;e3el 4\ 62Tr zdi ~~~uA~nrn  REDUCI NG UNDESI RED POLYMERI ZATI ON | N HYDROCARBON
CRACKI NG PROCESSES FI ELD OF THE | NVE vention is in the field of
cracki ng Wb BMey9car bons. Speci fi cal IAQ WMM Il 'mmtl on is ipgrthenhhghd of
reduci ng undesired polynerization of carbon npounds in unit operations
of hydrocarbon cracking processes. BACKGR’“di% CF THE | NVENTI ON Pyr olysis is
the transformation of a coniFI)ound into one or nore other substances by heat
al one. In the petrol eum ZRAUHENE oENRRS ERED | RALEMEREBATHONOIYSi s is usef ul
for the processing of hydr cBHPROPARBAN | CRHCHENGSPROCEESEA referred to as
"cracking". Wen the pyrolysis of hydr ocarbons is conducted in the presence
of steam it is often referredﬁ% %s "st eam c¢racki 1%“ The steam cracking
.of ethane, propane, naphthas, Ly OF THE o JAVENT ocar bon feedstocks is

a useful process fmal@rméwgoﬂaislabﬁetﬁéeﬂ@m é% érawa&ﬂguek of the
st eam cr acki n% grocess oxygenat ed conpounds, i ncluding carbonyl conpounds,

.are formed. OCRFRORG|  compethbigal vl taes buverEaonois| ini the to,

al dehydes ands r racki ng
oper ati ons can%(?{}gﬁn %%%Cﬁg%t%lﬁgg%%/j%?%gﬁgﬁyhggrgnggggg? %9 ggg%)bﬂ%gout 200
ppmin the ga%o%wc?w W R hugbhcepeyations af hyghoaar‘abnut:raeﬁﬂ)ngpm
occasionally hg-gogcount ered because of the use of various feedstocks and
cracking tenperatures. Byproducts of hydrocarbon cracking processes include
t he undesirabl e aci d gases CBACKGROHRD. OFh&HE MNVENTIONS normal for a

hydr ocar bon cr acki ant to have an acrd gas,renoyal systemto, renove C02
and HzS fromthe gg%&eﬁs}g%slsﬁ/}b? c%*??#‘ﬁ%‘g%l%?anga 7 efBUBPURYstRRPusUal | y
consi sts of ldmg thdtee gotshet elibs taRegd By Dashe 8she. IMO:-RE!3(71s

PCT/ US01/ 21230 2 éﬁ%rmgr eater than 1&%‘21 to renpve aci di c conponents, including

hydr ogen sul R ABOPF TR eRIHRL 1RAURET HREr oPBHM ¥AHS p&f r ocheni cal

industries, UWHdf@WpPefeti NS pFYOLYS Ny b@@ll@ya\@éégnﬁbéﬁ@ COWf’Hi‘éy Eé‘ééé&d OUt
in eCIUI pmant ref erred to_ as causti c scrubbers or caustic V\g .

alternative tf LR tTelenud  taut” SorekingT - et%lyﬁ@n*éh@rph‘k@hgsm ant s
use am ne, insg q\?ﬁjﬂgCMé Clst@oﬂ&‘&@&’@dafﬁdtlgé‘sﬁfes%ﬁé?éeof'”é%éaﬂr e;pften

referred to as "am ne scrubbers” am ne towe as T énoval
system sone bxyjeret e fecomduirisaarsswan ceaokedg” |t Tbeksl‘owmml n the art

of hydrocarb ]93‘[3:?%5 f yg ted. co

especially c?rlb%gny oér%g?ﬁl?ﬁ an?fﬁ%}?%ulﬁ%%%%t agggéh(%%g QR(? %Fsﬂ%l]ér go
pol yneri zati dwdlrpctaﬂéom @iks’é hiss lmsxmeﬂ'lmltpeoaessi fas peodvalngystem
t he acetal de s | e ,on_internal i pnent_surfaces | eading
to fouling aﬁydaqevée%ﬁj[ ug(?ip uljgl:]égl ngﬁ Foury R A p?Eg'gﬁllj S%?atf‘hcér?%lfje?%al

equi pnent nemdé@umegmsatéré sdruh owtodwn, tm@PﬂﬁDﬂ’lg\ chepohpy. Every tine
a unit operat%%aﬂfdéo é) g}me%%for cle n| |t means .t hat ft ost is

i ncurred due ost produ ct| on hest & hcéo%?ﬂﬁiiscbg? t3°cl ean
the equi prentbut reeeldidt ohlmntéchet@,awslcﬂ@hﬁd:éybmfﬂsk@tkdné@tl%h@ AOPERS

where treatnent is.re red t0| it foulin
oé carboqy compoun ormeg ) gracklng 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

LT
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caused by unwanted pol ynerization, there are other basic wash unit
operations in hydrocarbon processing that also require treatnment in order
to prevenfoyngdesikrabl e pol ynerization of carbonyl conmpoundser/ Jdieseset her
basi ¢ wash unit operations include, but are not limted to, amne systens
to scrub acid gasses (using higher-boiling am noal cohols such as, but not
limted to, ethanolam ne, diethanolam ne apnd derivatives of am no al cohols
such as, but n%%[ limted to nethoxyethyl antne), spent caustic- WD 02/3Gr15
PCT/ US01/ 21230 P8 GHSRtAd $haM TerFermslis Gisdcslc Aumafetidusti ¢ oxi di zer
converts sul fiigRS udity SHy@ R ¢ AlHi0M GRISIHGH ke disospd ofip or to
be sold. A benzene stripper is a unit that uses hydrocarbon, "often a high
boi ling . mi xidie REfNcd@UTp S Pty asheniicgd indiedrifeomWtiter units in
the ethylene BiafarhdashoISASR AU WaisnesSREN SANRL, dqauptic

S the caustl

that has been Used in other unit "operations, such a c tower. The

.hydr ocar bon " ®Wa$hdsr e@yipneit Fefaaredodo ¢ trausidm sudthars 'Thog unit is

cal l ed a benzeng ShfiidRYuI0AUSA he DANZENE 1§ SUJ RPed: [4,aMm thg,spent
caustic. Ten years ago the anount of undesired pol ymer that™ was Tormgd in
this way was @dealt] w3 i gulilf iecduytl.engs drpdkdogr pdrantisantsss expareded t heir
capacity, the. t. of i.red, pol ymer incr.eased and e sheer, vol une of
undesi red pol ﬁrqflergr11 (Sir %éfdlﬂ%g%%nlgw tgéjc&né“oéfepragﬁl e AT ST Tore Hid e

hydr ocar bon plaart odpenatrerfer r8el enalasmitaaring $candebarem and aadmeent |y

bei ng used in therpe,t rol eum and petrochem cal industries to mtigate

car bonyl corrp&?r‘ﬁ’(? ﬁol‘ymer caused fouling. These material s include

di spersants) i nhi bithoEs: ac@dUejarg @@l apdtrant,i @ondar:s gddasedat ent No.
5,"714,055 to Lewis et al. describes a nmethod of .inhibiting the formation
of fouling defGEPPITRE:GHS Fg 56 SEMOVEGHf adés 16F BPvWaR Ka ithe $&tuifer used

to wash aci d §3%0% oM R dding the therwastldmng HfsolBhjgndpedisi ng
substituted aromatic ami nes selected fromthe group consisting of

