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TECHNI CAL FI ELD OF THE I NVENTI'ON: 5 The preseﬁt Invention generally rel ates
to a met hgdesQike HENRMICGTS thﬂ?gl%sfbrh%&iwh%'crﬁ&k%é%te?erftér(ar&lm‘l& Rlwéf &:GnCr acki ng of

hydr ocarbons. The invention specifically relates to a nethod for renoval

of acet al gahysif vamsh ﬁWenGWﬂ&eﬁ@&@%@%&e%@&Qdﬂ&ﬁtﬁWsisaCi dic gases

li ke H2S and CO2 that are forned when cracked gasses ent caustic tower

or anyy anﬂeﬂ@rdlﬁ‘héth@p&}%iyﬁcéﬂ&cl&ﬁ%laﬁh?&}@camoﬂét, where the cracked gases are
produced in a pyrolysis 10 heater during the pyrolytic cracking of :

hydr ocar bgek GrRBARSTEOYNE IvENTRN:NVENTI ON: I n pyrol ytic cracking
operations, feedstock such as ethane, propane, naphtha, kerosene, gas oil,

fuel oil and §QrdldcrstRAELBatiohs, ?&F&t&ﬂ’sachi as @waﬁebﬁo‘ﬁ@%‘é@#}ggf hydrogen, to

form unsaturated hydrocarbons. Pyrolytic cracking a to produce
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acetal dehyde. inh a typical operatioR, the cracke
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hydr ogen sul fide, carbon oxi‘de” an capt ans typically renoved

from ghe hyﬁlfourbkﬁl@,tincl_@%ﬂ%gﬁﬁ%oﬂﬂﬁh@st ! %S%Eﬂﬁ&éélg&g? ilngpéggﬁogaﬂ es with

caustics or am nes, oxygenated conpounds are the sane
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base-i nduced condensation reactions o e carnonyl” ‘conpou

such as hydrogen sulfide, carbon dioxide and mercaptans are then typically removed from the
effluent.
During the operation of scrubbing these gases with caustics or amines, some
20 oxygcnated compounds are removed. At the same time, however, the baéic conditions in the
sérubber tend to cause base.-induced condensation reactions of the carbonyl compounds,
-including aldehydes {e.g., acetaldehyde) and/of ketones, which in turn result in the formation
of polymers. These polymers ére deposited on the internal surfaces of the scrubber. As the |
mass of polymer grows, it leads to fouling and can eveﬁtually obstrudt the flow of liquids
25  through the system. This is undesirable, as the operating system must be shutdown for a
significant amount of time in order to remove the deposited polymer and clean the

equipment.
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been prevenied b ddi am ne conpounds such as hydroxyl am ne

hydr ochl ohy ,Y'mﬁ'ma*agvaﬂ?ﬁ%wmﬂam@? Stﬂ% Bydrazine, albbbirzidrsanddbs and the
.like. Seyer tents relate t t hods of inhihiting carbonyl fouling. 5
U.S. Pat .'}{'fﬁo.asleﬁgfétfﬂf%??a‘egf?ﬁ'ﬁﬂ‘@‘%ogg“ fingsgreo IET’I"%es usi ng hydr oxyl ani ne

ul furic acid to inhibit polyner

and its salt f. hydr lgric acid_apnd s,
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caustic scrubber, units. .On | sadvant.age of, the nethod is that the

Cad i ve: F Ot ard i alhBg S P SieipmrrERTon o B o,

4,952, 301 ranted to Awprey, , discl.oses usin t hyl enedi am hes with to the
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about 10 ,to inhibjit carponyl based fouling, particularly aldehyde fouling,

t hat oftetrtlegt?ﬂ‘ﬁ?'é“tgb%Wﬁ‘iﬁ““@%ﬁ%‘P%E“?ér‘%ﬁﬁ‘Pﬂg‘m@FPT‘P@{H?‘H or gas phase

hydr ocar bon stsliﬁ}msg n %giase sh unit, U S Pat. No. 5, 264,114, granted
dgbdorh nteg e AR Aitsinaesusing ethylenedigmines withgeposi ti on

of foulants during caustic shing. of the hydrocarbon gases 15 contam nated
with the ‘i}%\P‘BgﬁW %H%JSJ#&‘%H ZEH%]%W‘? %igan wegﬁrrr@ssmgrfgmt hio abgpit0

hydr ocar bon , _gases vi/ith ?n .aquequs am ne solution wherein the said aqueous
am ne sol Gt tc@&’ﬁﬁ ibased foulfpg, gartichlayly aldehyde fonling, thit olikn aserys duying
concentration ra.@ge (%f. 2. ppmto about 5000 ppm and wherein the said am ne
conpound TS SFURARE L iAYH PLeag Phasp hysirocarbgm sireame Briomski¥ashinktne  for nul a RNH2
and R2NH Wnerﬂ)g the Ris selected fromthe group of alkyl or aryl groups.
20 U.S. Pat. > Pat- Ng o>, 234 14 granise aqiDpnbar, digplases the st of sminecompdmgsoazi de as

