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Desalter wash Water Additive 

Bastsmund ot the.Jrwigtton 

!Je!d gf the InYentlon 

'r.-ie prasen.t invention rclacos to the :>re' ccion of oil emul.sif!ca.tion/ 

dispersion iu deaa.lter brine water via the uae of a waier soluble pCJlymor dispersed 

Ptts;lqtion ot ti!• Ptigr ..\rt 

ID an oil re!aery1 the desaltm.g pro~ss is a wate:- exuadicn af crude oil in 

order to remove water sclublc ana 'diet dispc.fll"blc bupwttles. Cr.Ide ail is 

heated to a. temperature af 230 - 300 degrees Pahre:heit. I: more detail, water 

containing law levels of impuriti= is iaje4ted iua tbc crud~ oiI. Next. this stream 

of cil and water is subjected to high shear in c1·der to thorouply m the wuh 

· water in.ta the exude oil, thereby dilutin1 the impurities. 'Ibis stieariag actfcn .. . . 

prOduces a relatively mble watcr•Jn.oil omu.tsion. The emulsicn eniers a. 

desalting vessel where the emulsion rs rcaolved with the llli&caDce of rcsidenee 

time and an electric field. Ideally., the proc:ss resalts in crude oil~~ fl relatively 

freo o! water soluble impmiUes and a briu st&l=am that is he of oil. 

However. m mmc cases. chemicals are required to speed the rmolmfon o! 

the •mntslon ID order co provide oU that i'$ rel~ froo of w&ter aa.d -.ier that 

is free of oil. Such cheznlcals are known as emdslon broakma er dom\\11i&en. m 
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some sicu;.tior.s. refner.i :t:ocse to process ::nore crude oil tha.."1 "their oquipll"..ettt is 

designed to acc:cmmodate. Oef:a&iomlly. the emulsioo breaker camto! <Wcrcamc 

thosa equipmenc limitario:l3. T.te rmult i! i 'btine st..._m that e.ontains OS.· 2.0 

volume,,;, dispe.:"Sed oil. ::it..en, extremely hi&h doa~ al tbt emulsion brealc:r 

:ue required tO alleviate tllis situation. 

Later poly.mars suffer from. problems but ar~ uaed quite frequently. Latex 

polymer pr.opa:a.tions tzid·1de 30 • 35* solids dispersed in ail. Th4 ?atex polymdt 

must be also inverted prkir. to use. T'ac equipzr.ent in tl1e oil ref"mery for prior 

ia.versicr. !s not a1wa,s a-.r.1ilablc, thus forcing the direct feedinl of the polymer 

iato th4 system. N'llm•roos prcblems aaodated with this !eedins method have 

=.1Sed mauy ~tomers tc1 avcid 1at~ polymers. In addition.. tho lataxes pnerally 

have a Wl'l' narrow tteatiug tange1 often resultini in overtreatme.at a.t hfghcr 

cosaaes. 

Tac: oil in d2e$e sy:i-cemt comfsr.s of crude: oil The amount of oil in this 

application cu range frcm several hundred to teDS of thousand:s parts 9• million. 

The prevention Qf oil emulsions or dispersions in the desalter brlnc: water iDhiblts 
.. 

oil loss and proTJdcs clea:1er water sent to the wasteW&ter trcacmcnt plant. Tn• 

avo!dance of on being received a.t t.'1e wastewater ~t plt.nt ea be very 

c:idCIJ. to tho tatablfshed duc.b.arge limits !or total dissolved solids (TSS), carbon 

oxygen demand (COD), !:-iological oxygen demand (BOD) and total Ofpnlc 

carbon (TOC) fmo !ocal !ld\Vers and riven. Not Ollly bu the EPA establlsbcd . 
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S4'1ere limiis on the cil a.11.d aruse discharge, these industries are aftected by local 