2- am nophenol CORRRURGEH e 6P CA-2d Aivh SIBEROENd s FOMmeiuaSsc iahda e w4l agfar eof |
4-am no- o- cr egRlat q-d%mé' pePhenal, LwaRPLROBEAZAIG 138

3- am nobenzoi c gciad and salts thereo?,g%a%d -ggﬁ%%gg'ﬁ%rgaéiﬁsﬁaé%{?%ga ts

t hereof . U.S. oHatést bRee .5, 164 thes acd dDgatsarengasdr isyss-eand tdieai ns a net hod

for inhibitingdJhe f rggagej 0 5 L/ 1 : osition
of fouling materi %]ls(,ﬁél ri ngj%ggﬁ%ﬁ g\é\?/als%jie%g?%af Oﬁ%ﬁ??%%%n%g%s%g%%

gont am Ingt ﬁdd\ﬁhmf%mawdwrf;dml.in@omdg;egmtgfalca;ﬂgtggﬂng:onpoy?ﬂs (
ei ng al dehydes) i C rises. tr in ai ydr ocarbon gases. w an
aqueous am ne solut |gon,n%0w:§eiru§ r%ngaiocfeg ueegﬁls A aﬁe e@é‘lll&]t”}eér% %ber%’l'sl &€ vat er
and an ani ne coripouncthaded mhud donee o ieirdio e g e aofi rfa.omwautt iheppm t o
about 5,000 p mitand ev]\_j%%rielnn tréetamé)ne f s? d a%ueou ani.ne s.cg ution is
sel ected fromTHe GFSEP 0P orGEnit® E6msond SO Eh &% icﬁgeaﬁlqghel 5% RNH2
and RzNH wher ¢hatRa ol dat dahcfurarad [deeg teu i oean pirsidurd: iafn ,aldpdr @naups
and aryl groups, before said _caustic washing, .to remave a significant
anount of sai &%c?é’ o?ﬁﬂe ] §& & 5%&&%&? SRS 1 r eat ed

hlyd_rocar bon ﬁt &e?mIqU.aﬁnga_tcenttdr:l@hfeS,ch%_,tMB sfc&dﬁl(ﬁém_aiﬁ’ﬁb%aimd : caln_d
clains a net or inhibiting the faormation of_ polyneric based fouling
deposits duri %theﬁé" BRGTE \E&?%itﬁ@toflsolr@ﬂ%-r&%ttﬁ %Wfdrf&%%s

cont ani nat ed \Walule@X e NG teRTRRIRAR G ORRMIcH, NG 1R ng-d Gdthe Wasdh about
1 to about 10,000 parts per m|lion acetoacetate ester conpound having the

formul a CH3COBAFCOMBATy RFA&HPDE iia &y drocagerTs RARCARRINI thetalfddo 8 and
y is an integelechie® aRAUHtmddt0 i3PYHdel’ 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,
diethanclamine and derivatives of amino qlcohols such as,

but not limited to methoxyethylamine), spent caustic



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 qQfoiRkR5tion treatment, are forned during the basieyasBing of
hydr ocar bons contam nated wi th oxygen-contai ni ng conpounds, said nethod
conprising adding to the wash an inhibiting anount of an ethyl enedi am ne
conpound of the formula NHZ ( CHZ CHZNH ) ,;H wherein x is an integer of
fromabout 1 to_.about 10. WO 02/ 3(71> PCY/ US01/ 21230 5 U. S. Patent No.
4,673,489 to ﬁaﬁlﬁ&&e&&aﬂ%&%%%fﬂ@p&%t hdd SREE BT tiNg the
formation and gepa%icrd @brifeftauUlduld iMRiLnidls (rddid he kasi s Wwashitg of
hydr ocar bons c%\r/:l%)an‘i nated wi th oxygenated compounds which conprises
.performng t h&Wwe&h GBERIFEhywir o B6h Ben pr ds AR Ve SuiEney &t

anount of hydgoxyliamchee fsdd®yididRed N2 Y i an 1?5@';}? S 11, mxtures
thereof, for inhibiting the formation and deposition of foulant™ U S
-Patent No. 5, Z2&LY0S (GG INEaniprody sdis gdesdringds drkest of vam e tretthod f or

| nhi bi ing t NenboRTal ARt [AROY 1amOf HOWlI 0 VI als, durdng basic
washi ng of hydrocarbons contaninated w oxygenat ed “conpounds ich

conpri ses per {'Sprintg calve S hilisg cefusttie Hydrtodarsbdreseri mddre ot esgrece of a
sol ution conpt.i.Sin r.carbonat nd, i n,.,an amunt suyfficient to
inhibit the fE)llrn%ti% %I%%&%gles’bos%ﬁcﬁlo%%{;&%%ogﬁu%§lrrcaftec%wealf's. u%fes. Pat ent No.
5,160, 425 t 0 bevirscdedom Des stiecs”clrasnkiva Imetemocbraf duthidif tilng et i on of

pol ymeric fouljn eposi.;s dur.i.ng the.caustic scrubbi of rolytically

pr oduced hydrgggr%lggﬁs‘ conttartiidt gc? \ﬂatlﬁegi)?g %ﬂ%i%%%m%th a
basi ¢ washi ngtsel benaenkadisngta ipidedr Ealonr thikampereoruisd itg. addi-ng to the
basi ¢ washi ng solutjon a sufficient anount of_ carpohydrazide for .inhibiting
formation of pol ynefi'c 55 ﬁ@ohg'th@r PHIeIntyof, e@rﬁrq‘@.p@m et o

Lewis et al. degCrickesdant &hdisTwag MRihedual 1 hidy g faumt i gy of
pol ymeric fouling deposits after the caustic scrubbing of a hydrocarbon
st r eam cont ant*¥at8&akPoR: Wﬁa@é@a@@@&oﬁmrwqqp%lg%@i c SRS ARl uti on

having a pH gegaterelhan o’ JeARicyS iR A0HI0 40 $HSA S0 $if eam a

sufficient anmount for inhi bitin%formatlon and deposition of fouling
i

materi al s of HNEEREFSC: b YEGHpHoymeg das cost by dr adEleorffssund. WO

02/3(71S PCT/ {30l 2083Mnb R thdrfPALen M3k, Z%)

