A DI SPERSANT OF SALI NE DEPOCSI TS | N HYDROCARBON PROCESS PLANTS DESCRI PTI ON
Technical Field of the Invention The present invention relates to the use
of a di spgovewpsagent or of a conposition conprising saipdTdiPa@snsissg agent,
to prevent the formation of or to renove already forned deposits of

ammoni um sal t in hydrocarbon process pI_ar]ts_, such as petrochem cal or
refinery plants . Background art In hydrocarbon process plants, the
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Background art

In hydrocarbon process plants, the formation of
saline deposits in apparatuses cause severe problems for
the safety of the operations of the wvarious process

15 units.

Said ammonium salt deposits are formed particularly
in atmospheric distillation (topping) plants and in fluid
bed catalytic cracking (FCC) plants, where the head
vapours of the process wunits are often loaded with

20 ammonia and hydrogen chloride.

Other plants that can present problems linked with
the formation of ammonium and amine chlorides are the
following:

SWS (Sour Water Stripper)

25 Gasoline desulphuration (Unifining)

HDS - Hydrogen Desulphuration System

The most commonly formed salt is ammonium chloride.
Deposits of solid ammonium chloride may form and collect
on metallic surfaces and hinder the flow of gas, liquids

30 and heat. Moreover, said deposits are highly hazardous
for the development of corrosion mechanisms, known in
fact as “under deposit”.

Ammonium chloride deposits can occur on distillation
plates, in transport 1lines, on the surfaces of heat

35 exchangers, on filters.
The deposit precipitates when the product of the

partial molar pressures of the ammonia and of the



exchangers, on filters. The deposit precipitates when the product of the
partial nolar pressures of the ammonia and of thehydrogen chloride exceeds
t he st abiwotyosaspebant (Kd) of the amoni um chl ori de at peydipeenstsssper at ur e.
In theory, changing the operating paraneters could enable to prevent the
amoni um chl ori de from depositing, by rm)fz ng themfromslightly above the
equi libriumcurve of the dissociation - Tenperature constant to slightly
bel ow t he cuhwelrobeins cdoidd dze @bcteaédfedtliw Ebakilhgyt kenatenenmeaid) ored

product of tQ rn&rh) l; B 2558 eh)é ;es Gld ttegl%ggf%r%ao%tratlon of one or

t he ot her or amoni a an en chlori wever, in reality
changi ng t he operétﬂl e eV tpbﬁégiégnéé]tel YORE HRiyENG nPaasmpters msrulche

renmoval of a@ﬁ%@l@3@tpﬁ@\ﬂé}%t@he@Mgﬁ§uﬁaﬁﬁlg%ﬁaeprﬂ%§?§%p@}!fﬂlﬂqﬂke_ use
of ami nes that are stronger bases than ammonpi a, such as rret hqupr Ey am ne

and nonokt hakdl SRS IGEGT £ oFel | FHEP TS 8BotRdERen G 1

condi tions. KHaweyies, disisdcsaltisnare msmpbh:ythn:ghlqonetsﬂamtancuﬂgmag; not
yet been defi n| t| veC[ L der]rfgfrést rated that such am nes can overcone the
probl em of the o of " t'h& "cor r osi on phenonena descri bed above. In fact,
in some cases theTddlsts ofowslbie ahenes aided niedst edely of émn’ennagcan the

themsel ves be, o, apnee dlocpolhicsen Sothd demosibs, & gﬁqg%t nust

be renoved just |1 ke amoniu I de. US Pate 3, escri bes the

use of Hhi ned SSHRIANITHG GRPFER HHTIPT Odctond OF (e e%hﬁﬁ I ni ng

ammoni a and @ﬂm@ﬂl&e sld Wdrsgdow aﬁlétﬂﬂepo' Abwandior anhi %aafﬁﬂyﬂ ty
for water. an ne salt that is jnsolu drocarbons _exits the unit

in the |iqui (‘F he‘?p%?tﬁ“ﬂﬁ oc‘é%%gerhﬁ? . TExaRfP&d Yof eSS
am nes are dllmﬁtemslleﬂhaanol am ne,

For the removal of ammonia salt deposits, methods
15 have been proposed which make use of amines that are
stronger bases than ammonia, such as methoxypropylamine
and monoethanolamine which form liquid salts under normal
operating conditions. However, said salts are usually
highly wviscous and it has not vyet been definitively
20 demonstrated that such amines can overcome the problem of
the onset of the corrosion phenomena described above. In
fact, in some cases the salts of some amines used instead
of ammonia can themselves be a source of solid or semi-
solid deposits, and hence they must be removed just like

25 ammonium chloride.

US Patent 4,793,865 describes the use of amines
containing oxygen which react with the ammonium salt
forming ammonia and an amine salt with a low melting
point and/or a high affinity for water. The amine salt

30 that i1s insoluble in hydrocarbons exits the unit in the

liquid state, together with process liquids. Examples of

these amines are dimethylethanolamine,

monomethylethanolamine, methoxypropylamine,

monoethanolamine, monoethylethanolamine,
35 diethylethanolamine, propanolamine, and the like.

US Patent 5,387,733 describes the wuse of a non

filming polyamine for the prevention and removal of



nononet hyl et hanol am ne , net hoxypropyl am ne , nonoet hanol am ne,

nonoet hyl et hanol am ne, di et hyl et hanol am ne, propanol am ne, and the |ike. US
Pat ent 5,882%0063326tescri bes the use of a non film ng pol yamipreocsosssshe
prevention and renoval ofammoni um chloride deposits, indicating

di met hyl am nopropyl am ne, diethy lentrianjne, ethylendianne and tris-
(2-am noethyl) am ne as polyam nes . Dispersants can act in various ways,
from neut r al iesimogricimar ges oncihersde f ace of depessobi d ammonilvlictdtdmgle, to

dest royi ng H&E_‘Lm%rtﬁ}l%lmi%tprx' v tothe chemcal displacs t of -2 a from
the crystal matrix.~ Prior-ar &I spersants are efficient to prevent a’saline
deposit fromsfténtiongliaTiecef or eanflhey afel ®f {2 ciehroptlayklaniee agentas .
However, theéoqry%nﬁqltese_qual ly efficient to renove the saline deposit, if it
has forned. Disclosure of the Invention The, problem constituting the basis
for the bresent i WERETSA her ERBr e, 2F§ tol%r oW He A% spE¥Eimg gricfuct

whi ch, in addicutonitic icensihardidsn@nanhef fseetfave prevenrt isdd iapemmoagainnst

the formation.qf saline deposits, .i.s al an effective ent ahle tq renove
sal i ne deposicthgoéfllr&éeédy Yor r%s?cftlfr?yﬁf@r ozcglrebor?r rsgct?elss mp%gfﬁtxs . bE'ﬂ1erte ore,

an obj ect of chiesijmeds ekits pilavemteindn oefr enNeinkyl frm 3-hdi aviysdprlopearte ix .
compounds wi th t he formul g ( 1; Ba QL3N ); aber e R pepesents a
straight C through C's alkyl chain, afor use as dispersing agents to sol ve
the proHl em SR lgeveniehgsthe ffaofati BATBINGal i AEFEFSEitrs ofa¥MDOMLEM
salts and rerpHiRd el @3l n@riRRd asRlnitke deposits, in hydrocarbon process
plants. However, they are not equally efficient to remove
the saline deposit, if it has formed.

