustic and deionized water
had a yellow-orange color and contained an orange

precipitate.

The following standard test procedure was followed for
Examples - V, VI, VII and VIII

To 10 ml of a 5% aqueous sodium hydroxide solution,
the desired amount of alpha-amino acid was added and
mixed well to give a clear solution in a 15 ml test tube
or centrifuge tube with cap. To this solution a known
amount of acetaldehyde, or vinyl acetate used as a source
of acetaldehyde (when the vinyl acetate is added to the
caustic, it hydrolyses to acetaldehyde), was added and
shaken for approximately 2 minutes. The reaction solution

was allowed to stand at ambient temperature for two hours

and at 110°F (43°C) overnight in the hot house. The tubes

were observed for the aldol polymer formation.

Example V
Testing the Use of Alanine as the Alpha-Amino Acid

Table Example V shows the results of evaluation



colorless. The solution in the tube containing only potassium hydroxide
and dei oni zed water had a yellow color. The yell ow solution was indicative
of the pobyme7izati on of the acetal dehyde under the causpCTUS@I@1i0t i ons
present in the tube. The solutions in the tubes containing acetal dehyde
and gl yci nam de hydrochl oride were not yell ow because the gl yci nam de

hydr ochl oride i nhibited the pol ynerizati reaction: After 21 hours, the

t ubes cont ai ni i ham : r i'de. r.emai ned cl ear and col.orl ess.
The sol uti onnéifl%qt %ﬁ%%bre%kg%arllt%%i%%%%/ claéuré’ti cusglln%g dei 't IFlzaeC 1%/\Ella ®r had
a yel | ow or ame Wed crownek cohtadatsdl dehiyoteange precipitate. The fol | ow ng
standard test procedure was followed for Exanples V, VI, VIl and VIII To
10 mM of a 59 Qs @gp hydr oxi de sol ution, the desired anmount of

al pha-am no £|g was a e%bgnnd m xed well to give a clear solution in a 15
m test tube or centrifuge tube with cap. To this solution a known anount
of acetal dehyde, or vinyl acetate used as a source of acetal dehyde (when
the vinyl adetRxemples |added Alanintehe caust i \Gpylidcetayedr ol yses t oRasdtsal dehyde)
was added and shaken for approximategly 2 m nutes. The reaction sol ution
was allowed {to stand at anbient tenperature for two hours and_at 110F
(43C) over ni|dHanki n t heopwt house. The Q-Bied0. 00k Mmeledbselseyd Yetow bhe al dol
pol ymer formation. Exanple V Testing jthe Use of Al anine as the Al pha-Amjno
Acid Table BExanple Vishows the resultls of evaluation MO 02/36715
PCT/ US01/ 21230 20 of] ‘f&aiheo3lonelal nedi5 f diPRF doieth, | CsériRpd\Sohibn acet atle
as the sourge of acetal dehyde.

CN

2 0.14 g (0.0015 mole) | 0.5 m! (0.005 mole) Red Soln + Traces of ppts

Example VI

Testing the use of Glycine, obtained from Aldrich, as the
Alpha-Amino Acid.

Table Example VI shows the results of evaluation of
Glycine using vinyl acetate as the source of
acetaldehyde.

The precipitates in tubes # 6, 7, and 8 were very

little compared to blank and easily dispersed.



Tabl e Exanpl e V Exanpl e Al ani ne Vi nyl

(0.005 nole) Heavy Yell ow ppts

C ear

Traces of ppts
Al drich, as the
eval uati on of
The precipitapgpikens
and easily dispersed

Example G yc
nol e) Heavy
Red Soln 2 0O
0.125 g (0.0
(0.00125 0.4
0.46 m (0.0
m (0.005 no
(0. 005 nol e)
Red Soln wt
0.028 m (O
G ycine as i

Exanpl e VI

Acetate Results
1 0.28 g (0.0031 nole) 0.5 m (0.005 nol e)
Reav®ot/s7idn 2 0.14 g (0.0015 nole) 0.5 m (0.005 nmpCEUSRed 230! n-
Testing the use of dycine,

Al pha- Am no Acid. Table Exanple Vi
d ycine using vinyl acetatgas the source of

Bl ank none O.

