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METHOD OF DI SPERSI NG HYDROCARBON FOULANTS ESf

HYDROCARBON PROCESSED FLUI DS TECHNI CAL FI ELD Thi s
renovi ng hydr oearsmos/ 014573
foul ants including heavy oil, tars, asphaltenes,

pol ynucl ear aromati c hydrocarbons, coke, polyners,

| iMRTHOD OF DISRERSINGHYUPBOAARBON FOEL N TIBE HPROGCARBON

products, and the lik on processing
equi pnent and dispers?%gkgggﬁ¥%§£§ﬂ§§ in fluids in
contact with the hydrocarbon processing equi prment

usil 1.gh-hai l.i ng, hal ogen-free, water inmm scible
oiggﬁﬁ\ﬁbggllﬁg‘\#s. BACKGROUND OF THE EWENTI ON

Hydr ocar bon processing plants, fromrefineries to
petrochem cal plants suffer fromfouling as a result

of depbF VEHIBLOREPEIS SR BRSPIFTAP ARg By dmrcatbopdaudants igcluding

SHENR G StaRf asphatiehds! FO1jRI1aOdriRE hyMRS&Bbss, cdkleSotymers, light
over heads and ot her hydrocarbon processing equi pnent.

Thid F¥idized darisembany thegpal slegomeogigien prodpais agdihie dkg from
h I
A HGRR IRct calpHcBEn

Rp6ihng i GEHHE indiaBR c¥Rhd: with
5 hydrocarbon~refining processes.
Fthe hystranpben pragspding ¢quinmeentinsing ligh-heitivg, delogemfies, Wetenpst
p : crude oils. They are generally
de aﬁggggggﬁﬁg%ﬁﬁﬁglity cl ass of the pol ydi sperse,

hi gh nol ecul ar wei ght hydrocarbons that are insol uble

[ : |tene particles are
bgﬁ%meﬁtﬁﬁwwm of a coll oi dal
di spersion stabilized by other conponents of the crude

oil. These naturally occurring di spersions can be

dest abﬁﬁ?@ﬂﬁﬂﬁ%@%ﬁa}gi Ay P it oderashamigbpipms puffer
CRBMIfbUIRBSs h Rsak ¥REbpbHicH of HPaREMESH RRlaRl nidREARS tkfices of
This can result in asphaltene aggregation, )
pfistdliasipr seligns, vessels.dipeh ougtheade p\zsgqthqr pidrggarbon ppgegsing

t. TG

I SRE: rodhi86 FRlaBEYhMNdeWRI BBV arRRAS S 80PABons that mnay

foul'ants incl'ude heavy oil, tars, polynuclear aromatl
hyaipreseat ibsrsle od ek well agide byrroduciseof hpirhearbdmrefimingpioossses.

f oul aMtich ok G AGHRRILIRG Tho 1RUAR: B HDARE: ol W eAlTor

pol ymeri zati o styrene, butadi ene, cyclopentadi ene,
asrdde dils. [Thiweare gériephilytdefinealnd aaolubidityi dask piithe palydispesse, high
having a d i l.ess . than.th Qf _wat er Qnon

PR Bl S8 P b BB R R
t heeticiad areledievqaas existan therfosh 6f Scallekial dispatsidnrstabsilized by other

S gq%{p%g%{t%/gfg{?%%}nliea%g ﬁ{}ﬁgé?lléa %ékye%{cwi]%g Gisgesrsi(r)rr?st Clgl}{ Ibe destabilized

by a variety of mechanical and chemical conditions involved in oil production and

processing. This can result in asphaltene aggregation, precipitation, and eventual
deposition of a tarry residue. Other high-molecular weight hydrocarbon foulants
include heavy oil, tars, polynuclear aromatic hydrocarbons, coke, and the like.

Other hydrocarbon foulants include polymers, such as those formed from
polymerization of styrene, butadiene, cyclopentadiene, and the like, aliphatic and
aromatic hydrocarbons having a density less than that of water, commonly referred to

as light oil, oxidized hydrocarbons, and thermal decomposition products resulting from



| arge nol ecules into smaller nolecules. In ethyl ene
pl ants, dilution steam systens (DSS) separate and

woeosvas74gt hyl ene quench wat er from hydr ocar boR6T/US2005/014573
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recover heat, and generate steam for pyrolysis
furnaces. Dilution steamis essential to reducing the
hydr ocarbon partial pressure, pronoting the formation
of ethylene, reducing the forgation of undesirable
heavi er conpounds, and reducing coke formation in the
F e\ RERAhEHIEST larkbe 1L @ Ts SuBRD théih AREY- By TR R Po1vA, Of other
the furnace feed. For ethylene units that do 'not
plaaemeleereuigle snalleghelacuddseam t o satisfy the
st eam fygdnacas L ferd |
st eam F%l tﬂen ﬁ%ﬁ%gﬁg’ﬂisﬁ?@%y %fé ?‘Prsr%%%gm?%lg r%ggethylene
i moenchovater dmehydeabonsy fech ved hedt.dmd Igeiemate steaym for pyrolysis
i nc L ng.PEOCess wat er.. rec , rocarban..
RS BRERGTER Sl EIRE e M RRO R e pressure,
f prahatimg thesfoohaimaloy ethylakes cbduicing tha igremtiomofindeadirable heavier
operatiagn i.e.., .crackin everjty, fe gst k.. and .
P ondn apa Fedugit 85K ahaRE b imene gt ol i
papﬂugiaﬁt%;nsm of the sﬁgzh:e\f&ﬁ._e Foi @hgfléng(lﬂfﬂ thatdeed dﬂBrloduce enough
i ncomn ot, cracked gas.is cool e 0 a suitable
t EHpY %P’ewrseﬁsfse@ﬁﬁffe@g%mﬁ?arwa%a PH g0t 1 3frsie pignt steam
S ¥ sEca Phto WRlfBmadecsOom t he top of the tower onto
upward Tl ow ng hot gases. The(ﬁases continue to the
conpr e$B¢ BAS incammarates a nypberef sndiyjdual fnstongarcdudingsproegshwater
MLy e 15HcE Dok Rtbpifia And Giftfion et “gl%f?e?&tﬁmf el Afctioh ¥ S
fouling I'n the conpressors can reduce the conpressor
eftlosdy Gnked to Camgesan plagtopefatipe | e nwgcking sevsity, feadstogh, amd

the conpressor fromservice to
c é%%gﬁgrhgﬁﬁgggé%&result i n an unschedul ed shut -down
of t heEthyley¢ queaclpivaiat is pilddecegass the sjuerfch evatdn yoven (Q WA exdhere

to reduce.triple bonds doubl.,e.bonds. This is .

t S BT ke et Y Bleh By SRR sl B Ml eBppResion. The

C osvlimg idone i epraginy esol entes fiemitlid top bl the ashts ohiy dpR@@Tlowing
| ecules. to tripl.e bonds creat.in .d?uble-bond

BP TS e dhe 58S SISO s ORI O PR IEROsE I gy gases

I 6&ih YRR RdlcodSS thitt daf kit 1@ ¢heate TONmEO ITaks ifbBing Dt BEUl €S

that foul the associated equipnent. Mjor condensation

oforaptessassGaR trducedhc sompresad lidsncki Qgecomereh stBsiencyps loph, the

dpRstheAded 1d REECERe bLOBpREBLASm ArvitaRAIednt. [THEs ¥ 348 in
In this process a | arge anount
an unscheduled shut-down of the ethylene plant.