Disclosure of the Invention

15 The problem constituting the basis for the present
invention, therefore, is to provide a dispersing product
which, in addition to constituting an effective
preventive agent against the formation of saline
deposits, 1s also an effective agent able to remove

20 saline deposits already formed in hydrocarbon process
plants.

Therefore, an object of the present invention are N-

alkyl-1,3-diaminopropane compounds with the formula (1)

R-NH- (CH,) 3—-NH, (1)
25 where R represents a straight Cg through Ci;g alkyl
chain,

for use as dispersing agents to solve the problem of
preventing the formation of saline deposits of ammonium
salts and removing already formed saline deposits, in

30 hydrocarbon process plants.

Use of the aforementioned compounds as dispersing
agents to prevent the formation of, or to remove already
formed deposits of ammonium salt in a hydrocarbon process
plant is an object of the present invention.

35 A further object of the present invention is a
method for preventing the formation of or to remove

already formed deposits of ammonium salt in a hydrocarbon



Use of the aforenentioned conpounds as di spersing agents to prevent the
formation of, or to renove already forned deposits of ammoniumsalt in a
hydr ocar bwo 2pseozese pl ant is an object of the present i peempre@ss4sé urt her
object of the present invention is a nethod for preventing the formation of
or to renove already formed deposits of gmmoniumsalt in a

hydr ocar bonprocess plant, conprising the step of introducing in the process
of said pl anrracgsantaltantof dérabkidirdg 3ehei ahepopfopaneodparinigednardhe
N-coco-1, 3-dj.am.nQepropane ffigient to p r nove _sai.gd _depgsi ts.
The corrpound?%?r?%%e u@gd %?Jg&ri\e grclalgﬁ aagon%]g%ﬁ?{t% t%gt_ \égr?;l?%l@eg’t em

t oget her wi t Hisgiin@preredsd) ubamts corl agdnr | ersoanurdh 3asliasi ngayr apfanson
limting exanRlmes cifdnltmideg éﬁ*’ev%%ltt oA i@y Ol adicS PRI NG sCOr I 0Si on
inhibitors for iron chloride, and in hydrocarbon process plants such as, by
way of ron |imtifgCetafReR dsaft mfs pheed c@ h§u? oBar B8N 3diSHIHAST G
plant, a fl uitthahed cetralsyls & hesmadddged hcrCwWi gl anii,t adp 130 Wo awBiterarsds iqaper
(SW8) pl ant, Ca&alsqflsi ne _de ulghurikp QJaant o(EUni fIi]nif spq,0F ax%drlo en
desul phurat i 57 systerh (ﬁbgf‘ Par t7%ul aryly pre?%rre iIs-1he NE0do-T 3-

di am nopr oparfé logmgound.r Thinsutorgdwidg al $o° knalarspeoraierxi aldor nestifort he
name Duomeen sGinipy A0 L FAL AN Mlor1ds, KBAUN1HOR ABUAGIRGe R MSRAAS &
synthesis internediate by nmeans of oxyethylation, to obtain emilsifiers,
surfact bht s & apdisynEBshamsi t BYs ¥R¥o Khowe! adiBHERNTasCRRERI?Dsi G

i nhi bitor . BEhindspMPaWthydesca 56h baiysed1aktepe @iant,combirmat HombeRr in
conposition with _additi ona%/ agent tive in process operations, .as filmng
corrosi on i nffiEddEC neber Lt igi ngF rrBsPBhR‘ i rfhi 5PEST SR BT S p & amPE S or
iron sul phi dgsaisdy tgeant kea Braisefl iDescdepiligimuoing helBbnaw (sl fining),

or a hydrogen desulphuration system (HDS).

15 Particularly preferred is the N-coco-1, 3-
diaminopropane compound.
This compound, also known commercially with the name
Duomeen C (by Akzo Surfactants), is known for having been
used as a synthesis intermediate by means of
20 oxyethylation, to obtain emulsifiers, surfactants or
polymers and it is also known, as such, as a corrosion
inhibitor.
This compound, too, <can be used alone or in
combination or in composition with additional agents
25 active 1in process operations, as filming corrosion
inhibitors, neutralising corrosion inhibitors,
dispersants for iron sulphide and the like.

Brief Description of the Drawings

The invention shall now be described in detail with
30 reference to the accompanying drawings, in which:

Figure 1 is a diagram showing the concentration-
conductivity calibration straight line for the
determination of the efficiency of the dispersant;

Figure 2 shows curves determined in successive times

35 in a transmittance test along a test tube with 100 mg of
ammonium chloride in 20 cc of gasoline without

dispersant;



The invention shall now be described in detail with reference to the
acconpanyi ng drawi ngs, in which: Figure 1 is a diagram show ng the

concent r avoaoueause2et i vity calibration straight |ine forpcheEpd@sessssanati on
of the efficiency of the dispersant; Figure 2 shows curves determned in
successive times in a transmttance test ;along a test tube with 100 ng of
ammoni um chloride in 20 cc of gasoline wthout dispersant; Figure 3 shows

t he test conduct ediigutde 190 shgpwef @mrotiesm ctdreiucded nw20hccl W@ gasafi ne
and with 10 f. i .SaNnt. W raul ): . Ei_gyr. t est
conducted w %ﬁmfgﬁuﬁlggg?%gﬁ%nilﬁm%ﬂl%c?ioﬁ gladns(oilomgc éo g‘fgs% isl%\e%r%%\%mth 50
ppm of a di sgerd@pensant fothulfernmia @Anid Figure 5 shows the test
conducted with 10GiggQf £t kyberdi @ necchl a¥dfe:dte20ysenof1 @aspyi e and
with SOOﬁpm of a di spersant, with forrrulggft(l) . .Detail ed Description of the
| nvent i LalFgrargmyt Feeor 198 drat’dr v &t Al ol Vi ol &P esedct | y

t o measure t ke dfsfpeaisamay wdfcht e rdiudper(@ant aefd t he i nvention, quantifying
al so the quantity _of salt_dispersed in_the exam ned fl Ui fol | owi ng
fluids were used iF(r)%gtut]fée t5es s:%%5;”1'3) J%l? ol %e/cno- n(;ieup(fecaenée Y’hgﬁ E}ﬁ)l trf/lgs&\%vents)
b ) head gasaitivd-enoipimigiec chllc@@deliight2Cyct eoli gseblOnk) ahdomikEGC Y& | ui d

bed catal yti ¢, gf agKing); Plant.+The theH-sare Ggnducted placing 20 ml of
fluid to be gjfam' ne e}nlg@e M r‘l)fﬂi i nely i