@04l 1o Lewis et al.
describes and clains a nethod of inhibiting th frgarr%t%on of fouling

deposi ts occur ri ng Seieae lamedlenia lsc mutshdmowre dtco cusnmve: lacilee igws esedahi ch
deposits axe har grd QiR e e UGl R0 ALY P1OdYERd oo e
at Wt h & “Chust i ¢

hydr ocar bons contam e oxygen- cont al ni ng “compounds  wi us
sol uti on havi rgrpEngyile sospauman po Inriech cemmed Sesilddg ng Bress f ecti ve

deposi tion-inpibiti. a f n-enol i zabl e.carbonyl  conmpound to the
caustic sol ut Rg?}_e trﬂlggs gg&%gﬁd%mﬁsg%gfgm&& tl&hl_l&#sor&' ﬁ?‘fu@d‘éls%ri bes and
cl aims a net hadeatsi amidbismtigxtikenter.mati on of " fouling deposits occurring
in spent caustic syste ed f et hyl ene _di chl ori d uf acturing
processes whi ch a\rNgﬁlgri &Ii:teg%t lﬂ@ﬁ't ﬁ’girtlﬁylog)réf'e%cﬂ Mo & & g@eﬁ%&)ﬁ% eans
cont am nat ed @i tettodgert- dortidiiniingy ¢oORpEeatet it Of drpdside s Siargmed in
et hyl ene di chl oride.processing streans cqntam nated with o en- cont ai ni ng
compounds. whi PECPR E08 £01 L If U1 TG 6 01 GLro i T PHAT R &5 t han
7, which conpiiases agddi @ sas efehectited drpasid thhinkidi Moy «of a

non- enol i zabl e c%r,bon | conpound.to said caustic solution. Tt is desirable
to identify aldffidfa _ch}‘r?&@@n&élbl‘g&]i%e& Er%%%@ﬁn%l$1ﬂ%ri zation
of carbonyl cempRURGS igrduydceediRen e AEKINAMIRISIRS., 4-

aminophenol, 4-aminobenzenesulfonic acid and salts
thereof, 4-amino-o-cresol, 3-aminophenol, 2-aminobenzoic
acid and salts thereof, 3-aminobenzoic acid and salts
thereof, and 4-aminobenzoic acid and salts thereof.

U.S8. Patent No. 5,264,114 to Dunbar, describes and

claims a method for inhibiting the formation and



SUMMARY CF THE | NVENTI ON The first aspect of the instant clainmed invention
is a nethod to inhibit the polynerization of a carbonyl conpound in a basic

wash uni tweRgfgiison in a hydrocarbon cracking process, conimj/gg(ﬁgnm
contacting a streamconprising at |east one carbonyl conpound with a

conpound sel ected fromthe group consisting of al pha-am no acids and esters
t hereof and am des thereof and salts there f and m Xxtures thereof: WO

02/ 3071S PCT/H S01/ 21230 7fwg i.n sai |s sel ected such that it
remai ns wat er “S6CTHE A @ o aSE-SGRUB) e&ﬁr&‘ rr"rﬁ’tg ﬂac}’(,s&}tcatwé‘ﬁmngal‘#

stream wher ehgdsaicd rdoneafisies eOMaat gd twd Kklﬁ‘t@t ¢GRI o%ttpU‘u‘%lrotsbef ore
or at the sa time as sald st antenters sai d baS|c wash un oper ation.

.The second asp&PE §fF FRe OfnSPARCTYLaiCREROR Enticdma sldekndesd mdiichhi bi t

the polynerizabmprigksa ¢aeBenyy @gmo%%ﬂo@a%b%S@QS%sq,ﬁw t,yoperation in
a hydrocarbon cracking process, conprising: adding~a conpound sel ected from

‘the group con8R¥EPHS 8W1§ﬁpﬁ§1&§#ﬁ@rawﬁG§eéﬂdS@é@eﬁQU@@@ﬁe@ml@ﬁd am des
t her eof and Sébﬁﬁtﬁaﬁr%%ﬁp%ﬂge@‘%%@%?Sahge%%p%mﬁﬂ. o%n&@%@wg%ﬁg 3 i g

operation; and providing a Stream CoOnprising a carb corrpou
basi ¢ wash unFPREBBLARICGRN whaEE risdirdmncelmoodnd mnse:loe@ﬂa@dltsﬁcmowhat it

remai ns wat er | u e I .Le a ot floccul.ate
stream or sai gﬁgas?c&:ﬁmgﬂ%%ﬁ?lt tgl%ergg1 Iﬁgn'{ﬂ ggﬁ\%ng 1l u§a|a8‘188n583h1§1°§*
added to sai dibasiedewasd dmom (tlper gtrloup béf oregani cMaidmpotaidd stream enters

db h I d
Tmvention i o SCRBERSARB0en kB £oRE Bl ye: Rodi R OTer € Bbridl compound

in a basic masblaatédoﬁebmttha gmoaphwdhed@tbﬁg ofagkikyd Peeessand
conprising: contacti n %’8 am co r.isi ngﬁat | east, _one carbonyl conpound

with a conpoufity eﬁ&? Pt feS§ E}uﬁaB P MRRGLIDE  MEPC AFFGHEefi ¢ aci d
and al kyl estetgnttlﬁﬁatant andusal bg ‘fsa@ae@far@aﬁym ¥brpesnbkeneef to

thereby produce a treated hydrocarbon stream.

U.S. Patent No. 5,194,143 to Roling describes and
claims a method for inhibiting the fd¥rmation 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

CH3COCH2CO2CxHy
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) xH

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



WO 02/3Cr15 PCT/ US01/21230 8 wherein said conpound is selected such that it
remai ns wat er-sol ubl e and base-sol ubl e and does not flocculate in said

stream wper@jstrigai d streamis contacted with said conpoung-igidlinishef ore
or at the sane tinme as said streamenters said basic wash unit operation.

The fourth aspect of the instant claimed invention is a method to inhibit
the pol yneri zation of carbonyl conpounds ig a basic wash unit operation in.

a hydrocar bon crackj cess,.. conprisjn ddi a copmpound sel ected from
the group consi sti ﬁ}g'%g'f pgﬁgtrecrgtptNooace 'iéc%a(c%ggcf 29% %?335}?9 e‘ig)%‘?lél Eh%raé?ﬁ and
salts thereof dredm xt wetshddhef@ofidio s thasd cy@astbrbti pefati on; and

I di t m.conpri si carbonyl conpound to said basic wash unit
oper ati on; whEHIP NG ot A% T e SIEH AN ADT (D3 Bt wRshing
wat er - sol ubl e enthhBsars0dt eathriers it oM At tdl S@dr&’pdﬂierg&%am or

sai d basic wash unit operation; and wherein said conpound is ad o said
‘basi ¢ wash uni" &Pk SRR 958 ReF Irming ehaivrsh refakkathrdrezarbdmasin

uash unit_opercaid QieddEEAl 103D DESGHLRHEN Gl IOWENTHLON Far, Al poses of

this patent application, the followng terns 1e nMeani ngs:
"acet al dehyde'tlies foaod® Mh@Hhas ancCASiRegidtr primibénrets the@god, Ifor s

i KT 3 2 NG o A LA o Ul
phenyl acet al dehy %ﬁg. Patent No.’5,220,104 to McDaniel et al.

describes and claims a method for inhibiting the
formation and deposition of fouling materials during
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.