5 ni

+

obt ai ned from
shows the results of
acet al dehyde.

;g{g\%%g_e#v@, 7, and 8 were very little conpared to blank
. 02/ 36715 PCT/ US01/21230 21 Table Exanple VI
rfeadplay| Acet &tyeinResul ts| Nwiyencdh@ank mnone OredGitsrl (0] 005
Vel L., ppts 1 0.375 g (0.005 nole) 0.46,m (0.005 nole) C ear
187 g (10.0025 mole) 0.4 ml (0.005 nole) Clear Red Solp 3
DBAND] e)nadde46 m (0. 005 |rbé@)nl ©.eeF mRed | Sebvy Yello®.dp84 ¢
5 m (0./005 nole) Hazy Rgd Soln nole) 5({0.075 g (0.001|nole)
D5 mol e)| Red Soln + Traces of ppts 6 0.0625 g (00.00088 0. 46
¢) Red |SOBRS ¢ (&R mofg [t-46 M7 (BOTHRBlel | CBAOBGTIolm) 0. 46 nl
Red Solin with ppts 8 0./0375 g (0.0005 ) 0.46 m (0.005 nol e)
ppts INote: this exanplie was repeated using acetal dehyde
805 ol |- 18hai@8a2pmolgl Q)ﬂ-‘*@@éf%@@, melek hCteneReb®en  anount s of
ndi cated i n Tabl e Exanpl g VI.
3 0.125 g (0.0017 mole) | 0.46 ml (0.005 mole) | Clear Red Soln
4 0.094 g (0.00125 0.46 m! (0.005 mole) | Hazy Red Soln
mole)
5 0.075 g (0.001 mole) 0.46 ml (0.005 mole) | Red Soin + Traces
of ppts
6 0.0625 g (00.00083 0.46 ml (0.005 mole) | Red Soln + Some
m) ppts
7 0.0533 g (0.00071 m) | 0.46 ml {0.005 mole) | Red Soln with ppts
8 0.0375 g {0.0005 m) 0.46 ml {0.005 mole) | Red Soln with ppts

Note: this example was repeated using acetaldehyde 0.028

ml (0.0

05 mole)

amounts of Glycine as indicated in Table Example VI.

This repeated experiment gave similar results.

Example

VII

Evaluation of Bioprotein Fertilizer

(Diamin RW),

instead of vinyl acetate, with the same

Diamin RW is an aqueous solution of various alpha-

amino acids

available from B.F. Goodrich, Munich, Germany.

(approximately 30%) with a pH of 5 and is

The

Diamin RW is a black ligquid of 50% human hair

hydrolysate.

Because the hair is protein (polyamino



Thi s repeated experinment gave simlar results. Exanple VII Eval uation of
Bioprotein Fertilizer (Dhamn RN, Diamn RWis an aqueous sol ution of
vari ous av@hz367adri no aci ds (approximtely 3099 with a pH PET/HS@rad23os
avai l able fromB.F. Goodrich, Minich, Germany. The Diamin RWis a black
liquid of 50% human hair hydrol ysate. Because the hair is protein

(pol yam no WO 02/ 36715 PCT/USOl/21230 22,3cids) it is a rich source of

al pha-am no agidgis)The sRumal jhai 1 g0|%eglbpaaghgngr hage torhydrol yze
the protein, generatlng an am no aC| soup cal Fy“Cont ains from
about 30%to ¥S%WAaENhAd radisddoitied ammaaldaomdbpseftbehygr@ﬁyze abed/ 100 g

protein) is L e rgi_ni.ne 0, parti.c id 9. 4,
Phenylalanine%%{gélﬁhrgbnlne%gh% ée%ﬁﬁ@ 1?02}g E%%Panlé% géPacigi Tyr05|ne
0.8, Histidi neohtsinkr diriome a®obit 30Pyctne35/0amAhananéd§ 3, TWel bnend. 3,