100 subdi vi ded anmonium chloride in a
50 m1l 19 ask withDg $IgLg : 9 fiectiNYENGfOhe fluid is to
di ssol ve the amonidpwe eblkeidyerkn ttde sol ution or dispersion fluid. Once

t he ammoni um chl orl%e i Ss_dispersed, the quig s .
Laboratory tests were conduct in order exactly to

measure the efficiency of +the dispersant of the
invention, quantifying also the quantity of salt
15 dispersed in the examined fluid.

The following fluids were used in the test:

a) a toluene/n-heptane (RPE purity solvents)

b) head gasoline-topping

c) LCO (Light Cycle diesel 0il) from FCC (fluid

20 bed catalytic cracking) plant.

The tests were conducted placing 20 ml of fluid to
be examined and 100 mg of finely subdivided ammonium
chloride in a 50 ml flask with ground glass neck. The
function of the fluid is to dissolve the ammonium chloride

25 in the solution or dispersion fluid.

Once the ammonium chloride is dispersed, the fluid is
allowed to rest for a defined time and subsequently a fixed
quantity is drawn (being careful not to move the salt
deposited on the bottom); the ammonium chloride dispersed

30 in the fluid is extracted with a known quantity of
distilled water. On this aqueous solution is performed the
measurement of conductivity, which is proportional to the
quantity of ammonium chloride dispersed in the initial
fluid.

35 A calibration straight 1ine was constructed, as
shown in Figure 1, preparing four aqueous solutions of

NH4C1 having a known concentration, respectively of



allowed to rest for a defined tinme and subsequently a fixed quantity is
drawn (being careful not to nove the salt deposited on the botton) ; the
amoni umwbl2006/@de62di spersed in the fluid is extracted wpCh/ER200300M356Uant ity
of distilled water. On this aqueous solution is perforned the measurenent
of conductivity, which is proportional tq the quantity of ammonium chloride
dispersed in the initial fluid. A calibration straight |ine was

construct ed, 0a® 0HAdN 0.9 ORISHUr & .D0,1 pmepdr.iodg M.our aqueous sol utions of

NHAC having a kn C ion, _r.es ' 0,0 0 . M O
. 001 and 0 . O1 %P@Th(ggga |%€%(%r?oﬁa\?as@%g%ddyu%&edggy pp]laacgi%??[g\;l %ﬁ V\V/vaatoc(eégs(i n
the fluid) sdi@ khben fdodcnt panfornBIn NR@CLeatdaveasdr iy NHeCl and

conducti vi ty yfs e ngpl uthen. J&%@@M@ﬁ@n tF of thhe s&b Ui ohs. Washe
nmeasured in nS and shown on_the chart of Figure 1 , based on Table 1 bel ow
Tabl e 1 Tonc&EMRGTHV Yo oRbucti®i SPledriresat VoR sAiHES 103 S and o6 7
74 . 1 53 . 4hbAh 234 theb ch3dbd lof tFhenexeqyt ibascel onhgaldst 1 thdow.
concentration reaq, o t Iie calibration straight line is determined fromthe
measur enent of co ity. Fromthe concentration, the quantity of salt
renmoved i s det er mCoedenttriath one pr esawtus td viltys goemedia tdfont he ef fi ci ency of

the dispersant, i.e. its ability to free t%%ammni !jg_gtchl oride in the fluid
bei ng exam ned. Both conductivity and con ' erefore represent an
obj ecti & neasurenment of the efficiency of2the dispekbsaht. The higher the
concentration, the nore efficient the dispggsant, berause a high
concentrati on neans a greater quantity 534 141
534.5 1353
In the execution of the test, the concentration read
15 on the calibration straight line is determined from the
measurement of conductivity. From the concentration, the
quantity of salt removed is determined, which represents
a measurement of the efficiency of the dispersant, i.e.
its ability to free the ammonium chloride in the fluid
20 being examined. Both conductivity and concentration
therefore represent an objective measurement of the
efficiency of the dispersant. The higher the
concentration, the more efficient the dispersant,
because a high concentration means a greater quantity
25 of dispersed (removed) salt.

The efficiency of the dispersant of the present
invention was compared, based on the above described test,
with other dispersant known for their effectiveness. 1In
particular, Imidazolin 1 and Imidazolin 2 were selected

30 among said known dispersants, as well as a known dispersant
by Ondeo - Nalco, hereinafter called “competitor”.

Therefore, the active ingredients used in the tests
are:

Duomeen C (N-coco-1,3-diaminopropane) of the

35 present invention;

Imidazolin 1;

Imidazolin 2;



of dispersed (renoved) salt. The efficiency of the dispersant of the
present invention was conpared, based on the above described test, with

ot her di swersents2denown for their effectiveness. |n partipculEeeosiomsd@zol in 1
and I mdazolin 2 were sel ected anong said known di spersants, as well as a
known di spersant by Ondeo - Nalco, hereinafter called "conpetitor”.
Therefore, the active ingredients used in the tests are : Duoneen C
(N-coco-1, 3-di anCoopredpare) mfodinet present invention; Imdazolin 1 ;

| m dazolin 2 ;Co i t. . The. .di Si odyct S IS

i ntroduced into {rﬁ@tef }dglgﬁggg%epﬁcgggr itgjgg;edgs%g'écgﬁ #ea\%ﬁg?(g&?és&rier?%ux
heat ed wit h \BhgoEdusdagt ttdig areperibed #osages. An indicator paper is

plated at the toptefe t hgnbafd i gesant rLe1det echedRydPr efeRee 0figeireuar
basi c vgﬁour S. _Subs_equentlé, cool i ng to anbient tenperature is effected

whil e cohtin@HdFaotagi thPe. FRE t BABUFSA xt dtes e €7 hRST ePPEE t 0 & t est
tube wi th steapetedndtarehal ltyedotfo test fofr tigétenenttdi RS @St shown in

t he tabl es proveisdeeIg gelo . Afti r tohre rest. er{/_gd,o %:Os m | are draél}/\]/r%lfromthe
hi gh part of Bhe ST uti 8n t aki g care not to Nix the 'NH&E %Ieé%%sm. yThey
are beaten wicadeolingn | tof wmabéentn 10Onwpersepaeat drs f anedcteds whlidst r at ed

above, the nmeasi&ieNhqof ot ng'ct%ncdé’.‘:ti vity of the aqueous phase allows to
det ermine the concentration ammoni um chloride . A's shown in the tables

that foldow it idhdenbHstrist eBittatr Yhe Adispéreaitt xredi t'0i fpr &Sty
performance asiid s #Wosage stpRasesanbut dryonsh aogelt aity  rest  for

different times as shown in the tables provided below.