The gas is often hydrotreated to reduce triple bonds to double bonds. This is
typically done with equipment such as an acetylene converter. The converter
specifically adds hydrogen molecules to triple bonds creating double-bond molecules.
The triple-bond molecules may be highly reactive and easily form heavy, non-volatile
molecules that foul the associated equipment.

Major condensation of steam occurs during the quenching operation, which
drastically reduces the amount of vapor in the system. In this process a large amount
of latent heat is transferred to the process water. This heated process water is used

throughout the plant as heating medium, thus recovering a major part of the energy



of latent heat is transferred to the process water.
This heated process water is used throughout the plant

wagoisaasi4ng nedi um thus recovering a nmgj or paPCTAR2008014573
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energyused in the cracking process. A constant |ow
tenperature is desired in the top of the QM. The

hi gh- nol ecul ar wei ght heavy tars that accunulate in
the QM greatly reduce heat tyansfer, and this affects
how well the QM works. Wthout efficient heat

t fugdiih Be cridhEhgPredehe 3 c 3RE R0 % MrSlerdille 15‘:&?95@1%31{1%?% of the :

traln at a higher tenperature. ce the tenper
t-is reached, the rates nust be reduced until,

uI ti matggd Mahlvr-‘hhﬂecﬁia?%l gﬁf ﬂehnnt‘?ﬁ%ét QeGP tﬁ% (#gf ]IV\%F%IP'

cl ean the ) process
s fedugiert Ganster.cnd s TRSH. howrw%l ﬂmaQ@VT workeafiitteut efficient heat

t I | oli ne roce S
b9 L O O O L S AT L ES e
hlgrterparguredimifisecaqokedo thy sites ronass bt\}qeﬂﬁceki Rntil) Gltiadtdly, @ge plant
to um where it is renove
qh%igéﬁﬁ%é%$m£8§ghﬁn%ﬁ %ﬁgg&ﬁ as pygas. The tars or

h e av y Aﬁeif the @Iehdﬂn@p@céé&, e WaterGatdR EbR 6 tthe QWESTN.ONHIO Water
are the hydrocarbons that are

h %%"\?F‘e‘? i?nhy M?’Bgmatr\‘r&tofevelﬁ/ﬁls ERBHNS, HTQSESS YAsE dresle quench
t hflaﬁr RAO&Es (ﬁ‘&lﬁﬁfyﬁ{yﬂﬂfdarb@fﬁd The piFeR¥is %Llé%‘ﬁh@ it the sl g{es

Lonlllne s) may plug because of l'ow flow rates a
tH’é hOR WY the Sigtny N@Ffellﬁ ig oy ph oIS $tepAmd$ carpraondy keewn asTiygas.

PTRCRSSr Hedve 'hy@i%garf)@rpéfg h&aﬂ}’@tﬁfé@te&\@gtﬁé bARGLLARE %?x eI'hese

retentlontlrre I N Q/\B t o achi eve separatlon
t He Wﬂwe@rbwwmwemm@am Ndt eVdeWﬁSBiD of equipped for

f th I
CHBS el 51 5 AP 18! 65 5 6

f efrlew élchrbfeaamUh@ héaw@obmmﬂc@ ecnqroatnloﬁ of ﬂlbljmléaﬂﬁ ar bon

that i am w reduce .t he operati.ng

L o e Rkl S MR R L ot ke bESeSl Sada e SGHton i in

athc QWSIatoachmvdf bepatdativrt foom efe Hybﬁc%ﬂaha@é&d 1651 fhe bottom of
low flow rat [ vi scosity, and

FT O s bk B8 o Silstmommter gt water

Fﬂtm;g)cr @VCS) drbethltb Bemr@éﬁ:ldéhétﬂﬂﬁ&e steht® pbRratl! E8arddBbon
3ﬁ%ﬂeventu Ilg?accunulates enough inventory to affect

cam vjlldedyiss thy operating effieiency of thel dewmstream
tunes. QAT and QABD are notoriously difficult to remove.

Cbnse%IentIy, there is an ongoi ng need for new nethods
and eavy tafs accumulate in the bottom of the QWSD, and from a combination of

low flow rates, high viscosity, and relatively high freeze points the bottom lines can
plug. Once the lines are plugged, the tar builds up, and eventually accumulates enough
inventory to affect downstream units.

The heavy tars that accumulate in the QWT and QWSD are notoriously
difficult to remove. Consequently, there is an ongoing need for new methods and
compositions to effectively remove these foulants in order to prevent system
interruptions for cleaning, protect downstream equipment, and increase the overall

efficiency of hydrocarbon refining processes.



10

15

20

25

30

wonraaisaag74slownst r eam equi pnent ,

conpositions to effectively renove these foulants in
order to prevent systeminterruptions for cleaning,

efficiency of hydrocarbon refining processes. SUMWARY
OF THE I NVENTION Thi s i nvention, however, is not
limted to use in the quench water recovery sytem
Because of its | ow vapor pregsure and hi gh sol vency,
the organic solvent of this invention is generally
usEimvA R P ORTIgE PUVERSRONf reduci ng the overhead

entrai nnent of heavier conponents in a distillation
operation. By introducing the organic solvent of this