Met hi oni ne 0. ine 0.9.and _Le ation was carried out
assumi ng Di an%blﬁmﬁgcgﬁgalgg ?@38Py8§ﬁ§9?$ﬁegDpﬁﬁl ﬁ@v&én ¥Fi8Cabodt 30%
am no aci d an@ys¥#edhet hi.S,amirgdndeied 11S 03 Repbaeticuaicng 91@,mM of 5%
aqueous sodi um hydroxi de solutlo The, results _are shown in _Tabl e Exanpl e
VI, Table EXIRBVASVRPIERp ! £ DIBFERORAPACetal SERYEE Res(lt $1UBREAR NONE
0.28 m (0.005cHdl @), FH@M%SY@E|QW8DDH§st1d1n351”E (PQOQ@éenﬁlg) 0.28 ni

(0. 005 nol e) ppts but Floccylants_ 2 0,625 0. 28 (0. 005 nol e) No
ppts but Fl ocEulsits 7300, A1724Re0528 nVa@én90§ ﬁml@?tﬂﬁoﬁéﬂ§ Buf

Fl occul ants 45813%8ifk 0.28amk (LBuG9BeM®l.@) No pets but Floccul ants

Evaluation was carried out assuming Diamin RW ~

contains 7% Glycine (The Diamin RW contains about 30%

amino acid and 7% of this amino acid is Glycine.) using

10 ml of 5% aqueous sodium hydroxide solution. The

results are shown in

Table Example VII.

Table Example VII
Exp. # Diamin RW Acetaldehyde Results
Blank NONE 0.28 ml {0.005 mole) | Heavy Yellow ppts.
1 1.25 ml (~0.005 mole) | 0.28 ml (0.005 mole) | No ppts but Flocculants -
2 0.625 ml 0.28 ml {0.005 mole) | No ppts but Flocculants -
3 0.417 ml 0.28 ml {0.005 mole} | No ppts but Flocculants -
4 0.310 ml 0.28 ml {0.005 mole) | No ppts but Flocculants -
5 0.25 ml 0.28 ml {0.005 mole) T}aces of ppts/Flocculant
6 0.208 ml 0.28 ml {0.005 mole} | Some ppts/Flocculants
7 0.178 ml 0.28 ml (0.005 mole} | Some ppts/Flocculants
8 0.125 mi 0.28 ml (0.005 mole) | Ppts/Flocculants '




50.25mM 0.28 m (0.005 nole) Traces of ppts/Flocculants 6 0.208 m 0. 28
m (0.005 nole) Sone ppts/Flocculants 7 0.178 mM 0.28 m (0.005 nole) Sone
ppt s/ Fl ooxabast7ss 8 0.125 m 0.28 m (0.005 nol e) Ppts/Fl pcrukanm12300\0

02/ 36715 PCT/ US01/ 21230 23 It appeared that D amin RWworked as
effectively as dycine but Arginine and Lysine, 13%of total am no acids

in Diamn RW flocculated in aqueous al kahy. These two al pha-am no acids
poul d not be sultableabbasual eiBeVbitinid R 95:0t040L s NLOREL,  JOp apuUNt Of
fl occul ants decreased e concentration o amn ecrease PR tubes

1to 8. Addi€Elyaine EHESAnBlDinExandnLFNVMe 1D3%1oﬁftS@&laqmenusaeDdsun1
hydr oxi de sol ut,i the sane anp 0 cculants as in
t ube 1. Exanpw;l @F?ﬁgﬁbRﬁ g??éggg of ?%%e?%Fyﬁgg?%étl hg?ﬁﬁl W?lon of
d yci ne vs. Seﬂphar&mhhanabaﬂe.waabﬁenﬁkahaleuythbléhQMB ket ems ulvishof
conparative v f. G.ycine d sodium s nilate. In_this
experinent, the 5% Eaagfogggﬁgfetgﬁﬁeﬁ@ﬁ%ngg f %f FFBi@ntﬁageﬁﬁe?%e@ in

order to neasasethbecanoantratiopreci piismiesrRosgedeiBefihencenbesf Ugen
tubes. The tupes were slowy rotated to m x the contents, after storing
overnight at 110F (43C) to collect the precipitates at the bottomfromthe
sides, and the tubmsdweienabtovesstel &t andahon RySesong gdayotosgettle the
dlspersed precipitates for nmeasur enent . WO 02/ 36715 PCT/ US01/ 21230 24
Tabl e Exanpl eawgﬁ’uﬁxﬁo HIBONYAEPT T8¢ | D7l Ae kPl Gy RPMEPEHBABELY the

same amount of flocculants as in tube 1.