After the rest period, 10 ml are drawn from the
high part of the solution taking care not to mix the

15 NH4C1l deposit. They are beaten with 12 ml of water in
100 ml separator funnel. As 1llustrated above, the
measurement of the conductivity of the aqueous phase
allows to determine the concentration of ammonium
chloride.

20 As shown in the tables that follow, it is
demonstrated that the dispersant exhibits dimproving
performance as its dosage increases, but beyond a certain
limit an increase in dispersant causes a decrease in
additive concentration, which shows that it has an

25 optimal efficiency at relatively low concentrations.

The dispersant according to the present invention
exhibits better efficiency than the aforementioned known
dispersant, as shown by the parallel tests illustrated in
the Tables 1-3 that follow, where the concentration wvalues

30 represent an objective measure to compare dispersion ability
and efficiency is measured by the numeric ratio between the
ppm  of additive of the invention (Duomeen C) and the
ammonium chloride concentration expressed in ppm.

Example 1. Comparison test, 1in toluene/n-heptane

35 mixture, after one hour of rest

Table 2



limt an increase in dispersant causes a decrease in additive
concentration, which shows that it has an optimal efficiency at relatively
| ow concewbDnadd/BnR0. The di spersant according to the presemp2008084556 On
exhibits better efficiency than the aforenenti oned known di spersant, as
shown by the parallel tests illustrated ign the Tables 1-3 that follow,
where the concentration val ues represent an objective neasure to conpare
di spersi on abilitwdandvefddnduenicytys teasurediby thepnuseradditiati o bet ween

the ppm of additive of the inyention C n ammoni um chl ori de
concentration expressed—fn—péﬁg—Exanp&gHgngsgimpé??Q%ikggét, in

t ol uene/ n- hept anePrdnaear e, afi%dr one HduUr of rest Table ZAdditive
Conductivity Cbncqg@%gkgon ppm of additive (nmS) NHAC (ng/1l) ppm of NH4C
Duoneen C 128 48, 1 1, 04 (50 m | mdazolina 162 22, 2 2, 25 (50 ppm

| m dazold na 278 28midrzpling (B%Pppn) Gt'fer concentrations’’éP di spersant
according to the i(Byemp)on were eval uated and shown in Table 3 . It should
be noted that mﬁtq | meﬁ.dosagggthe r %o bet ween produc%_gﬁd renoved salt
is still nmore favolrabi’e:"d nstead, befWeen 50 and 100 ppm‘t'Re quantity of
di sper sed ammoni untbeldpaw i de does not increase and clearly the rati o worsens
sharply. This surprisingly denonstrates that a |large quantity of additive
according to the present invention is not necessary to obtain excellent

ef fici ety resul t §thpable@rFeaddiatiigg sCotfdudi $RE¥§2 ToneERPFALTNGN tEp s

addi tive (NSl NG ohMBiclle RPA1GTa A G Dugn®en & Table 3. It should

be noted that with lower dosage the ratio between product

and removed salt is still more favourable. Instead,
between 50 and 100 ppm the quantity of dispersed ammonium
15 chloride does not increase and clearly the ratio worsens
sharply. This surprisingly demonstrates that a large
quantity of additive according to the present invention is

not necessary to obtain excellent efficiency results.

20 Table 3
Additive Conductivity Concentration ppm of additive
(1S) NH,C1 (mg/1) ppm of NH,C1
Duomeen C
(5 ppm) 68 24,6 0,2032
25 (10 ppm) 89 32,8 0,3048
(25 ppm) 102 37,9 0,6596
(50 ppm) 128 48,1 1,0395
(100 ppm) 86 31,6 3,1645
30 Table 4 below shows the results of the test on a
dispersant product known in the art and called
Competitor.
Table 4
35 Competitor Conductivity Concentration ppm of additive

(1S) NH,C1 (mg/1) ppm of NH,C1

50 33 11,27 4,43



(5 ppm 68 24, 6 0, 2032 (10 ppm) 89 32, 8 0, 3048 (25 ppm 102 37, 9 O,
6596 (50 ppm) 128 48, 1 1, 0395 (100 ppm) 86 31, 6 3, 1645 Table 4 bel ow
shows t hewoeasald3s620f the test on a di spersant product KROWEPR003/0543686 art and
call ed Conpetitor . Table 4 Conpetitor Conductivity Concentration ppm of
additive (nS) NH4CA (nog/1l) ppmof NHAC 50 33 11, 27 4, 43100 30 10, 10 9,
90 250 28 9, 33 26, 79 2000 43 15, 16 13T, 92 The conparison of the
parallel results (60 and 10®0ppn) of mabbe 3 with those df9UabIe 2 shows
that the coefficiegpy of effi ency of $rreen Cis better a factor of
about four than that of the rrpetl torPE5 able 3 ) . Exarrp2I é % Series of
tests in LCO (lightOkycle Diesel oil)laflter one hour of riedt9The above
tests were repeated using LCO as the dispersion fluid and the conparable
results are shown in the tables that foI | ow. Table 5 Additive Conductivity
Con (nB)° NH4 | pprht6f I9PRITERSheeh € FS@aﬁﬁHjle'}lgf%%llt% (896676100 bpm
348 134 0 . 74ph)( 200 mamile34d #31ihl t1256y ©0400rgpg 241GhHhE 2tha8 (8RO ppm
472 183 4 .3715 Tabl.e

coefficiéent of efficiency of Duomeen C is better by a
factor of about four than that of the Competitor (Table
3).
10 Example 2 - Series of tests in LCO (light cycle
Diesel o0il) after one hour of rest
The above tests were repeated using LCO as the
dispersion fluid and the comparable results are shown in

the tables that follow.