useful far, _1nhibiting ymeric fouling deposits during the caustic

. scr ubbi ngRpit {5 desrogitipR |fﬁlﬂ%%ﬂ&%ﬁﬂ%wh@gaftb@ho@r@erhmasﬁsmt ed with

oxygen- cont ai ni ng conpounds. ) )
15  contaminated with the carbonyl compounds which comprises of treating the said hydrocarbon

gases with an aqueous amine solution wherein the said aqueous amine .solution comprises
water and an amine compound having a concentration range bf 2 ppm to about 5000 ppm and
wherein the said amine compound is selected from a group of organic compounds of the
formula RNH, and R;NH wherein the R is selected from the group of alkyl or aryl groups.

20 U.S. Pat. No. 5,160,425, granted to Lewis, discloses Carbohydrazide as useful for
inhibiting polymeric fouling deposits during the caustic scrubbing of pyroiytically-produced.r
hydrocarbons contaminated with oxygen-containing compounds. 7

U.S. Pat. No. 5,288,394, granted to Lewis et al., describes and claims a method of .
- inhibiting formation of polymeric fouling deposits during the caustic scrubbing of a

25 hydrocarbon stream contaminated with oxygenated compounds with a basic washing solution
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i nhibiti ng, tgeﬁd’ dol condensation in extrenely severe fouling conditions,
but this p3ta M "does not disclose the use of said inhibitor for dissol vi ng
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order to iphi btiht al dol condensation, the prior art systens nostly use
addi ti vesthat "SF IS c in nature and contribute to chenical oxygen
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' glyoxal, etc. as aldol inhibitor, but again in this case the said inhibitor has to be used in at
15  least thrice the molar ratio per mole of carbony! species.
U.S. Pat. No. 5,714,055, granted to Lewis et al,, dilscloses the use of certain organic
amine inhibitors like sulfanilic acid for inhibiting the aldol dondensatioﬁ in extremely severe
fouling conditions, but this patent does not disclose the use of said inhibitor for dissolving the
polymer once made.
20 The prior art systems treat caustic towers ;vith an injection of a compound to inhibit
thé aldol condensation mechanism. In order to inhibit aldol condensation, the prior art |
systems mostly use .additivcs that are organic in nﬁture ‘and contribute to chemical oxygen
demand for caustic used in the scrubbing process. In addition, the prior art additives typically
require that additive to reactant molar—ratios be ;)f at least 1:1 for effective performance.

25 Further, the adducts of high molecular weight polymers with these compounds tend to be



4 insoluble in the basi,'c system Thus, the prior art additives are
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i ncl udi ngfﬂ(gv(‘de)r}3 gné@%t%oe?%ggl?%ﬂcga SFGHST dithionite; and (b) a[[n]]

caprol act am dlesed ftanddsireblatsi povide amethddsiol praminting fanding tatcdoaena crewliser ei n
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acid of femgmnmegaliprollems.1: 1.5 and wherein the conbination inhibits the
pol yrmer i zgb R P OF dfl}ﬁas WMeerdRt d pol yneric deposits. One enbodi ment of
t he present 1 nvention discusses a nethod of using the so caustic/am ne
scrubber to sdavemaspechof the pragens dnyentionethee & prodd @GR methndl fon dahityifingrvat | y
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hydrocarbon cracking process wherein said deposits result from polymenzatmn of at least one

component contained within a feed stream of said caustic wash unit system, comprising the
'step of: intrpducing into said stream an effective amount of a combination including: (a) an
inorganic salt of dithionite; and (b) af[n]] caprolactam, a sulfanilic acid or an [[6-]]amino
caproic acid; wherein said effective amount of the combination is present in a molar ratio of
inorganic salt of dithionite to caprblactam, sulfanilic acid or caproic acid of from 1:0.17 to
151.5 and wherein the combination inhibits the polymerization and dissolves said polymeric
deposits.