Regi stry Number of 122-78-1. It is also known as atoluic al dehyde. WO
02/ 3C71R, PCT/USCﬂ /2123U 9 "Aldrich" refers to Aldrich Chem cal Conpany,
P.O Box ¢ Nkl waukee, W, 53201 U S. A tel ephone numbegefudddB930
558-9160 x nurrber (800) 962-9591. "alkyl"™ refers to a fuq sat ur at ed
hydrocarbon radical of fromone to 10 carbon atons. "amino aci d" IS an
organic acid contalnlng both a basic am no_group {-NHz} and an acidic

car boxyl group { ‘a-am.n aC|d refefs to organic acid cont ai_ni ng
both a basic anino ()ur?a{t Nﬁ2§’ 2hd arl "8ei®ditc t@ar‘-@b‘aﬁ r SUp {dsTaHResher e

the am no grospd{ chﬂZL}nsl 3 flctacded it A nhi®i¢anROR nat eB i 4P 4ée acidic

carboxyl grou Thr Qqughout the renai nder of this patent application
"a-am no acidgtﬁﬁﬁgg%geﬁPFﬁF °§§ur§Pﬁﬁalénﬁﬁoa&$ﬁ&1ne 'sqyspbberefiged to a

single aromatke keRgveadicgal Tg@ e, Camlon RWRiRl el W rRled *HL&% g’sed
aromatic ring radi cal) om 10 to 13 carbon atons. "Bache ers to

.Bachem Cal i foFﬁgascFHE’blnBSRf M@lkééma\kéyswr@é@mevoMaimamm505
tel ephone nunbgptERiBhtaddvwAlal ox Sy%% %Enta&%ﬁ%@ %Qgﬁﬁﬁg§ﬁ%%68§f%wrad'cal'

"Lancaster" refers to Lancaster esi s, ' ndham NH
03087- 9977, UcguAtict epdphdna hawbelg @ﬁogreaaarzxm,n Wamhftmiberon(;ﬁﬁ&)es

oes. 3326 | necgpetasas! Lectetdyd scilae koawn s thoyeolic g ons

Reglstry No ol ecul &
HSCH2COOH. Mencapevaderzhblecicdrbanyal S:Ombeuddsd:bl héd asuatin eloludiere the

nitrogen of Gycing Baspheen.’ fR). 2654 5345 HLN LoD M RS 1O
and claims a method of inhibiting the formation of -
fouling déposits occurring in spent caustic wash systems
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;



WO 02/ 36715 PCT/ US01/ 21230 10 "radical" refers to a noiety that has one
bond . available for attachment to another noiety. The carbonyl conpounds

that are wpQuwRe19 Pol ynerize in a basic wash unit operati gPr&IBMsi N a
hydr ocarbon , cracki ng process, include, but are not Iirritert}o g%dehydes

and ketones. Specific polynerizable noieties within these general
categories include, but are not limted to, acetal dehyde and
phenyl acet al dehyde.. The fjrst hé instan claimed invention is a

met hod to inhiwgﬁ%fcetlﬁ‘esﬁﬁ @Wp%iﬁ%ﬁhsg%%%%wc&b&?&&ﬂd: iGERAIRESI ¢ wash

unit operati owaitera sy HHIEARRN HHARCH KOG ARSI NG cLPAH@etiNg a
streanlconprisin%nat | east one carbonyl conpound with a conpound sel ected
fromthe groupd §F§ﬁaﬁy of al pha-am no acids and esters thereof and

am des t hereof andygal t herseof e : €4 ‘
S whlrleS 1 @%fﬁ)sﬁyg¥dnf§laaﬁiéﬁﬁ&fotHMg%Fq;béﬁﬂéﬁqﬂ”e

conpound i s selected such that it remains water-sol uble an ase-s

‘and does not FELEEEH ReLone 4 @tsttheamamghdrigien asnisgist rsdammans equremet ed

with said compgyrdpaisthiker,8f ofs O, Al hg same tinme as said streamenters
sai d basic wash unit operation. Basi'c wash unit operations in which this

met hod can be usedThendleggad lspemte afotthe Minseanto cledustd drsanthiler s,

caustic tower 1 i , rs Nl s and_.spent
caustic oxi di ggr g%%l%g%? gﬁﬁgﬁglhzc%lrl sQareepI?ﬁgf&m?e%g%a%egﬁf%ef{)fa (Szracfﬁbrﬁ’l[;){’ry;]L skill
in the art of comgennd Chem $asyc WMaeh ame tavpelraltlioncdmer divaldocaabazapabl e

of being synt i.zed by people of ordinary skill in the art of organic
chenistry. E?%FgﬁggléngﬁﬁgJaﬁqmgréfﬁﬁgxsuitable for use in the method of

the instant clai nedddivent epnpictrgselsedeed el eroihe her QoGP R HIING rRf
WO U2/ 3(715 PCI/US01/ 21230 11 Al anine (al so known as a-al ani ne;
a- am nopr opi offfc acid; and 2- ani nopr opanoi ¢ aci d), Asparagine (also known

as a-am nosucci nanag paei-dminoaspdRgiaRe @lstReisni et alfy aglideand
aspartanide),ﬁﬁggartic acid (al so_known as asparagi nin_acid; asparagic

acid; and anmi EetnPRdacisd) tsofdiesiend pads Biriswmssaghereot to a
a- am no- (3t hi phpiepkwaAeh ende Speaat iG3r;makneapt oal ani ne),
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,



Honocyst ei ne (al so known as 2-am no-4nercaptobutyric acid), , dutam ne
(al so known as 2-am no-4car banoyl butanoic acid), Gutamc Acid (al so known
as a-am ngglikgkc aci d; and 2-am nopent anedi oi ¢ acid), Gp@Eigikdss0 known
as am noacetic acid), Hi stidine (also known as a-am no-J3i m dazol epropi oni c
acid), Tsol eucine (also known as 2-am no-3net hyl pentanoic acid; and Ile),
Leuci ne (al so known as a-anino-y-nethylvalfric acid; and a-aninoizfcaproic
aci d), Methionine | so known as 2-am no-4{nethyl thjo)butyric acid),
Phen;IaIanine (alsg%QESWﬁ-§§1§=§ﬁWﬁ6WP§pH§n§PBF6§F§nF&CQCF&?F S&rine (al so

known as ~3- hy@dmaxyal aaitke:- s31dad- G3hkdeexwpnopieniae@adds nBy eoni ne
(al so known as_a-am_no- (3hydroxybutyric acid), Tryptophan (al so known as

.i ndol e- aami noprB8FFYARE Cadid SadRd SEX&28i no- 3- i ndol epr opi oni ¢ aci d), VO
02/3(71a 12 Tyrosi p@elalis0 5N t3eam31R Bydraxyahenykal anine;

a-amno-(3-p hydroxygheﬁylSropionicaacﬁ%) and PCT/USQ1/212§O 6§ﬁgﬁgnfalso
.known as a- anPR&hsEvaEEOre && @f; thed seseetdmeheseshidnd tasageentieeseof and

salts thereof jand g%éﬁ%r%%shh%ﬁggfbperation.

The fourth aspect of the instant claimed invention
is a method to inhibit the 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
sald 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 CgHsCH,CHO, and has a CAS
Registry Number of 122-78-1. It is also. known as a-
toluic aldehyde.



Preferred al kyl esters of al pha-am no acids include, but are not limted
to, the ethyl ester of Cysteine and the ethyl ester of Al anine. Aryl esters
of al pha-@@RasAs ds are known in the art of al pha-am no agdggseiBigher red
benzyl esters of al pha-am no acids include, but are not limted to, Gycine
benzyl ester hydrochloride (CAS Registry No. 1738-68-7), Al ani ne benzyl
ester hydrochloride (CAS Registry No. 55S7-83-5), and Serine benzyl ester
hydrochl ori de (CAS,Regjstry No. 173872éﬁ).9P eferred am des of al pha-am no
aci ds include, but LS ivRteES €6 QEilﬁglrrFB@mWaRo%mBﬁMe PcAs

Regi stry Numbedoxl @8%0106) 1walikese alrphgsaghng. achdstandodent Vatines t her eof
are avail able commercially through Aldrich or Lancaster or Bachem or can by

.synt hesi zed by!89&7s G578 -SL 60 ditar pusker| (BROY h86Ar858% - or gani ¢ chemistry.