15
Table 5
Additive Conductivity Concentrationppm of additive

(ns) NH,Cl (mg/1) ppm of NH,C1

Duomeen C

20 (50 ppm) 219 83.8 0.5966
(100 ppm) 348 134 0.7462
(200 ppm) 341 131 1.2567
(400 ppm) 410 158 2.53
(800 ppm) 472 183 4.3715

25
Table 6
Additive Conductivity Concentrationppm of additive

(ns) NH,Cl (mg/1) ppm of NH,C1

Imidazolin 1

30 (50 ppm) 127 47,7 1.048
(100 ppm) 112 41,8 2.388
Imidazolin 2
(50 ppm) 111 41.4 1.207
(100 ppm) 203 77.5 1.298

35 (200 ppm) 300 115 1.739
(400 ppm) 348 134 2.985

(800 ppm) 364 140 5.714



Addi tive Conductivity Concentration ppmof additive (n5) NH4C (ng/1l) ppm
of NHAC Imidazolin 1 (50 ppm 127 47,7 1.048 (100 ppn) 112 41,8 2. 388

| m dazol iwo2o0¢6aB2q2pm) 111 41.4 1 .207 (100 ppm) 203 77. BCI/EPZ@3/06268€ ppm)
300 115 1 .739 (400 ppn) 348 134 2 . 985 (800 ppm 364 140 5.714The results
shown denonstrate the superior efficiency,of Duoneen C as a di spersant
according t o the present invention with respect t o the two conparison

di spersant, particularly i nrelationt o the use of |ower dosages of the

di spersant i n a fphui g t'st&ﬁgsms%%nd'dfefngf]g{?}:agéO%%éssﬁ}gggjhéf OQf];IéPéHé 0S€
of exanple 1. Exanple $° - Serives of tests 1 n LCO/ one hour of rest th
granul ar anmm®di ukvereor i de asThe ExpeRerpehE WCCRrdoDIppia othPuoPksert was
duplicated usiR@narBRNiMMChioride ith ghanwhay Earmaridist eadsgdrddhiel y
pul verised, as i .n the grew ous experinents , with the results shown i n
Tabl e 7 bel oWartFaBler ¥y i Fe A &hdit tihd (APecOhc dRtFAt FOPE P OF HEfdi ti ve
(mS ) NHA dimpelpappm oh NBAC fiuereethdt ( §Olngpn) d e 8ht9, 6385cdl0 ny
of granul ar nglitél }]Qoggh ct%lduectgf/iet ém%fimdlhence the quantity of
di spersed salcto)n i's'Poker "t han that® oStai'hed With the fine powder (Table 5
of Exanple 2 ) , fEkemplies 3t il ISexiigms foLanesdisspier sT.od. /Thie | Bover ypf
i mportant, becayse ity gﬁfé?.%ﬁtarra%ﬁﬁﬁkﬁ%ﬁn thg shesen dispersant is not only
able to have preventive effect wth respect

0 The experiment with 800 ppm of Duomeen C was
duplicated using ammonium chloride in granular form,
instead of finely pulverised, as 1in the previous

experiments, with the results shown in Table 7 below.

15 Table 7
Additive Conductivity Concentration ppm of additive
(ns) NH,Cl (mg/1) ppm_of NH,C1
Duomeen C
(800 ppm) 217 83 9,6385
20
100 mg of granular NH,C1l
Although conductivity (and hence the quantity of
dispersed salt) i1s lower than that obtained with the
fine powder (Table 5 of Example 2), there is still
25 significant dispersion. This is wvery important,

because it demonstrates that the chosen dispersant is
not only able to have preventive effect with respect
to the depositing of small ammonium chloride
particles, but 1t also attacks granular depositing,
30 bringing a part of the salt to the hydrocarbon phase,

even if it must be dosed in greater quantity.

Example 4 - Series of tests in LCO / 14 hours of
rest
35 Table 8
Additive Conductivity Concentration ppm of additive

(ps) NH,C1 (mg/1l) ppm of NH,C1




to the depositing of small ammonium chloride particles, but it also attacks
granul ar depositing, bringing a part of the salt to the hydrocarbon phase,
even if iwormetosbodosed in greater quantity. Exanpl e 4peT@Precs®dssahet ests
in LCO/ 14 hours of rest Table 8 Additive Conductivity Concentration ppm
of additive (mS ) NH4A (ng/1l) ppm of NHC Duoneen C (100 ppm 25,2 7,80

12,82 (200 ppm) 44,1 15,20 13,15 (400 ppm) 60.8 21.76 18.38 (800 ppm) 122.3
45.91 17.42 | m dazedesec2 (200 ppn) 35 11.24 17.79 (800 ppn) 38 12.81 62.45

Comparing the Tabl(cf S vr\r/li)th the Table 6 of FExanple 2, it jis,apparent that
the rest time is a Factor that |owers the di'spersing ability of the
di spersants. Howevedo pdmyr a rest4dft 14 hou¥s20whil e the éRfixi ency factor

of Imdazoline 2 rel@atihHg to a 2p0gny dose,gegs from 1.73Q9 10 17.79,
t her eby wor seni nng&/0 a factor of about 10, Duoneen C goes from1.53 to
a

13. 15, wbrseni ng PRct or of ottt 8.6 1°-8' |ess than ¥h® conparison
| m dazoline 2 . HoweMesninal the dose of 800 ng, the factor worsens for
| m dazoline 2 from5. 714 to 62.4?5 i.e. 10 192£i mes, whil st {or Duoneen C

the factors goes ffOME™7 to 17°42 i.e. it Fhereases by Onl%y 4 times. This

denonstrates the higpa @il ity of 3¢ he di spe¥rsant accordi ng2t4 the i nvention
to renobve and nmaintain in dispersion deposits already fornmed or being
formed. EXAMPLE 5 - Series of tests in LCO fixed dosage (50 pp

/increa¥ ng tinme. CPHPSi@g thmdiabbedst erhihethsl dobile Loopfwhatample

2, it 1is apparent that the rest time is a factor that
lowers the dispersing ability of +the dispersants.
However, for a rest of 14 hours, while the efficiency
factor of Imidazoline 2 relating to a 200 mg dose goes

15 from 1.739 to 17.79, thereby worsening by a factor of
about 10, Duomeen C goes from 1.53 to 13.15, worsening
by a factor of about 8.6 i.e. less than the comparison
Imidazoline 2. However, at the dose of 800 mg, the
factor worsens for Imidazoline 2 from 5.714 to 62.45,

20 i.e. 10.9 times, whilst for Duomeen C the factors goes
from 4.37 to 17.42 i.e. it increases by only 4 times.
This demonstrates the high ability of the dispersant
according to the invention to remove and maintain in
dispersion deposits already formed or being formed.