I nvent %‘]n%re?ﬁflgn thB%e&e? Hs ﬁ(@t HoflRd 9 §ste'111 hf%tqh%hcv@itéi%bo%ry
into t ere It act to dissolve heavier

cotepo rRmetuse of dellowi \ﬁgonm@ssraﬁeumhlgb palvencrhe prganip golvent of
SRS beneliG SRR fho BRPYENr :Ofuch iR dvAMBAY btinment
may “al’so Icla cts on opérations beyond
tdfmsazle:rfcomp&leptsmmdgstﬂkﬁ@n op¢rst1chi gheintr@bllcmmbworgmuowévent

t.0. f t J.
S e gitS o pShE BB oR €ba of FIDIE AECEPhct o
f dgsoR% dBavies cotpenehts) 16d|iua:aig thTiduhmmo énti‘ali’r&dmhﬂle @ising ASpor.

re r n n t t
ST AT M

' Jﬂe&tlbﬁkeoe?b&ﬁ théyd obfts ﬁ ay BN retsgher schvaticy alldvs it tolfenction as
gianl c solvent of this iInvention ma%/ be usgd to cl.e

catleaning; agend remgwiag heayiss Forgronepfs gbthg pragess ey dpe Iﬁ%?éplta"eﬁ

S, P R RDONE! Sth@ﬂﬁlm"i‘ﬁ %}ﬂs @F’tﬁe &ﬁf@égﬁli’» @Jtﬁpreégbﬁn an ethylene plant.
accumul ation of tars and heavier y rocar bons on these
cHtisinyy be dssowplished by direst injrsticnoriqeach gtheelips inip Biesugion of

Sthi & r@és&h érgﬁarﬁﬁhﬁlo}‘gcahﬁ sofeit!of 't}ﬁgm'véhtioﬁ ?rtafy'b%'u@élitto clean
reac [nj ecti’én e organic solvent with t
fceaeﬂiyttccsuﬁmh Scdt althase of pymplysis E@lllb’dtrotréﬁw end Mt}tl@nes and
Scﬁ)p}/eg%]és. {)%x taﬁcul‘r"‘n ul[’a%cg gg ﬁgs?a&ﬁ ﬁgﬁie@g&b&a‘ﬁ{)lﬁx% gﬁ ?rfge%lf%atrtélyst beds
brestaéis aetcbnectfod thefproced-strea with alieyiatalyst wultmg m inefficient

Accordipgly, this |nvent|on sper,
B alstion S ety ROy i ot PP e R Ll
N ROACHRE mrﬁﬂﬁ%ﬁﬁa‘lﬂiyﬂﬂ)cﬂﬁbnspﬂm&bent [ Omfelr satsigtic surface to the
contacting the ul ants wi n.effective dispersin
PRI IS R T T e e
sol verdchameg s ﬂ%ﬁlbﬁ% OhARSESE didpailingdl@locabor folants in
process tenper ature. BRI EF DESCRI PTI (]\I O . THE DRAWgN[%eS

Filudtls in cprfacy Withihardeeatorpragissing einRInb SPRBHETRG fqnAstn.
ORGRRHI vs)f@taﬁ 'éfflec‘i’ﬁ@ IRPQYHhE b ihif oﬂ&ﬁeﬂ&%&nﬂ@% SfratbiiRkisclble

quench water drum separator 2, fin fan 3, and heat
organic solvent having a density greater than water at the process temperature.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of a representative quench water loop showing
the quench water tower 1, quench water drum separator 2, fin fan 3, and heat

exchangers 4a, 4b, 5a, 5b, 6a, 6b and 7.

and i ncrease thecowse@msi14573
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exchangers 4a, 4b, 5a, 5b, 6a, 6b and 7.FIG 2 is a
plot of fin fan 3 efficiency data (as percent design

wdalpoossi1gi4sre bot h before and after cleani ng w t RCOU§205/014573

solvents according to this invention. FIG 3 is a plot
of heat exchanger 6a and 6b efficiency data (as
percent design U vs tinme both before and after

cl eaning with organic solvenys according to this
invention. FIG 4 is a plot of heat exchanger 5a and

5b ef fH16i @ RCY IS En (53 PRIcRAA! dBE@k Percdd: dytsenl U)W tgd Both
bef ore and after cl eaning wth organic solvents

chetrp andrfter eleatingwith grgamE plventy ascomimngdo hisipyRniige- neat
exchargey 34%1 @Etdofﬁgat%ﬁéﬁaﬁg& 85 ¥ndlé @fﬁeﬁﬁcmw:@@ﬁeréee@ iGfn
U vs tinme bo before and after cleaning with organic
S0) wsdimiesbadle baferdiandyaftes clenning With ergepigsolveteaccgrding tg Uhs ot
of h%‘{; exchanger 7 efficiency data (as percent design
i me both before and after cleaning with organic
sol verRIE. ddcoploi affledtexchanger Sawadh$h efficieftyClatai(as peresmbdesign

) e Sl B A s PUER MG Splali Pl Lo R0 s

Guedagibnwat er separator drum 8. DETAI LED DESCRI PTI ON OF
THE | NVENTIL ON Def i ni ti

nonov alen? i HelPtheste gﬁsﬁgg?nl iﬁs?f?‘ﬁﬂw %’Fa B3 %Wéﬁ%gemgn

CORP Y EHRBEbR AN &R cRbAIhg Fith ofdanitBOR etaideoRHIRAD His
doubl e bonds by the renoval of a single hydrogen atom

Repyéieent at i ve al kenyl groups include ethenyl,
pfAlopefith- 6‘%Jafﬁl%fhealt eﬁa{a éér‘l%ff%'é V\zdbmﬂs paf&,enttdaﬁgxh Ukes

koxy" neans an al group where al ky
dehé bashl beferesind aftﬂecﬂﬂa@@g m@toma@wzﬁplzf@s&ty a@ﬁ%ﬂaﬂ&m.tm fuyggion.
met ho 1&5&%‘&{ t
" Al ky fﬁenzté%g‘éﬁs ?rrg%ova e?ﬁt Qp{rh?l}xvengpl?l\?eﬂg%ﬂr %Arﬁgamc solvent
sdsrdasogibed Tareib isarsedh fod clebrdngia slmlgh weietisehgrdion danb®n by
the renoval of a single hydrogen atom Representative
al kyl groups include ethyl, n- and zso-propyl, n-,
SPETAIIEWDESGRIPTHONYOE THEUNYENTdONadecyl , and t he
i ke."Al kyl ene" neans a dival ent group derived froma
strai ght or branched chain saturated hydrocarbon by

thefidigsm vafrerdls t wo hydrogen atons. Representative

“Alkenyl” means a monovalent group derived from a straight or branched chain

hydrocarbon containing 1 or more carbon-carbon double bonds by the removal of a
single hydrogen atom. Representative alkenyl groups include ethenyl, propenyl,
butenyl, 1-methyl-2-buten-1-yl and the like.