~ otdinallC"..s as well 

\ 

Sgmwa oC:hc Imcntian 

One a.speci of th·~ imention pt'OVidas a method fer preventing crude oil 

from becoming emulsifi td in the wash water of a desaltu. According to the 

method, the dcsalter wash water eoncainiag emde oil ~ tree.zed with u effectiYe 

amount of a disp~ion ~f a watcr·sclublc c:auonic polymer. The dispcaion of tb~ 

water-soluble calionic p0:ilymer !s prepared by polymerizfr.g a water-soluble 

monomer mixnar~ contaioina at least S mole 9& of a cationic monomer 

r=pr=mted O)' general furmula (I) and at least 5 mole tJ& of a.e:yJamide or 

metbacrylamidc Jn an ac1ueous solution of a polyYalent arJomc salt. The 

pol~!ion fs camec:l out m the presence of a diS])ersan.t polymer. The 

dispersant polymer is a ~11a.tor-soluble cationic polymer which ls soluble in the 

aqu.cous solution of the polyvalent anionic salt. Also, tha dispersant polymer 

contains &t lout 20 mole: 9& of cationic monomer \Us!ts represented by ge.neral 

c;.\,=-<r-Q." i~ . . e 
0.c1~ -A.:-.. ,-,-l, 'JC" 

ft.c 

(?I) 
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wherein R, and .R. are eai:h H or ~; ~ ~ R, a.nd :R, ar~ each an alkyl group 

having l to 2 carbcm acoc1s; R, is a hydrogen atom ar l1Jl alkyl group having 1 :o 2 

carbon atcmsi A1 and ~ ur= eai:h an o:ygcn atom or NH; B, and B1 are aac:h 2 

to 4 carbon atoms or a. ~rdro~ropyl uoup and X: ·and X2"' arc each a counter 

A further aspect o:: the invention provides that the polymerizaticn is 

funher camod out in the presen= af a seed polymer. The seed polymer is a 

water-soluble catio~ ~olymu wbich is insoluble in the aqueons solution of the 

polyva!ent anionic: salt. 11:ie seed polymer also eo.nta!ns at last 5 mole 9& of 

cationic mcmomer umtS r1eprescnted by tho general !omwla. (I). 

Accor~~g ~o one preferred embodiment. the wat:r-soiuble moncmcr 

mixture ftL.'"ther a>nlains 11t least S mole 9' 0£ a catioalc monoU'ler reptesettted by 

'the geueral fcnnula (II). 'Ihe mu1~1lont anionic salt preferably compriaes a 

· phosphate. a. sulfat• or a aWctu:e th•te0i . 

Acc:orcilq to the btlftadon. the aforomomioned water soluble polymer is 

added to tbs desalcer wash water fn an amount effective ro prevcm cmulsmca.1'on . 
or dfsperslcn or 41\lde oil droplets m the wash watar. 

'lbc !nvcntlou pro\d.des several benefits compared to the prior art: 
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l) the ~rovention ~foil emUlsion.s and dispersions~ c!.csalter brine waters; 

2) tbo rectucdon fa the amount of crude oil flowing to the wastewater 

trea.aneni plant; 

3) the ~nv•:atiori &:Wes net produce a nae i:i the oil Iayer as in the cases cf oil 

mer:na) la~c palymers; 

4) with the invent.mi. a rsg layer (an emWsiou at tho oil/water mtedac:4) is 

not present or :.s Jc~t at a minimum; 

S) · dosages of the polymer of the invention a.re lower than ii:~ prior ut and 

nm1• from :abc.1tt O.S ppm to about 2S ppm; and 

~) the iuvtntian at!ows a reduction in the emulsion breaker dosage. 