25 EXAMPLE 5 - Series of tests in LCO/fixed dosage (50
ppm) /increasing time.

This test tends to determine, also in LCO, what
happens at fixed dosage (50 ppm) monitoring
effectiveness over time. From the data obtained and

30 shown in Table 8, it is readily apparent that already
within one hour the quantity of ammonium chloride in
dispersion greatly decreases. This trend is also
readily apparent visually, because so 1long as the
solution remains turbid, conductivity 1s wvery high.

35 When the solution clears up, i.e. after one hour,
conductivity plummets and remains nearly constant for

all the subsequent 14 hours.



happens at fixed dosage (50 ppm) nonitoring effectiveness over tinme. From
the data obtained and shown in Table 8 , it is readily apparent that

al ready wvohoes/@aohour the quantity of ammoni um chl ori gdeTiEP2ai59pSE6T ON
greatly decreases. This trend is also readily apparent visually, because so
long a s the solution remains turbid, copductivity is very high. Wen the
solution clears up, i.e. after one hour conductivity plummets and renai ns
nearly constant f@dhiad Ipéhé sUbseqMEnBIﬁb@busséﬁﬂstpabb<ﬁhsmitaaﬂwost
seens to be 1Yo bqqﬂgd per t,.and faet | ins
practically 3122% g t he &lrégg? h% phggg‘ +gb|£58t EE Lﬁﬁ%EEES of
rest (Conducmlﬂﬁictﬁ/}cﬁ)&éweéw?@qgv@@%@) tjoe(lmgg[pcqu(ozlgghqgg -(204) (300)
(62) (50 ppm) Imdazoline 2 15 (1186) 30 (560) 60 (111) 120 (101) 300 (28)
(50 ppm_ EXAMPLE 6 - Serjies of tests in top topping gasoline/1 hour of rest
The tests conductéﬁﬁﬂﬁLﬁ.sanple of top topping gasoline are illustrated as
an additional exagphggeof fluid mﬁhﬁk@swhhﬁhtth@md&speﬁsing product is
tested. The first results are ev a ft ne_h est of the
gasol i ne, follow AGTRE dlsper5|%%%o%N)h§ i %fy SUE%{VIdEé Qhtton{ UM
chloride. The resubQ9p®homn in Table 10 below reflect fairly falthfully

t hose obtai ned mngﬁ Bgluene/p@qg}g§e3 yr e of, iﬂ'VﬁBt 01) Cg&pqgg|V|ty
val ues are | ower than t ose obtained with L mhlc I's evi ent nor e
pol ar olY cont ai ns (AbPe®huni dity) . The white (annnnlunlchlorlde dlspersed
in gasoline, wthout dispersing products, shows nearly nil conductivity (4

ns ) after one hour. . . .
EXAMPLE 6 - Series of tests in top topping

gasoline/1 hour of rest
The tests conducted on a sample of top topping

15 gasoline are illustrated as an additional example of
fluid within which the dispersing product is tested.
The first results are evaluated after one hour of rest
of the gasoline, following the dispersion of the
finely subdivided ammonium chloride.

20 The results shown 1in Table 10 below reflect
fairly faithfully those obtained with the toluene/n-
heptane mixture of solvents. Conductivity values are
lower than those obtained with LCO (which is evidently
more polar or contains more humidity). The white

25 (ammonium chloride dispersed 1in gasoline, without
dispersing products, shows nearly nil conductivity (4

us) after one hour.

Table 10
30 Additive Conductivity Concentration ppm of additive
(ns) NH,Cl (mg/1) ppm of NH,C1
Duomeen C
(5 ppm) 46 15.951 0.31
(10 ppm) 106 39.808 0.25
35 (25 ppm) 129 48.54 0.51
(50 ppm) 142 54.06 0.92

Imidazoline 1



Tabl e 10 Additive Conductivity Concentration ppmof additive (mS) NH4C
(my/1 ) ppmof NH4AC Duoneen C (5 ppm 46 15 . 951 0 . 31 (10 ppn) 106 39.
808 0 . 250(B&/Eper) 12 9 48. 54 0 . 51 (50 ppm 142 54 pc@&PR005/04356

| m dazoline 1(10 ppnm) 71 25.76 0.38 (50 ppm 84 30. 87 1. 62 Imdazoline 2
(10 ppm) 49 (35) 17. 13 0.58 (50 ppm) 65,{38) 23.41 2.13 EXAMPLE 7 - Series
of tests i nt o gasoline/wth 14 hours of rest This exanple denonstrates
that the efficiencyloofperDuoneen Cras a di sper.gant over timesss from3 tines
(imdazolin 1) to § {imes great t han di sants kno iLh the prior art.
The direct conpari ésg)npﬁ)s) il Iustrg{ ed in Ta I'g‘y 11 bel ow. méh?e 11 Additive
Conductivity Concémideatliom2ppm of additive (mS ) NHAC (ng/l) ppm of NH4C
Duomeen C (200 ppmyiB84om32. 05 6. 24, I (g3 dazol {ne; 1 (200 ppm)y 24 6.13 32. 62

| m dazoline 2 (200 ppm 33 10.84 18.45 EXAMPLE 8 - Series of tests in top
t oppi ng Yasol i ne/ 1 Hobt™Wof rest & tF¥et hyl &hdt ani ne chl ord-d® In this

exanpl e, the neasurenents were taken not dispersing anmmoni um chl ori de any

nore, but rather ghhyhendi am ne chLetider this arine I By vsgdsas @

gasoline/with 14 hours of rest

This example demonstrates that the efficiency of
10 Duomeen C as a dispersant over time is from 3 times

(imidazolin 1) to 5 times greater than dispersants

known in the prior art. The direct comparison 1is
illustrated in Table 11 below.
Table 11
15 Additive Conductivity Concentration ppm of additive
(ns) NH,Cl (mg/1) ppm of NH,C1

Duomeen C
(200 ppm) 87 32.05 6.24
Imidazoline 1
20 (200 ppm) 21 6.13 32.62

Imidazoline 2

(200 ppm) 33 10.84 18.45
EXAMPLE 8 - Series of tests 1in top topping
25 gasoline/1 hour of rest with ethylendiamine chloride

In this example, the measurements were taken not
dispersing ammonium chloride any more, but rather

ethylendiamine chloride: this amine is amply used as a

neutraliser for topping top, instead of ammonia. It 1is

30 a stronger Dbase and it reacts with two aminic
groups. However, it has the drawback of forming amine
chloride deposits, solid even at very high
temperatures.

