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(54) Title: METHOD OF REMOVAL OF CARBONYL COMPOUNDS ALONG WITH ACID GASES FROM CRACKED GAS
&= TN ETHYT FNF PROCESS

/0

=F (57) Abstracl: A method [or inhibiting and dissolving polymeric deposils on the internal surlaces of a causlic wash unit system in
a hydrocarbon cracking process wherein said deposits result from polymerization of at least one component contained within a feed
stream of said caustic wash unit system. The method comprises the step of introducing into said siream an effective amount of a
compound selected from a group consisting of alkali metal salts of oxo acids of sulfur, alkali metal salis of acids of lactam, alkali
metal salts of acids of sultam, alkali metal salts of amino acids, alkaline earth metal salts of acids of sultam, alkaline earth metal salts
of amino acids, lactam, sultam, amino aclds, and combinations thereof, wherein said effective amount inhibits polymerization and
dissolves said deposus
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formula RNH2 and R2NH wherein the R is sel ected fromthe%bgroup of al kyl or
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20 U.S. Pat. No. 5,160,425, granted to Lewis, discloses Carbohydrazide as useful for
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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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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.

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.
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inorganic salt of dit hi,'oni te; and (b) a[[n]] caprolactam a sulfanilic acid
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In one aspect of the present invention, there is provided a method for inhibiting and

dissolving polymeric deposits on the internal surfaces of a caustic wash unit system in a
hydrocarbon cracking process wherein said deposits result from polyme_;rization 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.



Figs. 1A and 1B depict chem cal conpounds useful in the é@%ﬁn%ﬁ 5 ention.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS: The &% i on
includes for inhibiting and dissolving the po deposits
formed in caus?@glor al kal i ne scrubbeis which are usedgﬁg&&%@yﬂ%gmng acidic
gases such as carbon di oxi de and hydrogen sulfide fromthe effluent

streans for necb %Lér I n&meﬁeof th%%r%]n}/ Fnl\.'é:ntlgr %%hldes% methc{a){gat gl%g{dgsga gl}l ‘fh as

oxygena ei{ Ergggew éucfrg%ﬁe Acdich o@&gg?a L6 BB %?ﬁs Behudien Cg “under go
pohynFrlza \ ine" condrrrons’{n /|hl%%£/oo A

h Si

aYk;?i%e co g?{oﬁgqﬁﬁﬁsﬂP é&ﬁgéﬂre gggéggégé#ngﬁﬁ“H8?&ﬁP%ﬁm ontri butes
further t ﬂvénlﬂﬁn ggfghéas%ﬁetﬂﬁgd Jgﬁﬁe Ditit énog(gge% o h)t>d?oc%%n ?0@9 dtl.gla does %i the present

i nvention inc aln |norgan| I ke sodi um

di t hi ogit terf?@%fﬁrﬁgal Bt noh!LrQJHnE Gro g?t@gorﬁ%(fl h%l end‘?g{% sses af‘ne nifed S to

nltlgate ganic salts are hatIC am no

acids (i nﬁ'tm9+1%d%t p‘atudé&tﬂgat %oﬁa?acﬁla&g%er&r&ﬁgn Ing &%&n@aﬂé ofm tigate the

effects of ynmerization in t e SysS S ne grstrc co Mbi nation. The

bl ends of gﬁﬁﬂﬁﬂ&d}oﬁ%ﬁgﬁ%lﬂw grwlgo Whe ﬁe &ﬁmexﬁg Jdeularly 6-amno

caproi c aci not” only prevent sso v e po yners formed by the

al dol ¢ Oﬂgﬁlmtchﬁﬂdﬁ%ﬁ&ﬁ 'tl'%%\%n&l? RI.\GGITIOI:I' Qlcﬁﬁ ttﬂg £ GHRR ﬂf F%lg L s kge present

i nvention I ncludes a net erein |na ion O r aﬂic Bsalts and

certain | ggchigiRa il %k tﬁ@s Bdul df[l‘lo le;llf lﬁétcrl]es?lés q?ﬁagsséf fleg:%{né glﬁg{ r%t?lcsgiﬁsm