“Alkoxy” means an alkyl-O- group where alkyl is defined herein.
Representative alkoxy groups include methoxy, ethoxy, propoxy, butoxy, and the like.

"Alkyl" means a monovalent group derived from a straight or branched chain
saturated hydrocarbon by the removal of a single hydrogen atom. Representative alkyl
groups include ethyl, n- and iso-propyl, n-, sec-, iso- and tert-butyl, lauryl, octadecyl,
and the like.



al kyl ene groups include nethyl ene, ethyl ene,
propyl ene, isobutylene, and the like. "Aryl" neans

weoeubwstiigus ed and unsubstituted aronati c car bocpcCrius2005/014573
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radi cal s and substituted and unsubstituted aromatic

het erocyclic radi cals having about 5 to about 14 ring
atons. Representative aryl include phenyl naphthyl,
phenant hryl, anthracyl, pyridyl, furyl, pyrrolyl,

qui nolyl, thienyl, thiazolyl, pyrimdyl, indolyl, and
the I I‘mcyléﬁéemaﬁéla disal@ip kloap aéﬁvsedﬁuhsd stfa;ghedr bmﬁchecba’]ﬁm

nnre roups selected fr rox an
%&@ bon ky {hegpmoyal Oﬁ%zﬁé %WP*S %W?SSH e
%ﬂi&e\@?&fpﬁ h&l@%ﬂeﬂ@meﬁéﬂb&én@ rﬁo@ﬂ@edﬁéﬂlﬁﬁ%ehﬁ{d&hﬂlke

Representatlve aryl al kyl include benzy lghen IethI
phenyl Mpy}eanslsubﬁ@ﬁﬁi 411)d| up@ibgtjinted g]:palaltlﬁ sarppgyglic radicdls and

@%@5?5%8 Cl%ﬁ#u%tamm ReteRE IR EANHRARSHout 5 to about 14

orm a conponent of deEOSItS on

by abaras. Rapresematdmsion dnchiga pbwhnaphﬂ% phgranibedrantmacyl,
f oul | o & d

RSt Rt P ARG Bt ntBb0L, PR RRlchy dha the ke
D@ agyllid g’ptﬁ»ﬁalwmbﬂhutetswﬂb bacds mdre gloupssetected tfropety dhnegC-
ﬁ%ﬁ%ﬁ é g lgto the deposit. Hydrocarbon foul ants

% Fy8rsher se, hi gh- nol ecul ar wei ght

hyd L 0 C‘@B%@lkymm&fis arSarylnsiofldns! goﬁmwmempqn and slhjrlmmmrs
such as heavy oi tars, ne
SHroed hecoiny Heescip BB bR B bR peRut b Ripropy, 1-

hydh@ gggmgﬁgqg1ﬁgterlals having a density | ess than
wat er |nclud|ng pol ymers, light oil, oxidized

hy dr o¢EyBrosarbem&uieat” TREBHRYIERPATIOBTR 25 SRR, WhiForRa
V\iﬁ %nexﬁ bP&SRSitsl RTR ORI EprofBaRS eduliindn n’ﬂ%ﬁ@ﬁf&ﬁb&{

eani ng descri bed- hereinis perfornmed
"fonlonionai lwgnqsqmnrdfed imécihs denesia greawamed inghe Hydsecarhon
|
RO LB, O BB RSO SA  RpEL opges
amml’rqnﬂép@m tHﬁdroctadmnifmgaIHsmleé@qubh@fﬁmeﬂeghwmo ecular Welght

t
S BT AR A5
aSpﬁiﬂﬁahdsUﬁ&ﬁhu@l&hﬁﬁbﬁaﬁa@ém&arhoﬁsomke;mﬂ thn‘lﬂfe@ndrhjfchocarbon-

b er AR BB P B o | fBRaied

f B eatbli| therlkaxympdidionipkddacts Anf @Rrlkeent at i ve
substituted anisole_is nitroanisole.'

u
Cyanoa®EcPss (EEPERIuITR HGAS AN IGMBHRANER 267V HHY gﬁﬁ%‘f@mﬂg described
Wg%%rmed. :

“Processing fluid” means an aqueous liquid or non aqueous liquid or gas.
Processing fluids include hydrocarbon processing streams and fluids adapted to
accomplish the cleaning as described herein. Representative processing fluids include
water, condensed hydrocarbon, ethylene gas, and the like.

“Substituted anisole” means a compound of formula CsHsOCH3 wherein one or
more of the aromatic hydrogen atoms is replaced with one or more groups selected

from alkyl, alkoxy and nitro. A representative substituted anisole is nitroanisole.
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where R is selected fromalkyl, aryl and arylal kyl. A
representative substituted cyanoacetic acid is nethyl

woyersaagasat e. " Substituted mal ei ¢ aci d' neansPar/uS2005/014573

conmpound of formula R RCCH=CHCO2R' wherein R and R’
are independently selected fromH, alkyl, aryl and
arylalkyl, provided R and R' are not both H
Preferred substituted mal ei c7acids include Cl1-C3

mal ei ¢ acid al kyl esters. More preferred substituted

mal ei eSawstitSed dyehdib@ictiid® titys A Rh@atRl ofdb@iv/NCCH2CO2R’
mael eate, and the |jke. "Substituted phenol” a

ook i selpeteddram plkyisenl el ayieliog peleRigpeptaie subshitute

d5hhoaBlc 4Bl it heieDdyaHbieEgkn one or nore of the
arfomati ¢ hydrogen atons is replaced with a group

sel ect‘Substitutad malkig peid amrask y campoysdof rmmanr esent at i ve
il - : I 0
L RGP o AR o PR
pinylhad pyladicil.drovided R and B s oariptlofl. Poafertadzsuistig¢danslmic2
wher e [ k .
AR Seiag -l B AT Bhor Bl Aol o
dpdliderimbthylegbae dibtivil malcategandulie 18l ect ed from al kyl
al koxy,and nitro. Preferred sulisti.t ut I c.acids
ol uennged ot aer grag r kutpf G e B80S tarea
nfﬁﬁgzﬁilrvemeﬁgbﬁhegéilu bﬁéiorphc}irb afihe aﬂsgiaﬁﬁ hjz?mimdam@ﬁ i]gmphy%d
pht hal at e, di et hy t ate, and the like. Preferr
ERHbE R telectsd drom @@oﬁ%ﬁgﬂ wifor Repiesoniziive sibstiiied phenols
qhéﬂ%eﬁﬁﬁ?ﬁteﬁ%@ﬂﬂﬂﬂdﬁ@l, bdpbliiated BuVRMenOI) arid tBe BRH. L bl y
selected froma w de variety of solvents having a
densi {§ubsttadahtheliaprid Hagany? cppoapd aharaHa Ca%«i(gpzlwzt 0
ﬂi&lgzpeeﬁ‘eig %el&keﬁsﬁuﬂ Blicy10%ryT £ URRa1kN Gnd ?ﬁ(ig%&é{ ofthe hfdGratic