The salt was precipitated after neutralising the

35 amine with hydrogen chloride, and then re-dissolved
and re-precipitated by acetone, thereby forming

needle-1like micro-crystals.



neutraliser for topping top, instead of ammonia. It is a stronger base and
it reacts with two amnic groups . However, it has the drawback of form ng
am ne chlwoixdes/@deqosits, solid even at very hi gh tenper acum®3005/034386 sal t
was precipitated after neutralising the am ne with hydrogen chloride, and

t hen re-di ssol ved and re-precipitated by acetone, thereby formng

needl e-1i ke mcro-crystals .In water, the ethylendiamne salt conducts nore
or less |ike anmoAinunveheori deh¢ 2@ tipnh eid sahi neai sel oS coontuct s vinby et o 49,

wher eas ammonj.um g J_:rorli- rgﬁg es ,hh ﬁg%-a I yg g 18 PP + Fhe Sesults
are illustrated in ablle_lz e ow.uhrgi)]fe 2 %hiu(s ex% l e dermnstrat_éfxss(,e t hat
t he di spersamS ofcamdupkégéhty i meentddn ishereaet i vammitiwnl ychdairase
deposits of aEamiHdun ¢hlorbdre bpd1absaagai At @%@ﬂ affiner&l gty des

not oriously tendi ng to for rrrullager&étent deposi ts. anple 9 - Series of
transmi t ancelt@stEated sk TePhe Leshedfhout di spersing treatment: 100 ng
of amoni um chl or ird®1en120 cc of gasoline Wth an instrunent that mneasures
transmttance, the transmttance was neasured of an IR radiation, nmade to
pass througha—testtubecontaining—arore—ortessturbiddispersion
(solution) of amwomimmnTTchl or i CNDOCTEVITAN ne SEINCENTRREN mor|eprinubbi adidtihive
di spersion (solution), the|llesser e transmttanc val yes aroun 9.
Thepresul ts( Siarc) sho')"' Hr—the char(yébo* Fgures %/izf(w“h 5 ,pﬁ:m{gan(@)@
transm ttancg, expHessed ih %, 46s shown &l ong tha x-axig, while on the
y-axis i s shpwn, i(rfocprgm)t he lengih fromthe meniscus (0-3 cm , .

—F
n

T Z—— C i oogtt T ot

(50 ppm) 125 56.0 0.89

This example demonstrates that the dispersant of
10 the present invention is effective not only against
deposits of ammonium chloride, but also against other
amine chlorides, notoriously tending to form
persistent deposits.
Example 9 - Series of transmittance tests versus
15 time
test without dispersing treatment: 100 mg of ammonium
chloride in 20 cc of gasoline
With an instrument that measures transmittance,
the transmittance was measured of an IR radiation,
20 made to pass through a test tube containing a more or
less turbid dispersion (solution) of ammonium chloride
or an amine salt. The more turbid the dispersion
(solution), the lesser the transmittance (values
around 0 %) .
25 The results are shown in the charts of Figures 2
through 5. In the charts, transmittance, expressed in
%, 1s shown along the x-axis, while on the y-axis is
shown, in c¢m, the length from the meniscus (0-1 cm)
to the bottom (7 cm) of the test tube. Each curve of
30 the chart expresses the transmittance (limpidity) of
the dispersion (solution) at a certain height of the

test tube and after a certain time (minutes) has



to the bottom (7 cm of the test tube. Each curve of the chart expresses
the transmttance (linpidity) of the dispersion (solution) at a certain

hei ght ofwbDheodissd20t ube and after a certain tinme (m nutesl/Eraeslapsed from
the agitation of the solution, as showmn on each curve . Wth reference to
Figure 2 (test without dispersing treatment on 100 ng of ammoni um chloride
in 20 cc of gasoline), as soon as ammniumchloride is agitated in

gasol i ne, thelsgagdofrbecones tgritiadiand ohe tihest salrehti ompasas eshstwmong
turbidity (lijye O mnutes.with zero transmittance) . A s the solution
becomes progressively nore |inpid, the value of transmttance increases (on
the 2 nminute |ineWith jsrgifieemicaal f£a i npilgudi’d hal f (Gekitd) Wahdgdhemtt he 4
mnute |ine ididpecompbetaldathaRtd Andibbe B@l o Saghbnderosthedard he
bottom At time zero, the reading was done imediately after 15 m nutes of
agi tati oh wi £ heldt CSubSe@rettt et he AfeaSAPBNE s2MEPE 108t afRéardde2, 4 |
6 and 10 m nutsesagithhiedt iengwisad it test tddienf tom ke dnsd r yoebti cand

hence wi t hout. _any, furt.her_agitation. After rely 1 ] nut.es i t hout

di Sper sant s. ARt m a5 THe: Fs THASGHE nd Bt Tont AR fiee | bHG. Mor e
turbidity (nedmuytdOwishr arsw ttrae)ittences .evident with the with the
presence of the dispersaals {53 0LE68 S deShest N é&%yggg?&qﬁgmao@e@' d
much nore grad_ual_i and in fact, wth 5 0 ppm Duoneen C (Figure 4 ) , even
after _rrH’re t Hai b héﬁ}le_ thel 8ol Ot &F%@?WFW&@%%O@?@&@W%O(@/@_ the
transmttance. dhhsteonfines the abil Iatly_»éﬁdizhelah;ﬁpgrﬁgj_ﬁda@c}m dhag o the
invention to nmaintajn in_di spef sion, anmoni um (ihl oride (Figures i’» anq 4 ) or
ethylendiaMIﬂngﬁg.r on the 4 ine 1t "1s” completely

limpid and the salt is all deposited on the bottom.

minute

At time zero, the reading was done immediately

15 after 15 minutes of agitation with heat;
subsequently, the measurements were obtained at 2, 4,

6 and 10 minutes, without removing the test tube from

the instrument and hence without any further

agitation. After merely 10 minutes, without

20 dispersants, ammonium chloride is all on the bottom and
there is no more turbidity (nearly 100 %
transmittance).

It is evident with the with the presence of the
dispersants (Figures 3 to 5), the solution becomes
25 limpid much more gradually, and in fact, with 50

ppm Duomeen C (Figure 4), even after more than one

o

hour the solution still does not reach 100

transmittance. This confirms the ability of the

dispersant according to the invention to maintain in

30 dispersion ammonium chloride (Figures 3 and 4) or
ethylendiamine (Figure 5).

Having described the invention in its preferred

embodiments, it 1s understood that it can be subject

to modifications and wvariants, without thereby

35 departing from the scope of the invention.