(mol ecul ar wei ght 113 I's use yneri zation

h | | _
1 £y SYSEATY o S el S R O
descr | becktlp i tab BT RASMTRE am*ﬂselaaa.ggﬁeu@arg PG T

aci ds or act’ans are use e I 'nor

sodi um d'&tﬁbﬁ%aﬁ@the eﬁ@Xhat l%%ntWehg{l %tfhrgneg%yu@w pleon nﬁ;llgg%rggb geular wei ght

polyners suc cted a sol ution.

e pol yRePuE Bt ing Ehe SRR R B edF st s RO g of aﬁ e e
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15 the invention can be premixed with the caustic used for making the scrubbing solution.
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 fonﬁed during the |
pyrolytic cracking of hydrocarbons such as naphtha, ethane, and propane. The cracking

operations also produce oxygenated compounds such as vinyl acetate or acetaldehyde, which

undergo polymerization under the alkaline conditions in the scrubber. Upon hydrolysis under
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to i norganl?dgﬁ%gﬁagl%smﬁ%%vgabout 1:0.01 to about 1:25 nole. Preferably the

i i [ 4] | kal i 15 bb i t ,
B e RN T R I S
to 1:0.0 1 n. her . di t. of th i ion, th i id
L0 .%o AP TAR Sh Bad 5h BOAB B e, ST

scr ubber : nt , repres in nol ar, rati o pf carbonyl to the
rixtur e SootolBtarf AT o GREEIT ) fiidecla mieefe e FHshif afpaliierogiopin 16 20 about
1: 25 nol he m xture amno acid and the inorganic salt is

P bl f |
added to§¥sﬁeénr' eltaheerI?gPI"f' ﬁ%&%@f"ﬁ%ﬁa tiaﬂg‘ﬁ?r grsThRot Pﬂb?’&@ﬁt uhgfsedisglvey ratio of

car bonyl| thte%ofgr‘Im)é;['s or?ne];i rb? me%EIgP (}ondelll:sa(i)ib:? gesgr?beli al:aov(é).' 005
15 In one embodiment of the present invention, 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



In yet another enbodi ment of the present invention, the |actam and the
previously mentioned inorganic salts may be added to t K8 BacRmPeI08cr ubber
in an ano enting a 25 nolar ratio of carbony ixture of
Iactan1angaiﬁgﬁ®%§§ganic salts fromabout 1:0.01 to 26¥E%@%£'§? 06 WO
2004/ 003110 PCT/ 1N2002/ 000195 8 about 1:25 nole. Preferably the | actam and

the inor g S Jinedl LrRdERH. ﬁ‘ResE Etﬁxcﬁ:h% el rgﬁesexﬁgtwép%ng’ Qmgnount

representing a nolar ratio of carbonyl to | actam and the 1 norganic salts

f rom abousmbbdfheRtsbPthd pRseaPinkhtiBR ot BRPGHRINED Qithd MG iRTESEMe hfgvent i on, salt
of an amno acid or pure amno acid 5 or conbinations thereotr are added

ei ther asmb@ifkatibisQElEe bmBEdiRentHRayPBELRRN Sl HijaRMg RO AL Rbpbraf 05 to
greater trkrllan GaOl v?/ei ghtmperlcent a(l)f t he arln' no e{ici d.g I'n one @fﬁ)gﬁi ment, 18

wei ght  pgigmedinvéntio@m no acid is used. In one enbodi ment of the present:
invention, the |lactam can be added either as neat product or as an aqueous .

sol ution cont ghese8dld CorklRuhd, Ss@e® in théReceBilg PRGN, REER&ALe Of the 10 amino
acid, with 18 or 38 weight percent preferred. In yet another enbodi nent,

t he pref efotyestridiion ihibbrs Fstchidol ¥RAdERRBA FeabticAR Kor relplrpodes@Pi000 parts of
i nhibitor per one mllion parts of the aqueous scrubbing medi umused in

t he caustingentigs bn s¢tldeniide PoIpher ady be defifed bOhavR 210P Mol repdlid iinti€otas  used.
The foll owi ng Exanples are nerely illustrative of sone enbodi nents of the

present  sbbaldehy@d) tTHes: saiddoinpSundBard effsctived sciVRhgehs fof caPRyR8mB&InOfiRSA. and are
not intended to limt the scope of the clained |nven¥| on in any way.