rocarbon foulants I h processing ds at t%e
piydegesatomsrjseptionally replageth with a grasp seledterbiiorn p kb ebpromd
; Cr i ¢ .
i R U G e S T 5
fMotie grefRregifsebstibdedplylzatic ecidoinviads dimethy] phdlslae; gty phtbalate,
phﬁgfli substituted phthalic acids, substituted
faP 8™ ci ds, substituted anisol es and substit uted
cyanoacetic acids. In a preferred aspect of this
inveni on,. the organic solvent is selected fromthe

e of dinmethyl maleate, diethyl

pht haloaific Qivakts ByitabRTohak aé @spedahid bcording to this invention are
suitably selected from a wide variety of solvents having a density greater than that of
water and the ability to disperse, dissolve, or reduce the viscosity of the hydrocarbon
foulants in processing fluids at the process temperature, such that entrained
hydrocarbon foulants and deposits comprising the hydrocarbon foulants are dispersed
and transported in the process fluid. Preferred organic solvents include substituted
phenols, substituted phthalic acids, substituted maleic acids, substituted anisoles and
substituted cyanoacetic acids.

In a preferred aspect of this invenion, the organic solvent is selected from the
group consisting of dimethyl maleate, diethyl phthalate, dimethyl phthalate, methyl

cyanoacetate and 2-nitroanisole.



10

15

20

25

30

cyanoacetate and 2-nitroanisole.In another preferred
aspect, the organic solvent is selected fromthe group

woanmsi1gsisng of di net hyl mal eate, diethyl phthakParasamd014573

di met hyl phthalate. In a nore preferred aspect, the
organi ¢ solvent is dinethyl phthalate. The organic

sol vents can be used to clean hydrocarbon processing
equi pnent and di sperse, dissdlve, or reduce the
viscosity of low to high nol ecular weight foulants in
f 1 ui dg9n bibtled prefateduscat, tHeargic spiverittis seldeed Sy tha igioupay
be used neat or as a solutign. in qther, solvents.
R AP S BT PR et PR B | on
can ban hekeptefefe@ante, thObsME SOMmIS daneth§Ightidfatat

anbi ent tenperature can be ne|/ted, and the hot, liguid

sol verlihe @Egmis solyemgcande yagd to Slsan Bydsprathop pEicessiiggauipment

f:ﬂiﬁ Id ?Ers %ﬁé&hvé laiaiedhée thEPBIoRSy bW Bgh idldetgr welght foulants
ar% ['did at anbi ent tenperature. hi

pn élrueis rlleepnmb‘@ﬁh thefeqyipment] dhesalveats mahe qﬁ%me@&@rra@ @rgolution
18 %&ﬁféoweitss ﬂcﬁ&f &gm{lé e Gl toctﬁﬁ%\%hh&gcaﬂfbe REAVY

ars, asphal ténes, polynuclear aromatic
Hy@mmcaﬂbumﬂhMandmbdk@an%nmhmmmh@WHpmebenwédLas%@@ﬁOt

t he d;%g ept Cafl Gw@&ﬁ&%ﬁ%ﬁ({] e SOl Cﬁéﬁ@%ou{la%t ﬁéﬂtﬁ é’remams

preféerred aspec e ref I'nery
mwa&ﬂﬁmﬂw ihgdracdanﬂ'ﬂma latrbient 1empa1aturdaer preferred

aspec th droca rocessi equi t i.s

ot Py S PRI ST Eh e i PREP AR LA plegeg from
tth@gﬁﬂﬂé@ﬁﬂﬁwmﬁﬁﬂﬁﬁ i) sphaltnpeYpolymicteanydmatic eat i ng
equl pnent. I n anot her preferred aspect, the

HV@ﬁS@@P%%ﬁ“b¥%%essrng equi pment is the conpressor. In
anot hey, afJueh prfi@rtd a§REC the htym@cﬁu&rp}s@%m@;msmﬁﬁw

equi pnent i s acetyl ene converter. 1n another preferre
agspwatent. t he hydr ocar bon processing equi pnent is the

ethyl gp Jtl’_‘rgr Eﬁ@&red L Ehet) e tﬁﬁfneﬂf é:c‘ltlﬁﬁfeﬁfjis ap&etreatdne

hydroca rocessi ng equi pment | ution steam
syst efdn pmqﬂm gqurgd@wp‘rpﬂa\g ﬂmydrocarbon processmg equipment is ethylene

plant equipment.

In another preferred aspect, the hydrocarbon processing equipment is
hydrotreating equipment.

In another preferred aspect, the hydrocarbon processing equipment is the
COMPIESSor.

In another preferred aspect, the hydrocarbon processing equipment is acetylene
convertor.’

In another preferred aspect, the hydrocarbon processing equipment is the

ethylene furnace.

In another preferred aspect, the hydrocarbon processing equipment is dilution

steam system processing equipment.

In another preferred aspect, the hydrocarbon processing equipment is the

quench water tower.
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wanaoishes74pr ef erred aspect,

In another preferred aspect, the hydrocarbon
processi ng equi pnent is the quench water tower.In
t he hydrocarbon proeesgisns/014573
equi pnent is the quench water separator. |In another
preferred aspect, the hydrocarbon processi ng equi pnent
is the bottomlines, storage tanks, vessels, punps,
and the |ike associated with9the quench water
separator drum The effective anmpbunt of organic

sol verh afétheripteferradidemdt, eHe 1y prkarbod proteseiap equismen istthe
nature of the foulant, the processing fluid, and the
PRGBSt eRG P hent that is bei ng cl eaned. For

exanplif andiRér psséf&?éal ct B mcarb&e%rs@éssﬁﬁ% bqiReag S the

ranges from about 1 m to abou percent,

phaéiPayliish.ptoates danks. vss » iPStang ﬂWeli“ﬁﬁﬁsoﬁ’éFeé é‘mh theausgch

oRadnenshepiuRg fluid in the system The organic
Tven? %s preferably diluted with an unsaturated

hy dr oclelsbictiye Iamemt of reghnig solviat erdiésinothel! efrappligatien depends
GHenaR-Dele MARNHERAIRNNE IR AREAHS A0 cquipmont that i
vizdirgy cleaneéd.can be |nJected neat. It can be used in a
batch or a c ous

oan bd G R e StrategiiRe oS A IR solhe aRh e Bhes i b 1o
@Mﬂl tore@aﬁﬁﬁe\mélghtﬁ:bnaitmemﬁqﬂy:]abm OffoiroI abblitady dight petoent dactd on
emul si Qn i gh- no] ecul ar