One embodiment of the present invention discusses a method of using the so
caustic/amine scrubber to scavenge acidic gases like H,S and CQO,, and additionally scavenge
carbonyl compounds without posing any polymerization problems. Another embodiment of
the present invention includes a method for scavenging oxygenated hydrocarbons without
posing polymerization problems and without interfering with plant operations or with the

operation of the individual process units.
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BRIEF DESCRIPTION OF THE DRAWINGS:

Figs. 1A and 1B depict chemical compounds useful in the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS:

The present invention includes a method for inhibiting and dissolving the polymeric

20  deposits formed in‘ caustic c-;r alkaline scrubbers wilich are used for scrubbing acidic gases

such as carbon dioxide and hydrogen sulfide from the effluent streams formed during the |
pyrolytic cracking of hydrocarbons such as naphtha, ethane, and propane. The cracking
operations also produce oxygenated compounds such as vinyl ace_tate or acetaldehyde, which

undergo polymerization under the alkaline conditions in the scrubber. Upon hydrolysis under



6 al kaline conditions, vinyl acetate rel eases acetal dehyde which
contributes further to the buildup of polyneric deposi £€ BesemBsL#orent of
t he prese j i.on i ncludes a nmethod wherein certai i nic salts
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used s to mtigate fouling. Said inorganic salts are blended with
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preci pi t_%rbjﬂﬁ'sa &pdefs(g#%agb%vgf the equi pment. The present 20 additives have
t he dual advantage or working as polynerization inhibitors by reacting with

hem i n ane. ARSAEnbodiicR SR alihin GEhRb oA BlHERRS a2 (har are
Phe. am noonlndREok oreall SR Eaur fos e Bl Saryefne. or
& and 1 ool 6RRAUE R R s 85GP et B Bl be g i B ani ¢ or 26
compound oth S Py O e ARl 1t g AE 1o 3V BIEVBTPT Lo Rbocl mont s
Chat | moUEReBIETOHERHSY P EI AU HORT SSRURF B imde i ¢ hout. depar i ng 11 om
the S50P€ of Itn r2)(1313 grlnf;ioidgn?eqlt ci)tl}l\/eep%sier?t%vention, when amino acids or lactams are used

aldng wifh the inorganic salts, particularly sodium dithionite, they react with both the low and
high molecular weight polymers such that the reacted adduct is soluble in the caustic
 solution. Thus, the amino acid and the inorganic salts in synergistic ratio solublize the
polymers formed and prevent precipitation and fouling of the equipment. The present
20 additives have the dual advantage of working as pbiymerization inhibitors by reacting with
acetaldehydes as well as solublizing any existing polymers by reacting with them. |
In one embodiment of the present invention, amino acids that are particularly useful
include but are not fimited to 6-amino acids such as the amino hexanoic acid made from
epsilon caprolactum, glycine, or taurine, or any compound having one of the structures as

25 shown in Figs. 1A and 1B. Also suitable are the derivatives, isomers, and inorganic or



5 These sai d conpounds, described in the preceding paragra h, are effective
pol ymeri zation inhibitors for aldol condensation reacti sA&ecempes 06
purposes @fy Jobliguzpbnvention, an acetal dehyde pol yner ”?&Tﬂﬁxﬁﬁ&kﬂgd as
having 2 or nore repeating units of acetal dehyde. TheSe said corpounds are
effective scavengers for carbonyl conpounds found in any hydrocarbon

stream S&ig&i&ﬁmcoﬂ{p%uﬁdssq’hégEtﬁﬁ:{uire\égreg rKEREVESS AT éofﬁpi bitors for to

al dol condensation reactions, as we as agents for solubili1zing any

pol ymer s §iasddinieRdé oflhe Eﬁgéﬁt inDaYien, RE&Bvel Sl Rl tﬁéﬁwiﬂ?&gﬁﬂ&%ﬂ%el n one

enbodi nent of the present invention, the inorganic salts my added to

the al kajnbdificaliEhs4d e bmbliRbht ANRHEY mdde MRS Bipanlg FofThed, gy of carbonyl
to i norganic galf is fTon# about 13%.011to ag%utgl?ZS ngfés;gﬁéferably t he

i nor gani Cclgimled invéntigglded to the al kaline 15 scrubber in an anount
representing a nolar ratio of carbonyl to inorganic salt fromabout 1:0.05.

to 1:05005. | IThesd @diéh smRihRdidiBibed #f thd feceling pRiragh M BitbcAve the ami no acid
and the previously mentioned inorganic salts nmay be added to the al kaline

scrubber  palynfizaidR sHMbitS #5rsddNédnBhsation FRbidths.! B i pafposdlobgiy| to the
m xture of amne and the inorganic salts is fromabout 1:0.01 to 20 about

1: 25 ol einvdrtied, e aBlalehyae pﬂlzﬁﬁéﬁﬁ@ 1Rfde it AOh Ao D oR Hidrd Bftatid @@t C salt is
added to the alkaline scrubber in an anount representing a nolar ratio of

carbonyl deeralihytisl 'Eheée sqidh coMPélinds dre BFfddiivd Raven 'erﬁop&ﬁ)ohﬁl bRpor® ol fd
enbodi nent of the present invention, the |actam and the previously

ment i onedin aRliydABirBorSskdrd. SBY cdifhoasiiart 19 eft‘é&v@bcfi?dqér&&iélfiﬁw% fol N an