Exanpl e lin36y ydfkcaBoh su@ath. S8 Ldthohadsatt RQLEANNE bStprkeri 8604 MRG0l h 2
t hernoneter, stirrer and condenser, caprolactumi(18 g, 0.1593 nvole),

sodi uf hydidod ¥dndéhs4tibn geact%ng‘r]a'é wahl nté ®or Qolﬁbil%@né’ﬂ& Bolyers %a@lqg}eﬂrea@ e mxture

was well agitated and heated to 105C to 120C for a period of siX hours.
Smal | sarmleseeiRined 8/ thGiceRinlsih. W t hdr awn and checked for conversion using

HPLC. The conversion of epsilon caprolactumto six am no hexanoi c acid was
greater than #bife edBodin&m abmE pr&ABinvention, the inorganic salts may be added to the
alkaline scrubber in an amount representing a molar ratio of carbonyl to inorganic salt is from
about 1:0.0] to about 1:25 mole. Preferably the inorganic salt is added to the alkaline
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



WO 2004/ 003110 PCT/ 1 N2002/000195 9 Exanple 2 20 m of % Na sol ution
was added to a 50 nl stoppered conical flask. A desi redagiﬁ?ﬁ?%?rcﬁoqﬁn

sol ution @i Jufy@lhd formwas then added, followed by E’E?ﬂl@ﬂﬁgﬂ;ﬂ. fr of I m
vinyl acetate. e mxture is shakengwel|l and kept in an oven T0rf 24 hrs

at 55C. One bl ank run 5 was prepared wherein all reagents except the

1 i bi 1 O 1t @ AR el B 166h 8 R ndEAaled Eacil ffe the flask
Ee&e or c Q% an

were visually chec arity or any deposits, readi ngs were

measur ed. soliGef i bh QW RGrebdntible 4 ModEhfo El%blrﬁﬁ Bant AW Me inbredfiPlfs 1 Table 1 .
ts were a a r ﬁ

The follow ng resu erage readl ngs omtwo to - three 1 dentical
runs withgtheps@i®B.s d§-0e9nposi tion and reacti on paraneters. Expt. Conpounds
gns Mol e % Absorbance (bservation No. Ratio Transmittance at 720 nm at 800

nm 1 Bl ank ni I, Bhd enthoRinentdBR Grdia YavdtdH, sdit ool dhitt] £ bl lafinohei@0di UM
0.2075 0.125 68.5 0.2575 Red slightly dithionite hazy liquid 2 Sodi um

0. 47155 0. Z80mBRaRRs the8FRe Rrik GIhEAs nbit BRidfct ofhd diaQokSoRriSOSntiififly 943 0.5
90 0.042 Faint red clear dithionite liquid 4 Sodium11.886 1.0 80.35 0.09

Col or | essg bs @kddter Hah bo wagﬁt?péeéeﬂﬂhu%ﬂo 338 LinQnP Brabodind®q 8 el Red hazy
liquid metabisulphite 6 Sodium 0.2562 0.125 80.7 0.1/9 Red clear liquid

net abi sul fdrdeft of 220 AdiNidusedt® 0. 25 86.4 0.113 Red clear liquid

In one embediment of the present invention, the lactam can be added either as neat
_ product or as an aqueous solution containing 0.05 to greater than 60 weight percent of the
10 amino acid, with 18 or 38 weight perceﬁt preferred.
In yet another embodiment, the preferred amount of additive ranged from 0.5 to
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 hexanoic acid was greater

than 75%.