The· diaporsion pcl)'Jl'..erlzaiion used in the invention method offer 

numerous advanraps whicb have previously been uuwilablo. Sine. tbe ,ol,men 

of lbs invention are ~l'!lthesizcd entirely in water, nc oil sol"Yent la required. Tbfs 

ls significant since: 

1) the polymers of the invendon do not prGRD.t a &e hmrd; 

2) oil :S not added to the '#&ter which is to be :teated (more ell'liroamemal 

friendly); 

3) dissolution of tbe polymers of the inventio:a. requires oDly the addition of 

water .. no special activators are needed; 
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4) the ability of t:e polymers o! tlle inve:itic11 to d!sso!ve/invert is supcrlor ~o 

thac of on dispersion la.toes; am:l 

Sj the polymers C·! the inveJStioa may be diluted to vUtually any concentration 

by using apprcpriately concentrated sa!t water. 

Another major advantage !s that the bulk viscosity of the polymer is low, 

unlik• some oil dispersion lam pol~imel'!. This physical propett'f ~ubles any 

swidard chemical pump co deliver the material ac tho iajedioa. sit~ 

In rnoro detail, the invention p~es a super.or method for preveuting 

c:udc oil fraftl emuls-cymg or dispeniq in desalier wash wuc.r. A new dass of 

'Wl.1er·Soluble di5pcrs·lon polyiriers !:lave been discovered to be more effective in 

prev~m:ng emuhifiec. oil in de.1a.lter waters than currently availabl& chemical 

tre.a.w.ents. As will tt-s discussed in more datail below, the. polymer d!spemon of 

the invention is prep;arcd in an aqueous aoludon of & polyvalem amomc: mi. 'l'ba 

polymer dispersioA cc the fnvention achieves fina panfcle mes and aqueow; 

solubillr!es not available with other polymers med for this application. ne 

polymer dispersion vied in th~ preserJ: invention is shown in ~ .. Enmples to 

remove twice as much emulsilied oil from produced waste watc as cunently 
. 

awilablc c.iemleal treatmoma. Funhermore, there does not appear to be a 

problem with overfettdhlg ihe polymer dispersion which is ~ drawbac1c wlih laiex 

polymea. 
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According tc tha methci:!, th~ pQ!ymers of the tn.ven:t~o11 are added t:: 

d=sal:er wash watc:. The: polymea :ire· adccd m an t:f=ctlve ar.10UXlt of flrom. 0.5 

to about 100 ?pm. More prcfsttbly, the amount of t.'le polymer added is from. 2 

to about 40 ppm; and most prefctably from about 4 to a.b01lt 2S p]>m. It i6 

polymers adversely aff'ec:" the system. At some high:r doses th~ beneficial affect 

may plate~ and on a. cmt basis S1.teh higher doses, probably above about 100 

ppm. arz net cost :ffecti·re. The polymers or the invendon are preferably added 

to die system ia neat for::i. However,. in some applications. the pclymers can be 

added as an squeoua so111.tion. 

Once tbe polymern of t?:e irt¥ention. a:e added te the desalter 'W9Sh "Water, 

the treated wash water ~i mturilly qjtated ~ it move.a 'tbrougb the dc:salier. The 

polymers of the inventio c. will cause the emulsified ()ii to separate fro= 1be water. 

The o:wed water can. D•lW be discharged ta a wasce treatment fac:ili~ or reused 

as denlter wash watet. The preferred polymers of the mention are 

manufactured by H}'(l\O r..e~crat!cn. Js~an. Prefeued polymer praparatiom are 

a112ilt.ble from Hymo Ccii-poration. unde: the uade name deaipatiom :Ol.•2570, 

DR-3000 and .OR-4000. Methods for ma.nu~ the polymca:- dfspenion uHd 

in the iavezltion ii desc:C.bec! in detail in tJ.$. Patent Nos. S,006.$90 aJJd 4,129,655, 

assigned to K¥oritsu Yul<l C:o., Ltd., Tol\io, Japan. Tho disclosures of thela two 

patents are incorporated• hereia. 
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Aecordicg to thf: inventior.., tlle polymer dis~ersion used to treat the wash 

wnur ts z>ropa.red frcm l. water-~oluolc monomer mixture containing at least S 

:nole % of a cationic ft'11:>nome: re~tescntcd by the. general fonnula. (I): 