anount representing a 25 nolar ratio of carbonyl”to the m xture of |actam

and t e 4] SsndérSation kdastidns Qi wal Q&Jzt%gﬂt's r Qélugiﬁhir?%@n%&?ﬁpﬁ khatMPalreXy)
2004/ 003110 PCT/ 1N2002/ 000195 8 about 1:25 nole. Preferably the’l actam and

t he i nor gan ees Rlnh&d B BardddRMlistkd the al kaline scrubber in anmount
representing a nolar ratio of carbonyl to |actam and the inorganic salts

from about 1: ¢ dnelmbddiferd of ihe pREG AVEAEH, 'ﬁ%ﬂﬂo&'%{nictsgﬁs RERGAked PNt i on,  sal t
of an amino acid or pure amno acid 5 or conbinations thereof are added

ei ther as)iafRscREBH UCin MouRreBseATHAMTar 010 WF ERBLNG POt RSal R 60m t O
- greater than 60 wei ght percent of the am no acid. I n one enbodi nent, 18

vei ght  D@e5amntio) @ abbil NP5 MGk Préfrab§ A indrBanRNGl RIHALIHBRLIKALnet he present
invention, the |actam can be added either as neat :
15 scrubber in an amount representing a molar ratio of carbonyl to inorganic salt from about
1;0.05 to 1:0.005.
In another embodiment of the present invention, the amino acid and the previously
mentioned inorganic salts may be added to the alkaline scrubber iﬁ .an amount representing a
molar ratio of carbonyl to the mixture of amine and the inorganic salts is from about 1:0.01 to
20  about 1:25 mole. Preferably the mixture of amino acid and the inorganic salt is added to the
alkaline scrubber in an amount,répresenting a molar ratio of carbonyl to mixture from aboht :
1:0.05 to 1: 0.005
In yet another embodiment of the present invention, the lactam and the previously

mentioned inorganic salts may be added to the alkaline scrubber in an amount representing a

25 molar ratio of carbony! to the mixture of lactam and the inorganic salts from about 1:0.01 to



product or as an aqueous solution containing 0.05 to gr e an_ 60 wei ght
percent of the 10 am no acid, with 18 or 38 wei ght per?gﬁﬂ CB'F‘B‘F'E—:@Q'O@d I n
yet anot hgin BaR glif the preferred anount of additi ?ﬁ tom 0.5 to
1, 000, 000 parts o |nh|b|tor per. one gillion parts of e aqueous scrubblng
nedlun1used in the caustic wash system Preferably, 25 to 200 ppm of

additive wag useflole Hguhol iRk S IARSRY 1TRE Blaks bl ddidlafifd | ve of sorre

enbodlnents of e presen I nvention™ an manners 1 n ich it can be

per f or medy 34 1@51’30199&:%'?%@ OIEPra id JFcﬁrme to RGSR Sadthe fn arﬁ

L @l
invention 1 n any way 1 To a clean Tour necked ro %btton1flask

equi pped %&Qb&t‘ih%rﬂﬁﬁ%er stirrer and condenser, caprol actum (18 g,
0. 1593 nol e sodi um hydroxide (7 g, 0.175 g) and 75.0 g 20 water were

added. The. i fh bcontfRainitR dr iR Ghescth et SR8 Bl AR obR BB GO 2

period of six hours. sanples were periodically w thdrawm and checked

for cogwe&&bﬁmmwn@&erelsﬂf@addl@amepﬁ\ﬁ% g.lognct%# aseaﬂ%% B s%ﬂ.ﬁs.%&&m@ to six
am no hexanoic acid was greater than Dece 2006 WD 2004/ 003110

PCT/ | N200R6ORUAR: Ban s 3BhGarerkBr it oo 1036 NarbeiRidihiensURanadded to a 50

m stoppered conical flas A desired inhibitor 1n solutionor in solid

form was igép&nt(ﬁqgl%ac{dqg,},sggpd by the addition of I m vinyl acetate. The
m xture is shaken well and kept in an oven for 24 hrs at 55C. One bl ank run

5 was preparegy Mk%n%ﬂ'inﬁht'of‘ilﬁ%&@é}ﬁ ﬁw&ﬁi%ﬁ Rhe h&tsn ca BeRbldreiig henadded. At the
end of 24 hours the contents of the flask were visually checked for

clarity OfroditlordeRPadubsus s@nﬁanntﬁlﬁﬁtg'O'ﬁg% gr@ﬁér%dﬁ%@%fgﬁfjpcrc-gﬁ%f fiel | owi ng
results were obtained as shown in Table 1. Table The follow ng results

Vere ayeragifo AR dimas of SOMiliBertdht pidfeREd.] dentical runs with the same 10 .
conposition and reaction paraneters. Expt. Conpounds gns Ml e % Absor bance

Cbser vati on Myet%me?easmém e Alambakt R R AHiveFHIedink 0Bli@nk nil nil
0.5 2.5 Red hazy liquid