net abi sul fite 8 Sodium 2.089 1.0 87.3 0.066 Red cl ear é&b %gg aawfulfite
11 Sodium 0. 140 0.125 2.8 1.80. Hazy red liquid bisul fi4e 3" 0. 338

0.30 86. 1)) hds0 dgﬁg clear liquid bisulfite 13 Sodi um 983@3%39%&9}92;6 0. 1035

Red cl ear 11 qui isulfite 14 Sodium 1.127 1.0 89.1 0 ear liquid
bisulfite 26 Decenber 2006 WD 2004/003110 PCT/ 1 N2002/000195 10 17 Sodi um
sulfite O. 17059?!!&%@ 20.35 2.653 Red hazy liquid. 18 Sodiumsulfite 0.682

0.5 83.6 0.13 Clear liquid 19 Sodi um sul fite 1.365 1.0 89.2 0.08 Red

clear | 7aui d a0 SPUISHLIAS by 280 S SobpdBleobREbl Wit 1D 0ummy

pol ymer 21 Sodium 1 anme as ove ro en sul fate

Exanpl e 3,i@Bedtin s%iutlgnﬁl ﬁl%%@%ﬂé&*ﬁﬂ%ﬂ%sfovﬁvpﬁtt}y% ddihiBn 8¢ flg \mgdSt opper ed

conical flask. To I nyl "acetate so The

m xtur e Rsas ek alixaiehd snakd “}éﬁﬁﬁdﬁeg it 9n veRl rﬁ4fhfsrat }é’cmdjlgtbﬁﬁk Jguring this

period, the vinyl acetate was yzed an nerize FOr m i nsol ubl e

pr oducy s wae\fpffe%&eé-@héﬁlﬁ'éﬁ?cﬁ éntg%x gﬁhé ﬁ%w@é& ;a} nlt OF 24ty added. (ne

control sanple was prepare was Shaken wel |

and kept hdboRents BFBE NLR" e?e%s}@lgi'}yc‘ﬁecldgﬁ Fo? Elaff of Y RpdshE ahd @@Kca\ﬁﬁ%s checked

visually for clarity and any deposit
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 liquid
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 0549 |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 o
14 Sodium 1.127 | 1.0 89.1 0.092 Red clear liquid
bisulfite '




In sonme cases WV transmttance was neasured for conpari TB_ER rggoﬂsts are
shown in 10 Table 2. Table 2: After Pol ynerization Expt GOVES Mol e

Mol es TOtWoch%z@fbgﬁEbance Cbservation s of Ml es Trans%{r;ingﬁpﬁﬁe %g nm No.

ce at 800nm nil nil nil nil 0105 2.5 Red turbid

pol ymer particles 2 Sodium0.943 0.5°0.5 62.5 0.202 Yellow cl ear
Dithioniteliquid with few| ticles 3. Amno 0125 _0 Q87 087 0.5 2.709
Sane as | Fhapriciodivarsufity§ 04 ] 8da5 um d 0883 0 5 o[ AEB9 0. 5HRed ey tigridy 11125
Red cl eaf 18 Di|tpidiva quifite. t0r6§%sr?8r5ent ®3fo |i qui f0-1%%pr oi ¢Red¢leprdiguidy 26
Decenber 2006 _\WD_2004/003110{PCT/ I N2Q02/ 000195 11 _ Sodium 0.943 0.5 0. 5879
85. 7 0. Ol Red Sodinaysulfitg 1|Hi36hi | 8.0+ t r ar$Bar ent 0% e | | Redslepr liguidk i

0.087 6 k#br ol Sediupmulfateg2-5893{3.03 11. 459 095 Hazylf¥d 3 | Bawiliguidi t h

particl e with gummy
polymer
21 Sodivm 1.496 ) 1.0 44 1.332 Same as above
hydrogen
sulfate
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 10.087 |05 2.709 Same as
caproic acid - : above
4 Sodium 0.943 [ 0.5 0.0879 | 0.5879 | 77.05 0.1125 Red clear
Dithionite + transparent
Amino liquid
caproic acid
0.125