The nore preferredalipha-anidie Ackds 2S¢hh 8l e.£aratss hgdwea?@éﬁod of the
instant claimed invention are selected fromthe group consisting of

-d yci ne, H stir@dealacdnifirem opst 6Pné0 ehsbenhgkowster of Cysteine, the

ethyl ester of Al anifpg and Juixt yrest f. .and, .sal .e0f .
02/ 3G715. PCT/ US0L/ 215515 “hib rmsstsdnplragégglrlgdggléﬁgo}r%%ﬁg{lgg roti'd g yci ne

and Cystei ne &®did amimss grmiedf-NMhd satt ent eddét. carBopyilngriosipor{e of
t he nost pref%#gﬁﬁ al pha-am no aci ds because it has been found that when a
d yci ne. acetaldéehyde oligomer or dycine-aldol oligoner is forned, these

nmaterials act as divgpemsiy sadiof thensel wes Ahdir Ag ddderafipthgnt s
known to be present.
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 “g-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.



The amount of conpound added to said stream conprising a carbonyl conpound
or to the basic wash unit operation is fromabout 0.01 ppmto about 10, 000
ppm prefwpapkyr1kr om about 0.1 ppmto about 1000 ppm anClp Olﬁq%i)erabl y
fromabout 1 ppmto about 100 ppm The particul ar conpound sel ected nust be
capabl e of remai ning water-sol uble and base-sol ubl e throughout the stream
and the basic wash unit operation. |If the %Pnpound | oses solubility and
begins to roccuIaL%dalthgr cggpou d shode be sel ected. Floccul ati on of
the conpound is undéSitable Bédadse i% HprRr&ts & FhLmidP%ei d from

i nhi biting thavedlpidre fath entefcherirtony cemMeUNGHictypi cal |y, the
conpound is fornul gted to.be m xture of an al pha-am no acid, a base and

water. One such typircalC MY laGoBkquaidss & haty @nee knmyys NeORQlamear iwe

sal'n) and 55@ndel BRisAed wealeini T JeaRAse Praadiitng Pase i ddi&bon .
formulation is to inhibit the growmh of mcroorgani sns in the al pha-am no

‘aci ds. The cofPEGHATFaPrRsesdded icdudse Huteamec Qs ildimiged dar.bonyl
compound  bef 068 Gty AR ketihist | n%&%_i@%‘i %’Bfe AL The

conpound may be added to the stream cofiprising-a carbon conpound at the
sane time thevitheamtémser gemieraBasiat egasti egniincdpeieat bort. aue adtdi tion to

t he previously; i bed ddi the stream the
conmpound may %éq‘g%\%\% g%/’?»%;ctlegggé‘?%ggl% 5’%%3%%%5&3%%%%{(1(# et%ﬁ'ecp “Gasi ¢ wash
unit operation befd@he Sinati bepees oifr ¢hw domirng ng ad mear horven toerpdund
enters the basi it ration. _The compound may. be added t.o the
basi ¢ wash un?t%8g§?§t$§naﬁ§3§& iﬁéeipo g“ﬁﬁ&?@&épnb e 3 SHBMY lused in

t he basi c washomppuindpénati basikt washpuefier operbe iagd ihhe ¢oRMHHT ect |y
to the basic 3@ ugit ogeration, bef.or.e the entry of the stream conprising
a car bonyl coﬁ% GRA"ITRE & C8Pph SRR 6 *&8i'ds have been found to react with

any carbonyl conpoundsaptésent isfreandcdnpea®ing wrel@agtalkn® carbonyl
wat er - sol ubl e _derivatives_ that do not form polyner on exposure to base.

Thus by addi nfCEPEHASAHEAL 2cCAEPPYIS: FEARS LESNBAOET hlec SH98®y| conpounds
or to basic washstBiktingpefati ons in a hydrocarbon cracking process, the
undesirabl e polynerization of the carbonyl conpounds can be inhibited. This
i nvention has the ééHEG'S@HEPi?Cﬂﬁﬁtaﬂﬁe gepRasafeseadi densuiamdlsles for use

are consi der e@hare6EeRd SREMsSEhK LBt aMRKRS xEhemshi-ghl . gdesirabl e for
field applications. It has also been found possible to inhibit the

undesirabl e poIyneWh?é?FBnSéﬁdc&P@@@Vpdcéﬁp§§ﬁ6§t§ﬁ gudiinghatcdmpound
sel ected frOMbAGiAEOKRLENSLILLIE ahaVBLEaRLAIEEh C a0 doddl Ky, esters

thereof, salts thereof and mxtures thereof to ei € stream conpri sing
t he carbonyl Eémpeuhdter inosehd Bazeemwash unit operation itself.

Mer capt oacetic aci gyapd;int Kk et ar.e,avai.l.abl e
comercially, throug% %ﬁ r?g%haﬁgrggheﬁgcggggﬁggéa gﬁ%gaﬁaﬁg §$Wpﬁ5§@2ed
usi ng techni qgaeéshruohefpmet be att tbk ergantdmehesi shiy. stheatokhowirag

el ce o BELATEd:boulen LLUSLCBHLAE B e presenl oyenton gad te
02/ 36715 PCT/ USO1/ Ba83U 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:



15 invention. These exanples are not intended to limt the invention or its
protection in any way. EXAMPLES Exanples |, |1, IIl and IV all have the
al pha- amwg @agkflsadded to the acetal dehyde before the acetgdggyaershs
contacted by base. Exanple | Testing of Cysteine and Honocystei ne Sol utions
(50 wt/wt, made by diluting 5 granms~of al pha-amno acid with 95 grans of
wat er) of Cysteine and Honocystei ne were de in deionized water. Aliquots
(5 nm, ~2 nmmoles) of each solution were adtted to separate centrifuge tubes
and 5 nL of deioni zedla@ing (Rssadiren ra ¢hilaninde. o Theinopesp vnec
cooled to ~30 F(-1Q).44n. inel i h..and 1000 (1.8 mmol es) of

Cc)ci:dle&]d’ taa or%ajgﬁa{ré%ﬁ%&aéﬁ]aeﬁ?l © )L’

acet al dehyde were a ubes r'e shaken and put back in

-the brine/ice bathadjehoigidde Aadd ool aacet ahdebwmdes i A e PHOfa ! e
5

solutions in the tubes was determ ned to be between about 4 and about
usi ng pH paper?SBEFFAGINE 5 Hgutesin t ReRamey iR raciénond dspartamidath and 5