1,000,000 parts of inhibitor per one million parts of the aqueous scrubbing medium used in

the caustic wash system. Preferably, 25 to 200 ppm of additive was used.
The following Examples are merely illustrative of some embodiments of the present
15  invention and the manners in which it can be performed, and are not intended to limit the
scope of the claimed invention in any way.
Example |
To a clean four necked round bottom flask, equipped with a thermometer, stirrer and
condenser, caprolactum (18 g, 0.1593 mole), sodium hydroxide (7 g, 0.175 g)and 75.0 g
20  water were added. _ The mixture was well agitated and heated to 105°C to 120°C for a period
of six hours. Small samples were periodically withdrawn and checked for conversion using
HPLC. The conversion of epsilon caprolactum to six amino hexanoi¢ acid was greater

than 75%.




with precipitate 1 Sodium 0.2075 0.125 68.5 0.2575 Red ,sl1ghtl [ fhionite
hazy |iquid 2 Sodium 0.4715 0.250 89.55 0. 0475 Red cl earﬁsﬁ'?‘%iﬁna%fgpé% onite

3 Sodi um 90 0.042 Faint red clear dithionit el Sodi um
L 856 1 o NgputtaRe 0 o 4P e liquide dithionite 5 sofe T s SOTLo
0.466 2.54 Red hazy liquid netabisulphite 6 Sodium 0.2562 0.125 80.7 0.179

Red clear i q%%ggt abisulfite 7 Sodium 0.549 0.25 86.4 0.113 Red clear
liquid netabisuffrte 8 Sodium2.089 1.0 87.3 0.066 Red clear liquid

[ [ i . . . ) | 4 [ ' [fite 12
Sodtam 6. 335 5 BATREA O i vhe Rudda oo b °?ﬁ?‘eﬂa%§"g8%s?§fnjob%8§2
Req ol oar™ o iTFooEh b soildiihfles thetidudde Bode M lpd i ‘Q"R o

i i ' i : ed hazy
i qut o G il o U Bt pffotnJé dafhrasd 3578, hebpaliRial S 008 1 i

sul 112 Lyad@rpdrePwhteif aff rddfenBeleehl B&nhiblet etk a8l S0Mhe T ¥4 Rhufs 1- 939 1.0
5.9 1.904 Hazy liquid

the contents of the flask were visually checked for clarity or any deposits, and UV readings
were measured. The following results were obtained as shown in Table 1.

Table |

The following results were average readings from two to three identical runs with the same

10 composition and reaction parameters,

Expt. | Compounds gms Mole % Absorbance Observation
No. Ratio Transmittance | at 720 nm .
at 800 nm
11 Blank nil nil 0.5 2.5 Red hazy liquid
' ' : with precipitate
1 Sodium 0.2075 | 0.125 68.5 0.2575 Red slightly
. dithionite hazy liquid
2 Sodium 0.4715 } 0.250 89.55 0.0475 Red clear liquid
dithionite
3 Sodium 0943 | 0.5 90 0.042 Faint red clear
dithionite liquid
4 Sodium 1.886 | 1.0 80.35 .1 0.09 Colorless tiquid
dithionite ' _
5 Sodium 0.1281 | 0.0625 0.466 2.54 Red hazy liquid
metabisulphite : ,
6 | Sodium 0.2562 | 0.125 80.7 0.179 Red clear liquid
metabisulfite
7 Sodium 0.549 |[0.25 86.4 0.113 Red clear liquid
metabisulfite
8 Sodium 2.089 | 1.0 87.3 0.066 Red clear liquid
metabisulfite ' .
11 Sodium 0.140 | 0.125 28 1.80. Hazy red liquid
bisulfite ' ‘
12 Sodium 0338 |0.30 86.1 : 0.133 Red clear liquid
bisulfite '
{13 Sodium 0.563 |0.50 86 0.1035 Red clear liquid
bisulfite S
14 Sodium 1.127 | 1.0 89.1 0.092 Red clear liquid
bisulfite '




with gumry polynmer 21 Sodium1.496 1.0 4.4 1.332 _Sarretzgz%eabﬁ{é drogen
sulfate Exanple 3 20 m of 10 % NaOH sol ution was pipe §" &

st opper edya) lask. To this was added | m of vi sol utlon.
The m xture vvg“g&é]hgken wel | and kept n an 5 oven for ?ékﬁﬁ%@éﬁsmri ng
this period, the vinyl acet ate was hyo?rol yzed and polynerized to form

i nsol ubl e—products__After Lnutes the desired amunt aof inhibhitor._was
added. OSQ@RWL@WJO(J?QB‘E 0{‘1251nar add-3% t houtr | $630i t or | Reghbazy liguig \was
shaken weld  aritedicapulfin | AH820y8:F for J83Mours. AF9E30 24 hoBedcleandianid 4sk was
checked Misudlly for clgrity and any depasits n_sone_ _cases WU\