Example VIII

Comparative Study of the Polymerization Inhibition of
Glycine vs. Sodium Sulfanilate.

Table Example VIII shows the results of comparative
evaluation of Glycine and sodium sulfanilate. In this
experiment, the molar ratio of acetaldehyde to inhibitors
was 10 to 1 in order to measure the amount of

- precipitates formed in the centrifuge tubes. The tubes
were slowly rotated to mix the contents, after storing
overnight at 110°F (43°C) to collect the precipitates at
the bottom from the sides, and the tubes were allowed to
stand for a second day to settle the dispersed

precipitates for measurement.



I nhi bitor pets. Blank NONE 0.28 mMl 0.5 m (0.005 nole) 1 37.5 ng d ycine
0.28 M 0.1 m (0.0005) nole (0.005 nmole) 2 97.5 ng 0.28 m 0.25 m
(conpar atwe@e2awahpl e, not an sodium sul fanilate (0.005 nobpej/usoexa3mpl e of
the (0.0005) nole clainmed invention) The precipitates in tube 1 were easily
di spersed and took a long tine to settle. It should be noted that a

smal l er mass of Aycine is required to tkgat the acetal dehyde at the sane
nolar ratio ehpsedizwasilf giirrate. This is because the nol ecul ar wei ght of
the Aycine is_snaller, i.e. nore noles of Aycine is obtained fromfewer
granms. Changes canEkm #rade Polymetimtioonposijt i petaldgedat i on| antingrafangefrent
of the nethod of the presemhiqjtgyenti on described herein vm'tt hout departi ng
fromthe concept and scope of the invention as defined R”*he ol | owm ng
clainms: WO 02/ 36718apPiCT/ USONONE230 25 CLAI M5 0128 @l net hpd t o O bit |t he
pol ymeri zati on of a carbonyl conpound in a ba%gommmit operationlin a
hydr ocar bon ¢racki ng process, conprising] contacting a stream conpris{ng at
| east one cafbonyl conpound with a conmpound sel ected frpmthe group

consi sting of alphg-am nNo|achys AgeEREETS 1 hero%cg'mpmd mdesgy tiereof and
salts thereof and m xtures thereof; wherein said conmpound is sel ected|such
that it (0.0005) mole (0.005 mole)

2 97.5 mg 0.28 mi 0.25 ml

{comparative . .
example, not an sodium sulfanilate {0.005 mole) N

example of the {0.0005) mole
claimed invention)

The precipitates in tube 1 were easily dispersed and
took a long time to settle.

It should be noted that a smaller mass of Glycine
is required to treat the acetaldehyde at the same molar
ratio of sodium sulfanilate. This is because the
molecular weight of the dlycine is smaller, i.e. more
moles of Glycine is obtained from fewer grams.

‘Changes can be made in the composition, operation
and arrangement of the method of the present invention
described herein without departing from the concept and
scope of the invention as defined in the following

claims:



remai ns wat er - sol ubl e and base-sol uble and does not flocculate in said
stream wherein said streamis contacted with said conpound either before
or at thaveams7t3 ne as said streamenters said basic washCTOSe/xp#r at i on.
2. A nethod to inhibit the polynerization of a carbonyl conpound in a
basi ¢ wash unit operation in a hydrocarBén cracking process, conprising:
addi ng a conpound sel ected fromthe gr &#I#¥nsi sting of al pha-am no acids
and esters thereof and am des thereof and salts thereof and m xtures
thereof to a basic wash unit operation; and providing a stream conpri sing
a carbonyl conpound t o2 gwitdhasagicc iwdesip Linittheoparlameon;zaitioneior €ai d
conpound is I 1 i t er-.50l ybl se- sol ubl e
and does not SC%Trl%o%élg/gl zﬂtﬁgﬂ]lohﬁ?ailél S ?%%Cgr%va\é% glrnblgtsio V\I/Zaﬁ%glnﬁ?l %operati on;
and wher ei n $widd-ccempoun d deskddde griceesa, d deargircdisdash  unit operation
before or whi] e said streamenters sai.d, . I.C -wash unit rati-on. 3. A
nmethod to i nrﬁoﬁllttacttﬁélgpgl ys%freiazmatclocrjn rofS%l%a%é:r bloer‘i’ly%E c%lr?pé%% O?lhfla basi c
wash unit opercatdcamd mwidh hy draageaninoh serlackieny fproocads, geampr i si ng: WO