-mL of 1 M potassi um hydr gydlg-wier & agdded, {9, %%ﬁﬁ%%f?%ﬁ% -

shaken and allowed to warmto roomtenperature 0
each tube was &aRagias Gviati bH gruhamiambyouirdi ¢ mdid)about 14. Cbservati ons

were recorded after 100 rg nytes and the tubes containjng lﬁl pha-am no acid
]]

were clear and col orl ess. S W3R iIFPRe 3 A ng only caustic
and dei oni zed Mgl gL, had el | ol oI ow sQlution was indicative
of the polyneri zé?"lpon otrf‘%:trﬁlgd aagé’e!téé’l c?g%%/cpehﬁen%ﬁgérgtt Vgelagjlaluﬁs )i 'c conditions
present in the tube. The Hwladysresirien tdilesd Uresyic g a@ Ndogho-4¥0 U2/ 36715
PCT/ US01/ 2123(T)nelr6c ag_%tbal dehyde and al pha-am no acid were not yell ow because
t he al pha-am no SR MBS & pol ymeri zati on reaction. Exanple I

| nvestigati on of Cystei negluBaytine, (Al it wrOsd el Ngn|idwyd - ester and

Al anine ethyl ester Salutions (5% w/wt) of Cysteine ("Cys"), Gycine ("

ay" ) , A anige @%Yg‘b"ﬁta,nodfsta& et hyl ester hydrochioride salt

("Cys-CEt"), and Al ani ne | .ester. hy haride salt ("Al a-OEt"), were

made in dei oni ~ed water. G%htdeaéﬁcr)rﬁecgfAEE{lhde1 %lg‘{ge]i}ﬁ{ec%vq’baysgi%e%m%%oglgfﬁaﬁﬁce

sol uti ons was afcduhd arel [2e dyeitnugem tabyedi o arbiabout 5 usi ng pH paper. The

pH of the other soluti ong, was abo 2, ;but was adjusted to be between about
)

t
4 and about 5 with triet y%yé:rﬁq?e.ya&ﬁoqd%jtoé”n( NG RH Al g4t 'ani no aci d

sol ution were added to sepafald feent (dfddadHReS AN Hnifo 9f. dei oni zed
water were added to a sixth tube. The tubes were cooled to ~30 F (-20 in a

brine/ice bat Amdg@zrd@raoritrd anasliel), of acet al dehyde were added to each
t ube. The tubes were shal&eg& Ut in the brinelice th. After 2
g?%%ﬂﬁé 6§i iﬂ%#OJh %gr%}%ﬁqu— -

hours, the tubes were renove romthe and pot assi um
hydr oxi de wer aeddyd@pentagacie Butiel; Hmg tlilds were shaken and al l owed to
warmto roomtenperature Cbserva(ti ons were recorded after 2 hours and 66
hours and are summari zed HGECFES € oWy as ogmHBUs TSRy VedBrd

Example Il P JSQ1/. Q AV ] Q2.
nmol es2. 83. 3%5/ %.ﬁfiagl%?@%s%%g&%% ﬁr?ﬁ'orq enasczl i‘es' Al ad yCys- OEt Al a- OEt Condi

ti onl nt enseSol ut i oNsltihglotliyiet dASaEoutkinenGolad inrlightdy tanafter 2
g:néglo: g\r/\gldgglr Jﬁ%gﬁgg%ﬁgékigéﬁrgﬁq%gﬁdrI esscol orl esssol ution
Phenylalanine (also known as o-amino-f-
phenylpropionic acid),
Serine {also known as B-hydroxyalanine; and o-
o-B-hydroxypropionic acid),
Threonine (also known as o-amino-f-
hydroxybutyric acid),
Tryptophan (also known as indole-a-
aminopropionic acid; and l-a-amino-3-indolepropionic

acid),



Condi tion Orange Solution Clear red Clear red Clear Clear red after 66 h:
solution clear and solution solution yellow solution with ppt col orl ess

sol ution Waesgefigsul ts show that each of the al pha-am no ggss@pshshhe

al pha-amno acid esters inhibited the reaction of acetal dehyde to form
polyneric precipitate (ppt) under basic conditions. The slight yellow col or
in the Cys-OEt solution and the red color jn the Ay, Ala, and Al a- Ot
solutions after 66 hours arises from formetdion of aidol oligoners that
remain in solution. Henc&Yrdsdse dlagise dmawm @& dspstill do inhibit pol ymer

formati on but .the polyneri.zatiaqn reactjon does qQccur to the extent that it
colors the soﬂgﬁﬁ§%¥ﬁ£ﬁ%¥¥§;§ﬁépﬁé P& EME Y Hst effective at

«i nhi bi ting theypeloxRhezalligdieRGld @Ridiheng@yst ei ne appears to conpletely
inhibit the formati on of al dol polyner. anple I'll Tnvestigation of

Hi stidine and Mercapt oadetliimeAdiad s& $wmlouti @iz ES¥mbnoiMslovefl dhiist iRy was
‘made i n deionized mater.éég ali%uot 5 .6 mMmol es) was added to a

n, | .
centrifuge tube. Two ot R EF5EL SWEPETS pared BYPILeSE hyereat dmddei oni zed

wat er to bot hsalhes th@redd anliese xruhes wasralbyo dosed with 140 ~L (2.0
mol es) of neat Mercaptoacetic Acjd. The WO 02/ 36715 PCT/US01/21230 18
three tubes were cool ed tFeI§FrEC PA)Yiln esthrEnofi G PhRRIEA® BOUGEOL (1.8

mol es) of acehalgdabydeutekecadded 1taieaeh toThenkulesMekgghakegn and put
back in the brine/ice bath. After 1 hour, the tubes were renpved fromthe

bath and 5 ni ¥FLEIRLPEPEs SEmERPIoRisGeTWOte Pddddaeto each. The tubes were
shaken and allOWEdAEgﬁW@%@bE% 6@0%Hb%%p%&ﬂth%ciéEBEEeskEEMBQi?y%&¥§ght’

the solution in the ank tube was Orange and a red-orange preéecipitate had
settled to thérSoefomleharhaingbecifise tube contai ning Mercaptoacetic Acid
was clear and col ople$s, L ,he f.or <1 s. The sol.ution

containing Histidine tuFﬁég %%gﬁgg-géﬁgﬁﬁ Sté%g%éo P&g%fgf&éﬁ. This result
confirmed t hatnveudapt baterire Acicdlamdtedstiodi ne will inhibit the formation

of foul ant du .1 he | rization .of et al.de nder_ basic

condi ti ons. E%E&gl%% 28$€§??ﬁ§%%F 959ﬁ§ Oaédﬁygﬁggh#SSﬂéng b&'ution (5%
wt/wt, nmade by7diBlaBi-fig.4 grans of al pha-amino acid derivative with 76
grans of wate . gl ycinami de _hydrochl oride.(.availabl e from Al drich
(catal og No. é%ngH% é%azﬁgLﬁgﬁF%C§V§F8§£E8?lé?13@5%) 4 StgdeNCn dei oni zed
water. A 5 nlLsabi’qaots5( ,2a26 mmol es) of the solution was added to each of

three centrif ge.tub%s and 5 nL og ei o Ezed wat er was added to a fourth
tube. The tub85TwEFePEBGKEedSEEEL3 ﬁg??ég PR1gep CRS Regis&eN HRd 1083cL

(1.8 mmol es) ogb-ag¢etal dehyde were added to the first tube and the fourth
tube. To the second and third tubes was_added 200 ~L (3.6 mmol es) and 300
~L (5.4 nmol es) of PREEEAFAENGHE CeFe et Phar #MitRe aEHBEs IRELedehalkel and

put back in theebhbpeiigetrbat ho After 1 hour, the tubes were renpved from

the bath and 5 nL of 1M potassi um hydroxi de were added to each tube. The
t ubes 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.