transmit pihce S&ﬂ'ﬁ'ﬂxﬁﬂﬁ'@w EE Y I(OOI"IT)HI’I 83 _The rb%08ts ar eRedelean ligwid 1j0
Tabl e 2. 2ab] |Sodiumpguifete F"§I39m=r1402at|on SBpt ConpplLffs gns | Netydiawisl es (Tot al
% Absor bpnce |Gbservatiol s of Mles Tfransnittanf at 720 nywibgursmyat [800nm
1 blank pil gil nil nil |0.5 245 Red turbid liqujd with ppdlymesr parjticles
2 Sodi um¥. 945odivgr 0. 5 ¢3:4860]202 Yel I|dv# cl ear |I.33% oni t ¢Samepsiatiowsi tlh  few
particles 3 Afiyfiges 125(0. 087[0.087 0.5 2. 709 Sahre as caproic acid dbove 4
Sodi um 0943 |euHaty) 087910 5879 77.05 0.1125 Red klear Dithionite +
transparent Amno liquid caproic acid 0.125

Example 3
20mlof 10 % NaOH solution was pipetted into a 50 ml stoppered conical fiask. To
this was added 1 ml of vinyl acetate solution. The mixture was shaken well and kept in an
5 ovenfor 15 minutes. During this period, the vinyl acetate was hydrolyzed and polymerized
~ to form insoluble products. After 15 minutes the desired amount of inhibitor was added. One
control sample was prepared without inhibitor. The flask was shaken well .and kept in an
oven for 24 hours. After 24 hours the flask was checked visually for clarity and any deposits.
In some cases UV transmittance was measured for comparison. The results are shown in
10 Table2.

Table 2:'Aﬁer Polymerizaﬁon

Expt | Compounds | gms | Mole | Moles | Total % Absorbance | Observation

. s of | Moles | Transmittan | "at 720 nm
No. : ce at 800nm
1 biank | nil nil nil nil 0.5 2.5 Red turbid
: ' liquid with
polymer
particles
2 Sodium 0943 {0.5 |- 0.5 62.5 0.202 Yellow clear
Dithionite S : liquid with
few particles
3 Amino 0.125 0.087 [0.087 |05 2.709 Same as
caproic acid - : above
4 Sodium 0943 [ 0.5 0.0879 [ 0.5879 | 77.05 0.1125 Red clear
Dithionite + transparent
Amino liquid
caproic acid
0.125
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0.5879 85.7 0.07 Red clear dithionite + transparent EX&AceMP eT?Q?@l d
osmo | actum 0.367 0.3 0.3 11.4 1.095 Haz uid with
particl es b o8I 12645705 0. 3 0 8 69.7 0.171 O ear VeliSyuisdl! ¢ 4
liquid with caprol actam few part| cles 0.367 3 TabI e 3: Before

Carnpaonnda \W/aY o VA Ahonr honr\r\

Pol yner i zat+ FE—NoH | +ot-al
bser vat iLSSn Sod'm’(; F%{jg:&?r ahsm ttaqjlgzsgye&8 ‘720 nm 69% 800nm [1 K tm D. 1
----- 0.1 18 gﬁ'(‘f S‘Zujg Red hhzy pithiohite Iliquid 2 Am no O. o37}§‘“§ﬁa§e!‘- D. 026
0.026 0.|3 2. “oselr 49 | 687 P acjd blank 3 Sodijum 0. 1886 6‘“%’ 0.02p
0. 126 82 66%1 3 ”"d eHe el '3..i b Pt 027% +r-arRsSHar '”5‘ Ao dqu. [l
caproi c |&ei d| FPeEs % 6788530, | 0. 026D, 126781, 0 0318 Red (| 3&?”‘3
di t hi onift e+ franspar el Exanpl e | |ifguid |0.09m 5 Sodium 0. 1%“;1% D: 160
A7 n 110 D, al on
0.260 87 Ordn Red P4/ 05 03 o8 [697 0.171 Clear red
dithionite + 1 liquid with
caprolactam few particles
0.367 |
3

Table 3: Before Polymerization

Expt | Compounds | gms | Moles { Moles | Total % Absorbance | Observation
.no of | of | moles | transmittance | at 720 nm
at 800nm

1 Sodium 0.1 |- 0.1 18.5 0.842 Red hazy
Dithionite liquid

2 Amino 0.0372 | -~--- 0.026 [0.026 |03 2.57T -| Closer to
caproic acid ' ' blank

3 Sodium.  §{0.1886 | 0.1 0.026 [0.126 |82 0.183 Red clear
Dithionite + | 0.0372 ' ' transparent
Amino liquid
caproic acid