02/ 36715 PCT/ USOLl/ 21230 26 .cqontact.ing _a .Sfream conpri si at |east pne
carbonyl  cofy8uHd Wit < @&%@Jﬁﬁ’?ﬁg@&l(éf t eeﬁrso{]%erceé) si $ti%hg of
Mer capt oacet istnialdsd trered K ndesaaits theateedf zant nsiadthedshetteafecshd _
mxtures thereol . WSLeLn S comaund | S|esief suh ahgl 4t emins
remains water-soluble and base-soluble and does not
flocculate in said stream;
wherein said stream is contacted with said compound
either before or at the same time as said stream enters
gsaid basic wash unit operation.
2. A method to inhibit the polymerization of a
carbonyl compound in a basic wash unit operation in a
hydrocarbon cracking process, comprising:
adding a compound selected from the group consisting of
alpha-amino acids and esters thereof and amides
thereof and salts thereof and mixtures thereof to a basic
wash unit operation; and
providing a stream comprising a carbonyl compound to
said basic wash unit operation;
wherein said compound is selected guch that it
remains water-soluble and base-soluble and does not
flocculate in said stream or said basic wash unit
operation; and
wherein said compound is added to said basic wash
unit operation before or while said stream enters said
basic wash unit operation.
3. A method to inhibit the polymerization of a
carbonyl compound in a basic wash unit operation in a

hydrocarbon cracking process, comprising:



wherein said streamis contacted with said conpound either before or at
the sane tine as said streamenters said basic wash unit operation. 4. A
met hod t wOnhsdiiz the pol ynerizati on of carbonyl conpounBe€T/UR0IZR1IRRSI ¢ wash
unit operation in a hydrocarbon crackin rocess, conprising: adding a
conpound sel ected fromthe t?]fr%an consi st} of Mercapt oacetic acid and

al kyl esters YHErEH 1 Hhd <X t FEMO¥FS 35 xtSrts erePay a basic

wash unit opesmddeid vaich P QYbrEbdeh@ SdTLABE A SHY & bonyl conpound
to said basic wash unit operation; wherein said compound is sel ected such

that it remdfFEIWREET f MERIPIRRES AT enthd dees ##iers | occul ate in

said stream afh&dsk Rasd ccamsd Wi teoPRAUAIHOBuAY Mher&in sai d conpound
is added to said basic wash  unit operation before or while said stream