WO 02/ 3G715 PCT/ US01/ 21230 19 were shaken and allowed to warmto room
tenperature. Cbservations were recorded after 120 m nutes and the tubes
cont ai ni ngo@hMeiganm de hydrochl oride were clear and col or ligggyselAg2380! ution
in the tube containing only potassium hydroxide and deioni zed water had a
yell ow col or. The yellow solution was indicative of the polynerization of
the acetal dehyde under the caustic condrtrons present in the tube. The
solutions in the tuﬁﬁg cont ai ni ng acetald de and gl yci nam de

hydr ochl ori de were & q Ryefccnst alrhaiginmmddharohivwitr and

i nhi bited the RQInWIRIH 281d i #RAWd AZlerdt GInd LMW Sondfsof ubes

cont ai ni ng gl yci nani de hydrochl oride remained clear and colorless. The
-solution in the tufdY&dmenilf r‘r'-tjlebrﬂfy témsttqﬁ éﬁ‘cﬁﬁﬁ@ﬁ AdPhataminad a

el | ow or ange I t i ow n
y ge 2ealer g, Lential m%}e?gr Exanp ﬂavh'?ér?a\Tflﬁley 9

standard test procedure was follo es V, VI Vil To 10
-ml of a 5% aq@e@ﬁ;@ mw@mm cgolqlmmeﬁaﬂeiqﬂesﬂrmbmmﬁ of

al pha-am no a e ear I a

m test tube gc'lr centr i ?% Eigs\(,:g::létJ aﬁoﬁhrﬁse%o% S:’;‘ofn&a(@)l %r%ﬁe%vn%% t
of acet al dehyeed (ftox\/ramwi oa:dmmtfendsaenteaécrmmmtrceeo@fpmémd dehyde (when

the vinyl acetate &%_a%ged t.o H@e caus%ﬁf y ol yses to acetal dehyde),
AdtRed S WAt

was added and shaken r(narﬁﬁQQ%f ct98h sol ution was

al l oned to st mmdrpatlsamig emtcatrejmq/rlatdﬂn@d‘mfd toap ﬂtottl"rSe aveh Bd  WaldiE (30
overnight in the hot, house.. The tubes were observedqfor t he al dol pol yner

formation. ExSMSTESNFest fFFhé & % B QALRRE A DHRLARRY Aci d

Tabl e Exanpl e \fe&re&wmtymﬂcesmdmﬁltofo v ypitd OboMO 1B B(pPS and most
PCT/ US01/ 21230 of Alag)gwncfg obtai ned from Al drich, using vinyl acetate as

the source of PXELES Oml'égﬂoél Teda e BP BRAHN AR maRV nyl

Acet at eResul t Bl an@w%r&mum iRl KAt e i PES Mdfbe (gr 0031
nole)0.5 m (0.005 nole)C ear Red _Solution20. 14 . 0015 nol e)0.5 n

(0. 005 nol e) REGMBEFHINE Ted@as SEH Yyhes ameaistse P q i eaughmset gfhe
G ycine, obtaigiedhd QRAHI HreidS g ARRR-MEAE ARG A 15 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



Tabl e Exanple VI shows the results of evaluation of Qdycine using vinyl
acetate as the source of acetal dehyde. The precipitates in tubes # 6, 7,
and 8 werwougf¥1si ttle conpared to blank and easily di sperg&gysoi2¥Bo
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The Diamn RWis a bl ack |Iq¥Id of . 50% hunma (9 hai r hydrol ysate. Because the
hair is protei PIGHSHN rfp carbonyl compoun

These alpha-amino acids have been found to react
with any carbonyl compounds present in said stream to
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
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Proline 9.6, Val.i’n
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RW" contains lmeﬁmcnme::t('ﬁltes DiriartRWIc dmt &ims wehout 300 ani no aC| d and
7a of this amno acid is Aycine.) using 10 mM of 5% aqueous sodi um

-hydr oxi de solution. The results are shown in Table Exanple VII. Table
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ol el No ppt s BUCE) qRbuTneces Seps dertas s Sl errlad
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mO0.28 m (0.005 notel Some ppt sl Fl occul ant s80. 125 m 0.28 m (0. 005
nol e?Ppt s/ Fl occul ant s WO 02/ 36715 PCT/ USO1 /21230 23 It appeared that

D am n R\Nmr%%‘ecti vely as dycine but Arginine and Lysine, 130 of
total am no acCrds amin RW flocculated in aqueous alkali. These two

al pha- am no adieds$iReuiod rots ted nsujamgb IHovasy shesimens with a pH of 10 or
hi gher. The anmount of; fliQgeul re t D ami n
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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
was 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 vellow 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



precipitates forned in the centrifuge tubes. The tubes were slowy rotated
to mx the contents, after storing overnight at 110F (43C) to collect the

preci pi t aygsa8k71khe bottom fromthe sides, and the tubes vwaigu@hhened to
stand for a second day to settle the dispersed precipitates for

measur enent . WO 02/ 3G715 Tabl e Exanple VIII 24 PCT/USO1/ 21230 Exp.
#Pol yneri zati onAcet al dehydeVol ume of | nhi bitcor ppt s. Bl ankNONEO. 28 nl 0. 5

m (0. 005 nol e : ' , n.Q. . : ( 297.5
mg0. 28 m 0. 25)am%%(7°§o§r§p%9}aiie?/\%er{2§ 5 ﬁ’glr#ﬂ sag‘ll?"‘g;}aﬁ(cglée) 33(%_%@tﬁaf’ee§§c%%§%u%t

an, exanpl e of tiiteial.pdEOEMinm ecdizl nedhiiventtilen )pdlheeprietdtpidmt es i n t ube
1. were easil%égéﬂywsed and took a long tine to settle. It should be noted

.that a small er Q%‘Ciycine is required to treat the acetal dehyde at the
sanme nolar ratio of sodiumsulfanilate. This is because the nol ecul ar

wei ght of the_Jdycine s smallex, i.e. nore noles of dycine is obtained
from fewer grgﬂﬁ§ﬁﬁﬁhdgés can be nmade in the conposition, operation and

arrangement offrivee tiRfhadbrofo g dMA$RNt d1RNEHd O 1desiGld bed, it gid Wi thout
departing fromthe concept and _scope of the invention as defined in the

fol lowing claiffEYl eabes2/ARdy 7538 neL At IPEFHNes01/ 21230
Solutions (5% wt/wt) of Cysteine (“Cys”), Glycine

(“Gly”), Alanine (“Ala”), Cysteine ethyl ester
hydrochloride salt (“Cys-OEt”), and Alanine ethyl ester
hydrochloride salt (“Ala-OEt”), were made in deionized
water. 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. Observations were recorded
after 2 hours and 66 hours and are summarized in Table

Example II.