(:t) 

wherein R1 is H or CH.:1; Ri and R3 are each an ~1 group havtq 1 to 2 carbon 

atoms: A, is an oxygen atom or NH; :B1 is an alkyl sroup ba.Yinl 2 to 4 carbon 

atoms or a hydro~rop~I group and Xz is a counr.c: amen. The above water. 

soll.lble monomer mixttire is soluble In the a.qucous solutioc of the polyYalcnt 

anion!~ salt. The polynlcr generated !Tom tho moaome: mixture rs, h~vcr, 

insoluble in the aqueou.1 polyYalont aniomc salt solution. The polymer of the 

monomer mixture can also be used as tbe seed polymer. 'Iha seed polymer is 

dcscnaed i!l detail below. 

The above catioric monomer represented by the aene~ formula (1) 

preferably is a quaternary ammonium sale abtalud by the reatdon of bemyl 

cl:Jlaride 8J:ld dimethylandnoethyl =aaylate, diathyhmltnoethyl acryla.re. 

dlmethyl4'Dliaohydroxyp1t0pyl acrylate, dlmethylamlnop!'OpYl ~e, 
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dimethylaminaeth.yl meth.1aylate. dimethylamin.oethyl mcthacrylate, 

c!iet.iylamir.octhyl metha::rylatt and d!::terhylaminapropyl methacrylamiC.e. 

Monomczs prc!~ably copolyn-.erizcd witb :he eation!c monomer 

represented by the gene:hl formula (I) includea acrylamide, mcthac:ylamide and 

the cationic maocmers represented ~y tba ~tal formula (11): 

(II) 

wherein ~ i:s H or CH,: Rs and ~ are each an alkyl group having t to 2 car:ben 

ato1CS; R, ls Hor an &Jlcyl group ha.Ying 1co2 earbcn atoms;~ fs an oxygen 

&tam or NH; Bi is an al:~l group havicg ~ io 4 carbon ato1m or a hydtoxypropyl 

group and Xa is & countcti- anion. 

Preterable monorners represented by the fcrrnula (II) iadudl the 

ammonium salts ot dlm.et.hylaminoetbyl aaylate, dietbylaminoethyl · icrylate. 

dimethyl•m;naprcpyl ac,lamide, cliethylaminopropyl ac:zylamide and 

dii:.1eihylhydrqpropyl aaylaic. d•Jiylaminoetllyl methaerylaie.. 

dietbylamiaoethyl metha~late, dimethylaminoprcpyl medlaaylamidc, 

dicthylamfnop:ropyl me~,"~~lamide and dime~ metbaaylate as 

-----·-
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woll aa the mc:byla.ted a.nd :thylate<! quate:r:sary sal?S. Amo12g tb.c more 

pr~erable ciuonic m~uc1ncrs represented by the general !ormula (II) arc: t!le 

salts and l!Wlthylateci qu.ttemL-y salts of Cia!!cy!ammoetbyl ~c:rylaic and 

dialkyla.-nincoti.iyl met.'la·~rylatc. The concena-ation of the above-mentioned 

monc=ers in the poly:ne.rization reacdcn mixture ts suitably in the range of S :o 

309& by wcigbt. 

The ?alyvalcnt arilonic: salt to be ineorporated in the aqueous solution 

acc:ord!ng to :he pr~e11t !nvention i$ suitably a s-.:lfatt, a phosphate or a mixture 

thereof. Prefc:rable sall'.!. inc!ud& IJl".mcnium sulfate. sodium sullat8t magnesium 

sulfa:e, aluminum sulfat !, ammonium bydragenphospl1ace. sodium 

hydropnpho$phatc and pOtassi'1m bydrogcuphoapbuc. In tha prescut invention. 

these salts may be each used as m. aqueous sol~uon thereof hi.Yin& a 

concentration of 15% 01· above.· 

A dispersant pol1imer is present in th6 aqueous amomc salt solu'don in 

which the polymemation of the abcvc monomers occurs. The d!speuant polymer 

ls a wat=r-aolable hiah maleC'Jlar wei&ht cationic polymer. 1'be dispersaui 
.. 