enters said basi (R UMILORIRIGH 55 siveshahdth St adi Mt i n which

sai d conmpound-drgaiseleatad dsumidie,gs A cansiilid g, Naning

Aspar agi ne, Aspartam c Acid, Aspartic Acid, Cysteine, Honocysteine,

A ut am ne, AikegRwlaks din @a4d ritreafisti di ne, |sol euci ne, Leuci ne,

Met hi oni ne,  Phenyliad 8 Ness Serd e anl 'f&%rp?a tHY Qﬁbaé}:] Ty&g&idlqu

Val ine and esters thereof and am des []Jher eoi acndé sg'f%ts t ledr eof ~an

m xt ures t her&gihedaRg3s 75 FCTYRISOHFR] 230ne 2F Giaifhes dweegfer® ai m 1

in which sai %Mq: IS ssaleat drpm the group consisting of QG ycine,
Hi sti di ne, ani ne, Cysteline, eth ester of Cysteine and ethyl ester of
Al ani ne and sal ts 4 her dofmeirtbd ba vrdsihierdof .polymerization of
carbonyl compounds in a basic wash unit operation in a
hydrocarbon cracking process, comprising:
adding a compound selected from the group consisting
of Mercaptoacetic acid and alkyl esters thereof and salts
thereof and mixtures thereof to a basic wash unit
operation; and
providing a stream comprising a carbonyl compound to
said basic wash unit operation;
wherein said compound ig selected such that it
remains water-soluble and base-soluble and does not
flocculate in said stream or said basic wash unit
operation; and
wherein said compound is added to said basic wash
unit operation before or while said stream enters said
basic wash unit operation.
5. The method of Claim 1 in which said compound is
selected from the group consisting of Alanine,
Asparagine, Aspartamic Acid, Aspartic Acid, Cysteine,
Homocysteine, Glutamine, Glutamic Acid, Glycine,
Histidine, Isoleucine, Leucine, Methionine,
Phenylalanine, Serine, Threonine, Tryptophan, Tyrosine,
Valine and esters thereof and amides thereof and salts

thereof and mixtures thereof.



7. The nmethod of Caim6 in which said conpound is either G ycine or
Cysteine or a mxture thereof. 8. The nmethod of Caim7 in which said
conpound W@ 02/837%% ei ne. 9. The nethod of Claim7 in which Bargse@rmpsund is

G ycine. 10. The nethod of Claim2 in vvhi ch said conpound is selected from
t he group consisting of Al anine, radi’ne,. Aspartam c Acid, Aspartic

Aci d, Cysteine, HonocydieitrEnay lﬁfarﬁlr?elm & draire cheithidGRIRRund is

H stidine, | solleuaidie £l oine oMl et 1 iRheny |l anine, 1Besi Neine |
Thr eoni ne, Tryptophan, Tyrosine, aline and esters thereof and am des

ther eof and JHIAE- NG hdredieidy mohyl &8 hatefHCysteimmanikididw ol daim 2
in which sai ¢ GUPYNG IS ixel £ %dafﬁsomﬁél%cﬂsr QUHY %@é&éﬁé&ﬁ-ﬁm@ﬂ'c' ne,

Hi stidine, Al anine, Cysteine, ethyl ester of Cysteine and e ester of
Al ani ne and sal ts ther édte aﬁfﬁthﬁ@(tcﬁr é?slatlhferGedm V@Cmrﬁeﬂrﬁbtm@mdﬁa m 11

in which said E@g&pﬁ; gsalt thereof or
a mxturethereof §' The Fﬁ%scf%o Clalm In sézafld conpound is'

Cysteine. 14. The &ret hdhefmaymdnd Cﬂralxmﬁchnsa«lfd@mﬂmuildwmm@d/cume.
15. The et hQ%,sQ{ g Qim3 in which said compound is Mercaptoacetic acid.
16. The met ho aim4 in which said conpound is Mercaptoacetic Acid.
WD 02/ 36715 PCT/ USO1/ 2 T280 methdy .ofTHEl aet Hod rofwiClcdi maalid reanp @md i sl
conmpound i s &%qlet.o said stream before said streamis contacted with

10. The method of Claim 2 in which said compound is
seleéted from the group consisting of Alanine,
Asparagine, Aspartamic Acid, Aspartic Acid, Cysteine,
Homocysteine, Glutamine, Glutamic Acid, Glycine,
Histidine, Isoleucine, Leucine, Methionine,
Phenylalanine, Serine, Threonine, Tryptophan, Tyrosine,
Valine and esters thereof and amides thereof and salts
thereof and mixtures thereof.

11. The method of Claim 2 in which said compound is
selected from the group consisting of Glycine, Histidine,
Alanine, Cysteine, ethyl ester of Cysteine and ethyl
ester of Alanine and salts thereof and mixtures thereof.

'12. The method of Claim 11 in which said compound
ig either Glycine or Cysteine or a salt thereof or a
mixture thereof.