OB ety M B oE Fisiem | Thel o RPIVER S e F L it o

Cihfsﬁﬁfa&@ Ma,sirb&rkoweﬁ@suem mwﬁeﬁmoaﬂ&hawd@na@batwﬁeavy
wel | on tﬁ hi ghnol ecul ar me|86§ foul ant or, create a

baa@n@rﬁﬂogd@aatﬁ and gociniggied putgsthe BIY R with the rgfursipg ayenphyyyater. It

alahiBE in &@éml%atr 96 @9 Géelih 9 Bteh dNFcoRfiBRRk ﬁez?tﬂlal’{te rme o organic
greatl y I'ps in cleaning the tower and kee

heokvieyt can ﬂoe needaldng or i copbmaten With ether thgieal &Vﬁg H@Wﬁfas e.
S8 the tower and

wp}ﬁMﬂgﬁﬂa?Faﬁﬂf%ﬁ%ﬂ§%¥g§%§ope%ggfgﬁgﬁ}n the DSS. For

cIeanﬂhgh&hsnﬁaw&y“w&mtmQHWVaSHMIMEumnhmheﬂ@mBDTmne

t
SRR GBS0 PP eSS0 R BR B
andlealtauteight Soulant atroeste mdgaaiullsumsh deeywaepaibathpall ¢fovhich
clean enance

k h
Bekefteer Chistern SEPET 5 EERGGONEMEETL REBT I SreiegPe
rt@WEinildU{Béplﬁgathe Bdily tar matenal dispersed in the hydrocarbon phase. This

means the foulant is removed from the tower and will not affect downstream
operations in the DSS.

For cleaning the heavy tar removal line in the QWSD the organic solvent is
administered neat at a dosage of about 10 to about 1000 gallons for initial tar removal
and about 0.5 to about 50 gallons/day/separator to keep the unit clean (maintenance).
The preferred dosage is about 100 to about 400 gallons to initially remove the tar and
about 1 to about 5 gallons/day/separator to keep the unit clean. Cleaning is done ina
batch-wise or slug method. Maintaining cleanliness is done either in a batch-wise or
shug mefhod or continuously. In this application, the organic solvent of the invention

may be co-injected with other treatments, and can also be used while other treatments



about 1 to about 5 gall ons/day/separator to keep the
unit clean. Cleaning is done in a batch-wi se or slug

waorbisads748hi nt ai ni ng cl eanli ness i s done eit hePCTAS2005/014573
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bat ch-wi se or slug nmethod or continuously hi this
application, the organic solvent of the invention may
be co-injected with other treatnents, and can al so be
used while other treatnentsaggpe occurring in the quench
wat er separator. The injection nmust be into the bottom
Ofre b HASR BHR QLB RladREHa ! TRESHi &R BAL: WElidto Wl tBrcbioe
ITg ydrocarbon | ayer. e organic solvent is able
tthe yemph whier {epetonand qe soopiwiteibealight hydroparborplayer. The

relatively. lo i SCOS t h r

el 1Rich s AHle 4 REP B B or BRlso AT SRR AR
cdfobinua tisl qnefichmtadendott dperatingyesipeature, tirirebyaflewing Thegar
tar is renoyed, co]lected, and di sposed. .The tvypi ¢al

Up ek o tLag e s R EneIREE: The P wkhfng
of@Eatd, anddikposed. | east about 10 ppm The effective
dosage wi |l depend qn tge f oyl nh and Iocaiian. ..
O eani T4 tyRical pyeams sotiens dosary OF HighetTRRAr#HER Clcem opgragions is
t R TR B 10 ppAN THRRES:tvE ARagORIE depeilor 1Be Bfalit andibealion.
at anbient pressure. The cleaning is typically done

vilerning e donapri tetchslugdieatments ARl BF MPCEGHP GHLEIEIGR Bput >
NG Lbdidt 835 TN afbiddt §k%£sm%l G bféﬂliﬁ%‘%%@dllzgﬁﬁé/wﬂﬁthb!s ed
in conjunction wth the organic solvent. advant age
ofrganié lventaond wrin exguncioy Widhotherdragtpatss Qercleaping he

t hod i d . ' .
TERAThIRAR Bl BRSPS iRl () g
biavéngidn oed cuifére sélotieny @ tha theametbed Werks et higintdmpstatiess, 4 at

f to.the follow | '
rebempegurs B ikgS el PRARHEERe S plRaihosl o o
i nt ended féregdihglinky biesttscwidersbd bi referemeaan thedollovii@npl e

1 Laboratqry testing. ench er,..light hydrocarpon. .

a%&“@@&lvﬂﬁflyfg‘éﬁﬁﬁeé’ée%gi’ BTt SR 33%@?633 foimit

VWAL §dop6 bEiRisSARARI@L. or of a southern U S. ethylene

pl ant. Approximtely 5 grans of foulant are sneared

al ong the bottom of a two ounce gl ass bottle and
|rately 30 nL of quench water is added to the

jar. A control sanple is set up along with a test

skabptatory Risteg. nl. of di net hyl phthalate ("DWP') are

added Aty I
n@&%@%ﬁig@?&fghﬁ%@ﬁ fOR5R sBREILS £S cleBted BB tHe

shake ate qui ckl'y reduces the
quench water drum separator of a southern U.S. ethylene plant. Approximately 5

A

grams of foulant are smeared along the bottom of a two ounce glass bottle and
approximately 30 mL of quench water is added to the jar. A control sample is set up
along with a test sample. Five mL of dimethyl phthalate (“DMP”) are added to the test
bottle, and both botiles are gently shaken. The dimethyl phthalate quickly reduces the
viscosity of the foulant. The dimethyl phthalate also remains in the bottom of the

bottle as expected based on its density.