7 Sodium 0.943 0.5 0.3 0:8 69.7 0.171 Clear red d|th|on|te+I|qu%p' W th
caprolactam few particles 0.367 3 Table 3: Before Polfﬁé?qc? POt 08x pt

Conpoundswg,%m : f}go'vbl es Total 9% Absorbance (bservati g&i@%ﬁz@ %1% m)l es

transm ttance a nmat 800nm 1 Sq¢iumO0.1 ----- Red hazy
D|th|on|teI|qU|d2Amn000372 ----- 00260026032.571 Closer to ca
roic aC|u5 bl-aak—3—S6 '"zr“ 1386+6-4 U.O‘% —"84%6 82 uom—’lﬁ'?ed —eat

Dit hionilte + d@'ﬁ‘?g t %ép‘{g‘n’“ Ami no'f15 aL 5 caprqgi ¢ ‘acid 4 (ﬂ 1886
0.1 0.02 JBIBICH 1 210f Red 1 ear | dit hiloni t e+ transpar ent ‘Eﬁp&ﬁﬁ I

6 0.
liquid [0. 09phFEPEgi U O 56 P. 1 0:160 0,260 86.7 |0: 1195 Red"“éfl ear

'l ey N o o rlon

di t hi oniit -t atSpPat } e+ tH -e+e—0- S D
0. 160 O. 1680 pragrobicmy 06T HO-Aunl aci d% H\M& artqués 7 c%ﬁﬁ%lr:%%tun
3 .

0.3673 0.3 0/ 3 0.4 2.{783 Dark red sljght Hazy
particles

7 Sodium 0943 |05 0.3 0.8 69.7 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 1 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



liquid with some dispersed particles 8 Caprolactum0.1836 0.1 0.15 0. 250
82.9 0.176 Red clear + sodiumtransparent dithionite [PP&HECEMPEr IHs6
---------- - ---- 26 Decenmber 2006 WD 2004/003110 PCT 95 12 9
Sodi um 0. WO ° 0100 05 3 0. 067 Pant ped . met RENEUVMRBRCS, e 3
sodiumtransparent dithionite 0.186f Iiquid 10 Sodium 0.1132 0.06 0.0625
0.123 81 0.285 Red clear dithionite + transparent Anmino liquid caproic

aci d 0. P888T gL M 53598610 76 R0 1653 2-872THaFF &S | FAR BEC FlCi d

bl ank [The ‘basiGisi@sh Systens i ich thejpresent tfeatnmentsjugfe useful

for inhlbitipgddau,' N9 i nclude am ne acid gas scrubbg¢r and ca s ?{ms
of

I
systems| Exaibeed: |@awgti|c Solutiont Stabiflity 5 0.3 nole stj %‘l{gg
sodi um Big M FitR "oy o1SP R0 BE | U.0é55 PABRH T utTom: FQS:S PET { REABEGE f
this sofium Qﬂtﬂii}lit@m tle solutionjwas tiested periodically. To 204m..Qb.t he
sol utiop, | | @hipd Nyl |acetate was added and|shaken well. The flgskjwas kept
in the pven|ahyoioad flor 24]hrs. |The detailg of the result areflisted ip

Tabl e 4 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.