13. The method of Claim 12 in which said compound
is' Cysteine.

14. The method of Claim 12 in which said compound
is Glycine.

15. The method of Claim 3 in which said compound is
Mercaptoacetic acid.

16. The method of Claim 4 in which said compound is

Mercaptoacetic Acid.



base in said basic wash unit operation. 18. The nmethod of Caim1l1 in which
said conpound is added to said streamat the sane tine as said streamis
cont act edav@w/bs7bse i n said basi c wash unit operation. 19pCTsowmivod of
Claim 3 in which said compound is added to said stream before said stream

is contacted with base in a basic wash Uit operation. 20. The met hod of
Claim3 in which safd coMpdiRleled ochdaain o skt dii¢learrEd ¢Preow® 15 me as

said stream la?ddé@@@%@fh%&fb&ﬁ%@ef&é%a&&)aéﬂﬁe%% Unbd t OREERL, A, 21
The nethod of Caim1lin WhIC sai d basic wash unit operation is a caustic

scrubber or QARSI 1t Pashe warh pEtHoPRATA T 1 i n whi ch said basic

wash unit operatiofngis Al aRNEAGH @8BS $Cf UBDE&Ih1 &3 sd1\¢ é@ﬁm&flg aim
1 in which said basic wash wunit operation is a spent caustl c ‘oxidizer. 24,

The met hod ofadded ma §ahidheereayaiak bdwt cams - inmias opetdit$ored® s benzene
t 25.
stripper. cotte JELDagh Of k%eéé m,2 é&%&&é%a@sl@@&r\'@ xﬁiﬁdﬁ of daim

operation is a caustic scrubber caustic tower
2 in which said bdsic viElsh rumttlnocﬂ)peﬁ dlaoim i fm Vdmcrire %@l@l fgaspcstmdlbimr

benzene Stri pREEC 2 The' rerhed oo o ot i anreh TR B D
operation is lwssspem zamtic mssldnzrext cz_:gerél‘ttueomnt hod of Claim3 in which
30, The: met hod of 0 ai mEF 1 el E I Bt chelh T T et S s
amne aci d gasided ubinesaldslstr‘rémnrmtt hdde ofan@ ai ims3 am M@mmm basi ¢ wash
unit operati 0cnonl_ta e NZEOE baEsI;el PR sal\/g)]é)atzs/f)ctS?v}aSslflfC—rr/l H:Soél'glnezfl'a lom.

21. The method of Claim 1 in which said basic wash
unit operation is a caustic scrubber or caustic tower.

22. The method of Claim 1 in which said basic wash
unit operation is an amine acid gas scrubber.

23. The method of Claim 1 in which said basic wash
unit operation is a spent caustic oxidizer.

24. The method of Claim 1 in which said basic wash
unit operation is a benzene stripper.

25. The method of Claim 2 in which said basic wash
unit operation is a caustic scrubber or caustic tower.

26. The method of Claim 2 in which said basic wash
unit operation is an amine acid gas scrubber.

27. ThHe method of Claim 2 in which said basic wash
unit operation is a benzene stripper.

28. The method of Claim 2 in which said basic wash
unit operation is a spent caustic oxidizer.

29. The method of Claim 3 in which said basic wash
unit operation is a caustic scrubber or caustic tower.

30. The method of Claim 3 in which said basic wash
unit operation is an amine acid gas scrubber.

31. The method of Claim 3 in which said basic wash

unit operation is a benzene stripper.



29 32. The method of Caim3 in which said basic wash wunit operation is a

spent caustic oxidizer.

33. The method of Cdaim4 in which said basic wash

unit opema® L8715 a caustic scrubber or caustic tower. 3HBCT/UR@/areiohod of
Claim4 in which said basic wash unit operation is an am ne acid gas
scrubber. 35. The nethod of Jdaim4 in w,h%9ch said basic wash wunit

operation is a ben¥ene 5% iPperod 3f FHielhet Hogd W@ 532 535 Ihi'@sRai d
basi ¢ wash Uit ORSEALE DB | S SHSEHE CAUSSH Lo Qo L 2L x|

33.

The method of Claim 4 in which said basic wash

unit operation is a caustic scrubber or caustic tower.

34 .The method of Claim 4 in which said basic wash

unit operation isg an amine acid gas scrubber.

35.

The method of Claim 4 in which said basic wash

unit operation is a benzene stripper.

36.

The method of Claim 4 in which said basic wash

unit operation is a spent caustic oxidizer.