viscosity of the foulant. The di methyl phthalate also
remains in the bottomof the bottle as expected based

wonoistigsdensi ty. Exanple 2 On-site testing. TesPCIASA®S/014573
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described in Exanple 1 is also conducted at the

et hyl ene plant on fresh sanples. During this testing,

di met hyl phthal ate, when conbined in the custoner's

heavy aromatic distillate (HAD) solvent, did an

excel l entjob at dispersing tars, asphaltenes and coke

f iBxeapland keepi ng the foul ant suspended in the stream
Igfle 3 Ethylene plant on-line cleaning trial. The

t e leSi% sts of three phases. The first phase is

ci r cul FedtiAgades@bod indTkaRble 1% QM%ohHhcma%E € 8h ?fagb plant on fresh

sol vent (injected continuously at two L/ m nu
t BraRlen Humiag Budtadme.dimethylphih tﬁn\mhemmbmgd intthrecustomer’s heavy

etabeAaﬁ@@isﬁﬂa?eBﬁAﬁ} sGllV@rR Nyid Qﬁexgﬁﬁgﬁ%gt%ﬂ?&sﬁg thed) gs%&altenes and

exchangers

( Cige)fines amd kqmg:ﬂie ﬁvataefrsumeudndsewa stgaor. 2 (QADS), the

fin fan 3 and the heat exchangers 4, 5, 6 and 7.

Figures 2 - 5 show the heat transfer efficiencies of

tﬁ@mdmeﬁerent heat exchangers in the quench [ oop. The

ef ficienc S . nea ured as the percent of the

%%&bm: mggn?y% f %rgure 2 shows the Fin Fan heat

e XC h a n’glﬁj’tnhiasbksm'ﬁs df thteé plasedatke firdiphaddaddircalatihd £sohudiBs of B4

d to iso so.they are rarely, cleaned, As

< PR ol 5 s FOE Gy LAY s Bl Cnch
dvarBlobs aﬂdr’fB\K/&\b@ﬂ‘E |'é¥hyféf1é ?ﬁnttt(hﬁe% dueh@GbW QPR &%hangers
Figure 3 shows the data heat exchangers 6a and 6b.

THigs bshowa theguench H‘@@F towepb (RWAY the qyench V@&gﬂmhsemratphk
qUEWER), {RWRT fan 3 Qﬁ‘d tﬁ@ﬁéat LAY S 6 3he7.t Fl 4 995 show tlﬁ]heat

downwar d, especi al pbef'ore the DMP 'njection.
f frangfer @fé@lﬁnwuoﬁthed bﬁat @changers ke quepecioop iltethidt]

t L@BeR: qlsqﬁ/g%@&&ia ftpy%eréejﬁ?oﬁﬁec&% @oc'ogliﬁc:g ends sharply

upward.” The I ency so trending upward
af t er Kigree DiWsItlediin theaﬁlxglwngs bdnkad v51us Baiay THedablogr fin

h 4a a .5b
50 ROy AR R PR 1
tﬂmwmnmﬂmahabymhhmnﬂaSEWKMQn&kwmﬁuﬁinwﬁu@aﬁQMﬁ@hmto
cl eani 0 en ui c and
1 o (RS s o et g OB o e xchangers
| freckttle Alidld seffon o€ the [atieroR ﬁ)@/ef. NEhe BMR ekéhahgthd @8hding
downward, especially 6b, before the DMP injection. The first data point on 6b after the

DMP injection still trends downward, but the second point trends sharply upward. The
6a efficiency is also trending upward after the DMP injection.

Figures 4 and 5 show the top heat exchanger banks, 4a and 4b and 5a and 5b,
respectively. Both banks are cleaned at about day 15 to immediately increase the U
values. Subsequent to cleaning, the U-coefficients quickly decrease and, like the fin fans,
the U coefficients show an immediate improvement once the DMP is injected.

Figure 6 shows the heat exchanger 7 U value data. The exchanger U value is
initially constant and then increases during the DMP injection. After the injection the U

value trends sharply downward. Around day 85, the exchanger is cleaned, the U value
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Figure 6 shows the heat exchanger 7 U value data. The
exchangerU value is initially constant and then

wonersaas®s during the DVP injection. After thePCT/US2005/014573

injection the U value trends sharply downward. Around
day 85, the exchanger is cleaned, the U val uereturns,

but qui ckly degrades. Another indication of the

ef fecti veness of Hie cleaning@ nmethod of this invention
is the pressure differential across the quench water

t 1estvxts, bult Guititle dégequles edidtlon indichBonufdesitaivends$ ef thatleaning
before the trial .started is.15 .pounds. After ays,
cTgiher gt entan ISdfl%%gssws SRR 4SS epe yategdVéi: m e
WBg Keé:ti&ﬂ qlﬁ @Ed@&ﬁ&dilﬁ”leﬁhﬁaﬂ BéfBRthetiall s&nd!)d i %? 5 pounti2.. ?ﬁeg 4fdays, the
pounds, The overall tower pressure differential . ore

t Hderentiahgirogs ta ¢ pepmds angl afterng s hegREFeuE f@{;feaﬁﬂ Yo 1

| 12,6 Soud@MTt Bveksll SwRiQitedse diflRnid BeRRhERBI RLRA isP1FPounds
reports that the overhead tenperature of the quench

t andeaftertong whdkdhis dewn éxkd.9 mouadsy | The progyss siginegr 2o teppsts that the
j | e descri bes

(ERER LR SRR Ahaen Bk ha bR et er

separator drum (QADS). The QADS is shown schematically

i%r:' g., 6. There is an inventory of tar along the

bsttom of the drum 8. As used herein, tar refers to

t Oleartigpofyhefquenchwatensdphrator tiug. syst em and i ncl udes any

tars, ,asphal tenes _.or co fines. This | r of .tar, is
getti ﬁ'@ﬂ%"ﬂme a‘ﬁ‘fﬂbﬁs erool% ?Seatlha?]ﬂgfﬁl%ﬁtefg ’éﬁ? QPR Ry
g}%ﬁarﬁtbﬁdrbrh NEWISE)! m’gé me{] Bees® @Mﬁcf‘lyriﬁ Piges. Wb&%ﬁ) a1|1
nce it is returned to_these units, e tar u
DRy orions bangcemontoe drim & Abed b rierte te Beavy
tfoliBst withid B §R@n0hd HRIGAY R tdrd) @sphallenbd Vi @Blteings.| This Bger of
bottom | ayer of the separator drumis shown in Figure
glar ¥l Wisbagk gt thergiurg lisgd 9 the QL apgl theppg 10 & the process
| Batb ighit AU il Zori1 Rhotudfs and
s@%gﬁhgﬁg%ﬁgwg ?n gﬂ%qﬁg méc?q? ?%Erﬁ lf’?lllir%)’t heee_ﬁrfﬁvgot (t) 0 med r as‘vximl 3
wieduce thetunif’ lopertsionpldifeitimesd 4 wethpofgpmpvingthe fay gwenteryin the

ggqngr&g!@r 5&&% {gs#gtg{ éralﬁ iC@Bkh U35 g.t ithe BRR 1S Qb M o duil

ed w ar mater e tar-saturate
stahkyHintThs edltdnes injectddhintolvnt ofhe ofttomivzaveyidiih thotsenapts drum
tank 11 ere it is.mxed wth t.he.