Tabl e 4: Caustic Solution Stability Sr. Hours %Absorba e @720
Observation No. Transmittance nmat 800 nm1 24 hrs 90g§Q?°fQ'@eR§QPQ:I ear

transpareg,{o e loY 2 192 85.3 0.145 Red clear transpa 3 240
87.9 0. 14 Fégggdg?felgr transparent liquid 4 360 90.9 o.fi@hﬂé’w fe;z“?lr

transparent |i ui d 5 480 87.3 0.142 Red clear transparent liquid 10
Exanpl e 5: M Ve ite 0.2 nole strength of sodiumdithionite was
pr epar ed Tabte ! AT ’50'?%‘##% The performance of this sodiumdithionite
sol uti onrwgs—te pclUUlb.lly S NTAT f72al SO @ iOatiae M Vi Ty
acetate rvav%?'ad Eﬁgﬁ’d hﬁ, ell; Aﬁiqg%? 5 kept in ot he oven at i 15
55C for 24 hrs| The deta §Qéﬁf‘°‘tha result are Iisted in Table 5. 26
Decenber EOGG 200 R, TTOPET Hp8o021 660195 %{%gcl&ﬂ-"ﬁi ‘,p‘}rcqtsﬁdﬂid“”‘
Met abi sul-i-te Hottr c-720—Chset , Eni ttjance
(2 I L 190, P . 09"" Hbi‘éd'tg 5 ared,t'lﬁlu —
nm at 80)3nm ; S o5 7 6695 tfo)s,lcal tlall._}I& I Pah et 72 ﬁpB
TEINTPUN L L NN | POy oo WU 100 _on.- iﬁl 4 He llqu
0. 109 Re.( T ta I TS |o Tt o .10 y LOU " JU."O L]#d\)l Ul ‘...I C 1 arrsPiar ent
liquid 4216 BRIS; g 118 ey o1 og 2 ASar-eRt-H-aa )t ooh AOpagh '"qud. 16| Red
clear trhfsparbiidtigu Whi-te—t ‘gnycscnt Hrvamch gledrgmnsparent houid 7 g
herein in terns of varlous enbodi nents, one of ordinary skill in the art

will recogni ze“mr@ﬂwHk&!enimeﬂaénqﬁ%éeqdtestaﬁbén@fmﬁmema&fsvaﬁ&ﬁ be made w thout
departing fromthe scope of the clained invention.

embodiments, one of ordinary skill in the art will recognize that modifications to the

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



26 Decenber 2006 14 CLAIM5S 1. A nethod for inhibiting di ssol vi ng

pol yneric deposits on the internal surfaces of a caustizgr}gﬁé?ﬁ‘%?ﬁ??o*ssystem
in a hydrocarbon cracking process wherein said deposits result from

pol ymeri zation of at |east one conponent contained within a feed stream of
said caustic wash unit system conprising the step of: introducing into '
said stream an effective anount of a &bnbination incl udi ng: (a) an
inorganic salt of dithionite; and (b) a[[n]] caprolactam a sulfanilic acid
or an [[6-]]am no caproic acid; wherein_ said effective anount of the
conbination is present in a nolar r SLASMS1 inorganic salt of dithionite to
caprol actam syl f aniy jma® et igkibiGAPERI Gis@dbik Silyrherendeposits b thointetmal . 5 and

wherein the conbination inhibits the po)ynmerizati an and di .sai d
pol ymer i c sudsposf psausic wa %tsﬁﬁﬁndE@oMF‘Pf@rt"?‘b“ ?‘S?%Piocsﬁ%é?ﬁe‘%%&g??d

conbi nati g -sﬂsclleHﬂ%n@ﬁblﬂh&%imfﬁt Read bneXompoieni @miatred afin]a] f6ed Srarrh no
caproic acid. 3. The nethod of cl a_i_méis antgnei n the amno acid conprises
am no caprofpaid eayptis waglenil ey GFRPESPE BF SR 4. The nethod of claimi1,

wherei n the cONpRRRGhe HRHhRIsHEE M ditivethouf: ebtconttimeamntisdiag:car bony|
conpound. 5. The nethod of _clai ,mé .g{oej n tdhe conbi nation is introduced
into the feedstrear®in &0 iorapicsalt plgHBPIEGAYGanic salt to carbonyl
conpound of from abqgy 1::fnf]QBprélectardaulfandlic2bid 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 caprolactam, sulfanilic acid or caproic acid of from 1:0.17 to

i:1.5 and wherein the combination inhibits the polymerization 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.