1. Anethod to inhibit the polynerization of a carbonyl conpound in a basic
wash unit operation in a hydrocarbon cracking process, conprising:
contactlngog)gpﬁgan1conpr|3|ng at | east one carbonyl compoyigydilinse
conpound sel ected fromthe group consisting of al pha-am no acids and esters
t hereof and ami des thereof and salts thereof and m xtures thereof; wherein
said conpound is selected such that it reng ns water-sol uble and
base-sol ubl e and does not flocculate in said stream wherein said streamis
contacted with said conmpound either before or at the same tine as said
stream ent er s Teilee Fasinmp@skt unit operation. 2. A nmethod to inhibit the
pol yneri zati on of a carbonyl conpound in a basic wash unit operation in a
-hydr ocarbon cracki ng process, conprising: adding a conpound sel ected from

the group constgdeliith ONoHNIRE- 2 HMoRs!' US SIgU EST €1 g3t Ner oty gndam y&g
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of a carbonyl aenPOHNd sbiltich bagks am@sh watioroPer adib@h i N FelBydr ocadoRiBn
cracki ng process, conprivitigh: coldMsD2/ 3G715 PCT/ USO1/ 21236hifoncont acting a

stream conprising at | east one carbonyl conpound with a conpound sel ected
fromthe group consisting of Mercaptoacetic acid and al kyl esters thereotr
and salts thereof and m xtures thereof, wherein said conmpound is sel ected

such that it renai NdS%R e’?e%t;i%lséi%d:%eﬁ%‘& bl et -§{BINP | occul at e

in said streagcier8id & higiHLam I GRITAWE AL M tinsal b conpeand ei ther
before or at the sane tine as said streamenters said basic wash unit

operation. 4. RafHRH Al eptididehwie gor Vi Ralvrenic Rreelnt tabrpounds

in a basic was P e ald O 1 bR fsdiacar bon cracking process,

conpri sing: addi'ng a conpound sel ected fromthe group Consisting of

Mer capt oacet i c aci d—"fmlc’ﬁ]allg&'w st lervs th'ie:rl’eafn arte G <OEthesebiit beml amct ur es

thereof to a L ORAIAI R AN RLQYI A 0 SLLPRGRIPTT Sing
dnl opera

car bonyl conpound to sal asi c was ion;
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 ITI

Investigation of Histidine and Mercaptoacetic Acid
A solution (5% wt/wt) of Histidine was 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



wherein said conpound is selected such that it remains water-sol uble and
base-sol ubl e and does not flocculate in said stream or said basic wash unit

oper at i ongoapdeyfRerein said conpound is added to said basigempsii 4ot
operation before or while said streamenters said basic wash unit

operation. 5. The nethod of Caim1l in which said conpound is selected from
t he group consi sting of Al ani ne, Asparagi nﬁg Aspartam c Acid, Aspartic
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compound is Cysteine. 9. The nethod of Gaim7 in which said conpound is
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net hod of O aithe pd&yﬁi&ﬁﬁ&@i&@ﬁ%l@eﬁ@@&%&@@%é§1@md 16. The

met hod of Caim4 jin which said conpound is Mercaptoacetic Acid.
conditions.

|d| ne,

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 aliguot ( ~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 0L (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



WO 02/ 36715 17. added to base in 18. added to The said said The said nethod
stream Basic w. nethod stream PCT/US01/21230 28 of Caim1l in which said
conmpound w§ (BgkAke said streamis contacted with ash unit pReg@hihee of
Claim1 in which said compound is at the sane tinme as said streamis
contacted with base in said basic wash unit operation. 19. The nethod of
Claim3 in which said conpound is added to, said stream before said stream

is contacted with base in a basjic wa uniﬁ)operatian. 20. The net hod of
Claim3 in mwceﬁfesﬁa}bﬁ%moa%ﬂso%ﬁ (SR P TR AP LFREWERre tine as
sai d stream | DentatiRthiddrdasdriapiddasinyashiiid operatd on. 21
The nmethod of Claim 1l in which said basic wash unit operation is a caustic

.scrubber or cdV&§%T IBHSINTE FERAHAE dydyeahharide Wweks ekear bawd c
wash unit opergylidin des an B SRR bah SHIRE e N8 L8t of daim
1 in which said basic wash unit operation is a spent caustic oxidi zer.

. potassium hydroxide 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 acetaldehyde and glycinamide
hydrochloride were not yellow because the glycinamide
hydrochloride inhibited the polymerization reaction:

After 21 hours, the tubes containing glycinamide
hydrochloride remained clear and colorless. The solution
in the tube containing 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



24. The nethod of CAaim1l in which said basic wash unit operation is a
benzene stripper. 25. The nmethod of daim2 in which said basic wash unit
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The method of Caim2 in which said basic wash unit operation is a benzene
stripper. 28. The nethod of Cdaim2 in whi,ch said basic wash unit operation
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Claim3 in wh PcVwash unit operation is a spent caustic
oxidizer. 33. The nmethod of Caim4 in which said basic wash unit operation
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sai d basi c waskxawplet (oper at ARpiné S an am n&irgChekigldS Sqr ubber . Redaits The
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stripper. 36, The nethod of Caim4 in which said basiijc wash unit operatijon
IS a spent cpbBistkd ¢ OXx| shnger . 0.5 ml {0.005 mole) Heavy Yellow ppts

1 0.28 g (0.0031 mole} | 0.5 ml {0.005 mole) Clear Red Solution

2 0.14 g (0.0015 mole) | 0.5 ml {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.
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amounts of Glycine as indicated in Table Example VI.

This repeated experiment gave similar results.

Example VII

Evaluation of Bioprotein Fertilizer

(Diamin RW),

this example was repeated using acetaldehyde 0.028

instead of vinyl acetate, with the same

Diamin RW is an agueous solution of various alpha-

amino acids
available from B.F. Goodrich, Munich, Germany.
Diamin RW is a black liquid of 50%
hydrolysate.

Because the hair is protein

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

The

human hair

(polyamino
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The amino

acid profile (g amino acid/100 g protein) is Lysine 4.3,

Cysteine 1.3,
Phenylalanine 1.6,

acid 20,

Glycine 7.0,

Tyrosine 0.8,

Arginine 11.0,

Histidine 1.5,
Alanine 5.3, Valine 4.3,

Aspartic acid 9.4,

Threonine 8.1, Serine 13.4,

Isoleucine 0.9 and Leucine 1.4.

Glutamic

Proline 9.6,

Methionine 0.2,

Evaluation was carried out assuming Diamin RW -

contains 7% Glycine

amino acid and 7%

(The Diamin RW contains about 30%

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 mi {(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 mi {0.005 mole) Tr'aces of ppts/Flocculant:
6 0.208 mi 0.28 mi (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 m! (0.005 mole) | Ppts/Flocculants .
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a pH of 10 or higher. The amount of flocculants decreased
as the concentration of Diamin RW decreased in tubes 1 to
8.
Addition of 1.25 ml of Diamin RW to 10 ml of 5%
aqueous sodium hydroxide solution gave approximately 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.
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Table Example VIII
Exp. # Polymerization Acetaldehyde Volume of
Inhibitor ppts.
Blank NONE 0.28 m! 0.5 ml
{0.005 mole)
1 37.5 mg Glycine 0.28 ml 0.1 mi
{0.0005) mole (0.005 mole)
2 97.5 mg 0.28 ml 0.25 mi
{comparative sodium sulfanilate {0.005 mole)
example, not an
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:
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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 f£rom 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 basgic 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 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.

3. A method to inhibit the polymerization of a
carbonyl compound in a basic wash unit operation in a

hydrocarbon cracking process, comprising:
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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.

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.
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Glycine.

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, Isocleucine, 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
is 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.
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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.
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