b b D6 R L08R e
wasler1. tihatredissulatiangohtinuss it ths setidnt Stsanmtpd withrike thismaterial.

t d tg th . b de in.t .
Bt risd sol i Satheeath e B S e AR e o] SYhereta
Ohixkd Rith hé Bdrb@RLOARGINEt BeTischBwiei the 1t ddwptbdudepantfinety. Any

[OmANE Soncenl. and Geope. 2l LISATRIGHR 2 def rned

Changes can be made in the composition, operation, and arrangement of the

-

method of the invention described herein without departing from the concept and

scope of the invention as defined in the claims.
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1. A nmethod of dispersing, dissolving, or reducing the
viscosity of hydrocarbon foulants in fluids in contact

Wi2003/1hgds ocar bon processi ng equi pnent conpri SPAE/US2005/014573

contacting the foulants with an effective di spersing,
di ssol ving or reduci ng amount of a hal ogen-free,

wat er -i mm sci bl e organi ¢ sol vent having a density
greater than water at the prgcess tenperature. 2. The
met hod of claim 1 wherein the organic solvent is

sel ected fromthe group consigsippg of phenols,

pht hal i c acids, nmaleic acids, anisoles, cyanoacetic

aci ds and conbi nations thereof. 3. The nethod of claim

1 wher,ei n t,he or i.c _sol vent.i el . romith

or oun Teons Aonr P Siheisr Sonife, SFRERYEIN [RM:H) 6t
hidhzhdbe foutkinseh fyids frhddnabawigh hydeddagbon pyceessmget@ipment
2-ni troani sol e g?% %onbi tio s.th&reot. é. The netgod
FOTPFISing Cqniggting dedoylpnts Fiy & piEcclyt RAEs e ISt ups grfeducing
fanint ¥ HAGRER 68 Wakes ik Bld Srgdaidl@nthavitipth dehdiiyl greater
esters and Cl1-C3 phthalic acid al kyl esters,

bV et 3t ereasesteyperatiite. The net hod of clai m 4 wherein

the ongani ¢pspkieMbs dSmSEWEGER thd Jroifid J06/eH1 19 Wlected from the
consi sting of dinethyl naleate, dlethylﬂggthalatet

clirpnent dopististaro ahenols, plithplic opigs erlqioprds; Fesodess cyagoacqtireacids

: |ofdop Wherein the organic solvent is
g?ﬁ%?ﬂ?@L% Fﬁg Ate. 7. The method of claim1 wherein

t he hydr oc Zhbwathbd of dritm § wheeh detwehnia wiventie sgectaddrom the

consi sti.ng of. .heav i . ) I
PO Srathe A o, S8 T ARRRE hRREE phingfaty ety
nhivadetat, Bhigbmisblednd cembinbtiens Ihetoficar bon foul ant i s
selected fromthe up copsi.st.i ng of I r | i ght
ol dwidid Eamﬁ@'a? St Bl Whetri e sgg’gﬁgeﬁﬁ%%"ﬁdi i the
SesonSisting. of T, MRl diostidilkylleatbradd Ghey phthalicheid alkyl esters,
hydr ocar bon processi ng equi pment is refinery
éﬁﬁﬁﬂﬁﬁﬂﬁﬁtqﬁﬁf'The method of claim9 wherein the
refinery equéRBmOBY of daifh 4 wherein the organic solvent is selected from the

group consisting of dimethyl maleate, diethyl phthalate, dimethyl phthalate and

combinations thereof.

6. The method of claim 5 wherein the organic solvent is dimethyl
phthalate.
7. The method of claim 1 wherein the hydrocarbon foulant is selected

from the group consisting of heavy oil, tars, asphaltenes, polynuclear aromatic
hydrocarbons, and coke.

8 The method of claim 1 wherein the hydrocarbon foulant is selected
from the group consisting of polymers, light oil, oxidized hydrocarbon, and thermal
decomposition products.

9. The method of claim 1 wherein the hydrocarbon processing equipment
is refinery equipment.

10.  The method of claim 9 wherein the refinery equipment is a

hydrotreator.
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hydrotreator.11. The nethod of claim 1l wherein the
hydr ocar bon processi ng equi pnent is ethyl ene pl ant

wequispirens. 12. The nmethod of claim 11l wherei nPCIAIS2005/014573

hydr ocar bon processi ng equi pnment i s hydrotreating

equi prent. 13. The nethod of claim 11 wherein the

hydr ocar bon processi ng equi pnent is the conpressor.

14. The method of claim 11 viderein the hydrocarbon
processi ng equi pnent is acetyl ene converter. 15. The
met hod 10f chameihdd ofdigiie] Whérbia thy/ldideaibbn propessing equipgent
equi pnment. i s the ethylene furnace. 16. The net hod of

df gihieneplagtepwipierthe” hydr ocar bon processi ng equi pnent

i's diljgti onmshRMEH SYShRM IPKREES M1y dR[MbENBdE sssibg equifient
met hod of claim16 wherein the hydrocarbon processing
debydasepting equpieenuench water tower. 18. The net hod of

cl ai my36 \Aﬁﬁﬁﬁlieﬁlxoﬁ BEcIRYAT 106R5ER ey RERSBOABroE&kin D BRASment

is the quench water separator. 19. "The nmethod of claim
1id thetvempiessor.ne hydr ocar bon processi ng equi pnent is the

0oL L8 p5hl RS 953 SR AR
is acetylene convertor.

15.  The method of claim 11 wherein the hydrocarbon processing equipment
is the ethylene furnace.

16.  The method of claim 11 wherein the hydrocarbon processing equipment
is dilution steam sysiem processing equipment.

17.  The method of claim 16 wherein the hydrocarbon processing equipment
is the quench water tower.

18.  The method of claim 16 wherein the hydrocarbon processing equipment
is the quench water separator.

19.  The method of claim 11 wherein the hydrocarbon processing equipment
is the bottom lines, storage tanks, vessels, pumps, and the like associated with the

quench water separator drum.