4 Sodium 0.1886 } 0.1 0.026 |0.126 |81.0 0.210 Red clear
dithionite + transparent
Example 1 ' ‘ ‘ liquid

_ 0.09ml ' '

5 Sodium 0.1886 1 0.1 | 0.160 }0.260 |86.7 0:1195 Red clear
dithionite + transparent
sulfanilic liquid
acid 0.3 '

6 Sulfanilic 0.30 0.160 {0.160 |0.2 2.872 Red brown
acid . _ hazy with

‘ particles
7 caprolactum . | 0.3673 103 03 0.4 2.783 | Dark red
slight hazy
liquid with
some
dispersed
_ particles

8 Caprolactum | 0.1836 | 0.1 0.15 0250 [82.9 . 0.176 Red clear
+ sodium ) : transparent
dithionite liquid

0.1886



dithionite + transparent sulfanilic liquid acid 0.3 6 _Sulfanilic 0.30
0.160 0.160 0.2 2.872 Red brown acid hazy with articl &8 Pecemberofe um

0. 3673 0. 2.783 Dark red slight hazy |iquidjw

di sper sed%gzé“r?’@%%gs 8 Caprol actum 0.1836 0.1 0.15 0. 2%‘[@90@@@?6 Red
clear + sodiumtransparent dithionjste liquid 0.1886 ---------- - ---- 26
Decenber 2006 WD 2004/003110 PCT/ I N2002/000195 12 9 Sodium 0.1853 0.1
0.09 0. 190 93, Autl 08 oh@saT o FEUT o/56 T Y F¢ To§3Ct €ar [§ 07 SOUT VL L @S PRI ent
dithion|te -)m‘igé'gmh;qui 10%%0ai 5% 0. 1135 .08 0. 062%8°8°123 8] l'rz'gég RLd
clear dithigqigt@us tiransparent| Amino liquid caprojc acid O ﬁ. Saredt! _
Am no Of 08884fhiblfik> G-008eH|0- 3 2. 872 [Same ds caproi ¢ acid bl ap idaf,ﬁ? basi ¢
wash sy BTETS shdiud T T 61752 Po86 ©h.063 A0 TR $1VWeT € US¥HYEs FOT 1 REd Hedr -

dithionite + transparent
Amino _ Jiquid
caproic acid
0.0888
11 | Amino 0.0888 0.0625 { 0.0625 | 0.3 2.872 Same as
caproic acid _ ' blank

The basic wash systems in which the present treatments were useful for inhibiting
fouling include amine acid gas scrubber and caustic wash systems.

Example 4: Caustic Solution Stability

5 0..3 mole strength of sodium dithionite was prepared in 10 % NaOH solution. The
performance of tﬁis sodium dithionite solution was tested periodically. To 20 ml of the
solution, 1 ml vinyl acetate was added and shaken well. The flask was kept in the oven at
55°C for 24 hrs. The details of the result are listed in Table 4.

Table 4: Caustic Solution Stability

Sr. Hours % . Absorbance @ 720 Observation
No. | Transmittance nm :
at 800 nm

1 24 hrs 90.3 0.122 Red clear transparent liquid
2 192 85.3 0.145 Red clear transparent liquid
3 240 §7.9 0.140 Red clear transparent liquid
4 360 90.9 0.129 Red clear transparent liquid
5 480 - | 87.3 : 0.142 Red clear transparent liquid

- 10
. Example 5: Sodium Metabisulfite
0.2 mole strength of sodium dithionite wa§ prepared in 10 % NaOH solution. The
performance of this sodium dithionite sqlution was tested periodically. To 20 ml of the
solution, 1 ml vinyl acetate was added and shaken- well. The flask was kept in the oven at

15 55°C for 24 hrs. The de_tails of the result are listed in Table 5.




fouling include am ne acid gas scrubber and caustic was stems Exanpl e
4. Caustic Solution Stability 5 0.3 nole strength of sogl6 C&P’tbﬁl'gﬁ]ﬁste was
prepared @ nﬂ?ﬁ solution. The perfornmance of thi hi onite
sol ution was ?ls egﬁ eriodically. To 20 mMl of the sol u f@%oh%oﬂ*% i nyl

acetate was added and shaken wel|. The flask was kept in the oven at 55C

for 24 hr T et he result are listed in Table 4. Table 4:
Caustic S% bl 99809 etgbi flﬁt r. Hours % Absor bance @720 Cbservation No.