Havi ng described the invention in its preferred enbodi nents, it is
understood that it can be subject to nodifications and variants, w thout

t her eby dwpande/asge2hr om t he scope of the invention. CLAl MBCT/EP24d5@54366

N-al kyl -1, 3-di am nopropane with the formula RRNH (CH2)3-NH2 (1) where R
represents a straight C through Cib alkyl chain, as dispersing agent to
prevent the formation of, or to renove already fornmed deposits of ammoni um
salt in a hydrocarbon process plant. 2CLAW2 of N al kyl-1, 3-di am nopropane

as clainmed in claiim rein gai ak kyl - 3- di am ro [ oco-
1 ,3-dianinopropa%é £S§ %ﬂfse asﬁchF%%dhf% %#S?%??bggbgﬂg wﬁgggingg%$d
anmoni um sal tfar&ud@ anmoni um hal ogenide. 4 . Use as clainmed in any of the
clainms 1 through ﬁfNHwh@mng4§gid ammonijym salt is amoni um chloride. 5 .
Use as clainmed in any of _the previous clains, wherein said plant is an

at mospheti ¢ hydr o¥3€56n Bi SEPFPSEP6A & aftTaddftuiCe b&dFosdtal i @ld¥dceki ng
(FCC) pl ant, chaseyr water stripper (SW5) plant, a gasoline desul phuring

pl ant (Unifining) _, of. a hydrogen desul phuratio stem (HDS) . . Use of
D oSt on ConbFi SN o Lo B RF o P HRe TBF P BT RE &1 1P % o
prevent the ftor menore odlready ofpemede delposddy far ednaeposi 81of ian@oni um
salt in a hy 5%&%&%9% rocess il ant.,+7 . Use of a conposition as clained in
claimé®6 conp%i3|n§ N—éﬁk@i-l,ss-gpaﬁ%noprqpane of formula (1& and a filmng
corrosi ¥h inhibiter itsa efi taiil&Ydarliderdigmig@ipremancs @ pr evanfethen

formation of c1@rint 01) erdNe Al eadydf arrmEkdenoSI1is Hfi rpmpata sakt N-n a
hydr ocar bon .
coco-1,3-diaminopropane.
3. Use as claimed in claim 1 or 2, wherein said
ammonium salt is an ammonium halogenide.
15 4. Use as claimed in any of the claims 1 through 3,
wherein said ammonium salt is ammonium chloride.

5. Use as claimed in any of the previous claims,
wherein said plant is an atmospheric hydrocarbon
distillation plant, a fluid bed catalytic cracking (FCC)

20 plant, a sour water stripper (SWS) plant, a gasoline
desulphuring plant (Unifining), or a hydrogen
desulphuration system (HDS).

6. Use of a composition comprising N-alkyl-1,3-
diaminopropane of formula (1) to prevent the formation

25 of, or to remove already formed deposits of ammonium salt
in a hydrocarbon process plant.

7. Use of a composition as claimed in claim 6
comprising N-alkyl-1,3-diaminopropane of formula (1) and
a filming corrosion inhibitor in a suitable carrier or

30 solvent, to prevent the formation of, or to remove
already formed deposits of ammonium salt in a hydrocarbon
process plant.

8. Use of a composition as claimed in claim 6
comprising N-alkyl-1,3-diaminopropane of formula (1) and

35 a neutralising corrosion inhibitor in a suitable carrier
or solvent, to prevent the formation of, or to remove

already formed deposits of ammonium salt in a hydrocarbon



process plant. 8 . Use of a conposition as clained in claim®6 conprising
N-al kyl -1, 3-di am nopropane of forrmula (1) and a neutralising corrosion

i nhi bi t orwbno®/sui2babl e carrier or solvent, to prevent wroe/drososmsiseen of , or
to renmove already forned deposits of ammobnium salt in a hydrocarbonprocess
plant. 9 . Use of a conposition as clainegd in claim6 conprising N-alkyl-1,
3-di am nopropane of fornula (1) and a dispersant for iron sulphide in a
sui t abl e car prexcesrs gdlavent, to prevent the formation of, or to renove

al ready fornmed deposi of ni 1 . n a_.hyd n ocess: pl ant.
10. Use of a corrp%s?i tlbgﬁ a%ﬁcr:]]%i n%%mﬁ%ﬁélécnly&of a?heég%gﬁnrgma GPlﬁhr%%asthPQ%?
wher ei n sai d 9B 1ing, N=aldivdlm hchrdipana o apasve oo fl, £argbdai ddpr dpghe .

11. Use of acompasitdon agosl ai-BRd sl pan¥ieofid he shatgs1é through )
wherein said ammoniumsalt is ammoniumchloride. 12 ., Use of a conposition
as clai med i FOAMERSH t k€ cPAPHET6 t RPSughcTMatipRr Py s Piantr ¥ V4n

at nospheri c hkydfe@ess Forrndids tdddoatiiten of afimord unl Wad toacth catdiartdda reyaacki ng
(FCC) plant, _a sour ter. stripper (SW5) plant, a gasoline desul phuring

pl ant (Unifi ﬁ)lrr?&)es,s & c_‘lg'thydr ogen desul phuration system (HDS) . 13. A

met hod for preventliOng Udwe 66r matdampaxitorornt oas endremaldr eadyafipr méd tdeposi t s

of ammoni um sal.t in a ydreGanhen processpl.ant, conpry si e hhg j1QRerAat i on
of introducing in the proces_su%?1 sai'd pl ant a quantity of Naallll}sl -1,
3- di ani Hbpr ogaR&ineRmare@cardisy NNceseo-11 3 sl agilaspropadsane, sufficient to
prevent or renove 19ai CUEQ@DQ?J &S oon%si'\‘?ﬂcﬁpdaﬁs cthaimerd 1|rf1 e‘i&h?i Brl3he
wherein said Nalid - 61 (B2 2L30 7B OPARS. L8, N SOF8 LAl BN AR OPANE -
ammonium chloride.
12. Use of a composition as claimed in any of the
15 claims 6 through 11, wherein said plant is an atmospheric
hydrocarbon distillation plant, a fluid bed catalytic
cracking (FCC) plant, a sour water stripper (SWS) plant,
a gasoline desulphuring plant (Unifining), or a hydrogen
desulphuration system (HDS).
20 13. A method for preventing the formation of or to
remove already formed deposits of ammonium salt in a
hydrocarbon process plant, comprising the operation of

introducing in the process of said plant a quantity of N-

alkyl-1,3-diaminopropane, particularly N-coco-1,3-
25 diaminopropane, sufficient to prevent or remove said
deposits.

14. Method as claimed in claim 13, wherein said N-

alkyl-1,3-diaminopropane is N-coco-1,3-diaminopropane.