Transm t fafgce 860—m 4 24—s Red—ct S 33 parert i C]Ui d
2 192 85]3,0. 14 '}é\’ o egg % ”%!%é?rb nc‘ét@gﬁ 240 87. bgk%lf&@o Red c{ ear
transparént Tiguid 4 B6 r§ ﬁk 129 Re cI ear tlransparent i uid 5 480
87.3 0.1 +% Red Z{tﬁgi‘ t l-?pal Clll. bﬁ% 6—FExar }K‘egcéar > bl;’ﬁ cllfﬂl -‘}ddb! bU! fite
0.2 nole sttengen of SJQU g o chi-t-hi TOR bE WS PTEPATEN LI whispa dbUITﬁtl on.
The per1—§r et of—th ottt phpont-te—sotuth :

L i Rl A T 903 oo o f g U 2P U Red cledt transp ?n‘eﬁt iquid
gﬁ;:(gﬁl \(/:\.\h:Ly "'T;]G;Z'Oa:':( L Eg“t QU UQ .g‘mi)vicn”:at i %19@5 .Lg‘ ) ﬁﬂ-s-ﬂeand
detai|'s 68 thel Plsult bt 1ot a1 B Hhbre 5 e Lo SR Lanspaient oy

2004/ 003110 PCT/1 N2002/ 000195 13 Table 5: Sodium Metabisulfite Sr. Hours %

Absor bance @7%141953.@&%%@3“0&@3 bekh ABR bt RRGEN Wi ab v@RGusNM | 24 hrs 90.7
0.095 Red clear transparent liquid 2 72 90.8 0.109 Red clear transparent

l'iquid Bmil.@&n%&ts?o&malﬁﬁ%kmlﬁa{e akt D SR SRR khat ndsifichtionk 84 88.7 0.118 Red

clear transarentliquid
5  embodiments can be made without departing from the scope of the claimed invention.



5 336 90.4 0.116 Red clear transparent liquid Wile the HDesent Lpvention
has been described herein in terns of various enbodlnenéé GE 2g¥ﬁ|nary
skill in the art will recognize that nodifications to the 5 enbodi nents can
be nmade wi thout departing fromthe scope of the clainmed invention. 26
Decenber 2006 14 CLAIMS 1. A nethod for inhibiting and dissol ving

pol yneric deposits on the internal skffaces of a caustic wash unit system
in a hydrocarbon cracking process wherein said deposits result from

pol yneri zation of at |east one conponent contained within a feed stream of
said caustic wash unit system conp 5 the step of: introducing into

said stream i’i{] e; f S(K'E {ﬁﬁétﬂo@?&%blgﬁ and ARl vt pcmjﬂnerﬁode?amtmgm theg al:%ermhl g
inorganic salt o ithionite; an caprol.act a ic aci
or an [[ 6-spifaend aba captio vesh APl SYS‘W’héP é'la‘[‘P[%‘]&%IBO%f’?ag enlésrsr%lﬁetu ?}ﬂ g :
combi nat i Qi%ﬁ)d sits Rgm dlﬁn&lzﬁﬁﬂnad’f af Rhdi Oneddompbreat @amnadmhm aﬁe@mﬂﬂnonl teto
caprol acta anlllc acid or caproic aC|€ of from1l:0.17 to 1:1.5 and
wher ei n twéS@é)PﬁBFtwa’fﬁS]é)Wﬂi%i{ﬁFlﬁi ogpfipas e i zation and di ssol ves said

pol ymeric depq&hh&mg%mbgﬁﬁsﬁ&hﬂﬁdﬁﬁ&ﬁ@ﬁdbﬂgOfDGﬁMﬂmmmﬂHMhémgln sai d

conbi nation includes an inorganic ﬂﬁﬁthf dithionite and [[6-]]am no
caproic acid. 3. Théamet BB osFE S WeP® n the anmino acid conprises

am no caproic acid (gprl%ﬁﬂnkﬁﬁam&a@&nhﬁﬁmunmm4¢miﬂéﬂamkh@dmaﬁa@ﬂaln11
wherei n the conponent contﬁlned mntgtﬁ qu ; stlea .S mB1af Moy
conpound. 5. Treherrit Fod eBpotier Aepnt, ohife CRTH"EIE RSB mation 1's 't T oduced
into the g&gﬁéé £aﬁ4ﬁ‘dltﬁloﬁtenf@|c§1§roraabm051ﬂ1f1mlm®d’l@ anéapras@hdid phrem byt

compound o1 1.5 ;r(l)dmwl?g‘grlil tthe Cog‘lb?ngtSIOI;[ 1(r)1hlb1ts %e poljfrmcnzatlon and dissolves said polymeric

deposits.

2. The method according to claim 1 wherein said combination includes an

inorganic salt of dithionite and [[6-]]amino caproic acid.

3. The method of claim 1, wherein the amino acid comprises amino caproic acid
derived from caprolactum.
4. The method of claim 1, wherein the component contained within the feed

stream is a carbonyl compound.

5. The method of claim 4, wherein the combination is introduced into the

feedstream in a molar ratio of inorganic salt to carbonyl 6ompound of from about 1:0.005 to

about 1:23.