polymer is soluble in tht. above·nientioned aqueous salt solution. the dilpersaui 

polymer is prcforably wied in an amount of from l to 109& "1 welpt based on the 

total weight of th~ monomers. The dispmant polymer .Lt compoaod of 20 mole 9& 

or mm• of cationic D101;om.er unit$ represemed by the fonnula (JI). Preferably 

the residual mole ~ ia iczylamide or matbacrylamidc. The performauc:e of ma 
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dispersant is 1101 lfCU!y a&ctecl oy molecular weight. H~. the moleailat 

woight of tlle dispersant is preferably in the range of 10,000 to 10,000,000. 

According to one embodiment of t.'l\e lnveniion a multit\mctional alcohol s".lch a.s 

glycerin or polyethylene utycol. is coexistent in the polymcriza:ioa system. The 

deposition of the fine pa:~c!es is smoot.111y camed out tn the presence of ibese 

&l.:ohols. 

For the polymemations a usual water..soluble radical·t'otmmg agent c:an be 

emplayc~ but pref~rably waier..aolublc 3ZO com.pounds such as 2,2'-azob1'(2· 

amidinapropano) hydroc11lorlde and 2,2'.azobis(N,:N'-dimcthylenefsobu~lamine) 

hydrochloride are used. 

According to one embodiment of the invention, a seed polymer is added 

before the befJin.."ling of tile pol;tmerization of the above monomers tor th4 

purpose of obtaining a·finc d.ispersicn. The seed polymer is a water-soluble 

cationic po~e: insolub:.c in the aqueous solution ·of th6 pol:yvalent anioiUc salt 

The seed polymer is pre::.Srably a pol)'lnM prepared fram th• above mcmom.er 

rmxture by the process dt$C"bed llerein. Nevenhelell, me mon~ =mposidon 
.. 

o! lhe seed polymer .nee1J not always be equal to that of tlle warer"'80lublo caiioalc 

polyme: !armed during polymerization. Howcvet", like the waieM01ub1e pol)'mer 

fonned durina polpnerfzauoa. the seed polymer should con!liD. at Jcut S mole 

percent ot cationic mon(l11ler units rep~ented by the 1eneral form11la (l). 

Accordina to OM embct.fm.ent of the invcn'Cloa. the seed polJmcr used Cn one 
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polymerization reaction jg tbe water-solubla polyaier prepared in a. previous 

r:actioa. which used the :iame tncnom=- mi:mu'e. 

T.ie foilowina ~!es are presented tc desc:'!"be pref'errad embodimenu 

ud ucilides of the inveu:ion anci are not meant :o l!mit the !a.ventton Uftl.ess 

othctwise m.u:d in tbe c:lw.s appended bereto. 
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. , An eval.uacion of ·:!2e invcniion wu condUC"..ed on a pilot desalting unit. 

This unit allows simnlati~n of field desaltfn& conditlom. InitiallY1 tests were 

conducted with crude oil treated with 12 pai-..s per mi!Uon (ppm) of a 

convudor.al alkylpheno . alkoxy!ate em.u!ion breaker. When the er.Ide oi~ wash 

water mixrurc WU mbjc ;ted to hi&h Shear rate in the amt. 'brln.e t:ellcCU!Ci f'rom 

the r.m con:aiud au av.:rap of about 20,000 ppm emulsifled/dil)H!rscd c:rude oil. 

Nexi. r.he same cude oi! was :re.awd wit.'1 the same emulsicn breaker at 12 

ppm and proeessccl iu tlt• uni: at the same ccmdirlom. And me wash water was 

treated with 5 ppm of orie water soluble l'Qlymer of the lnventi0tt .. DR 3000 

obtained from. the Hym: Corporation, Japan. The brine collected during this run 

contained less than abo·J.t 1.000 ppm of crude oil. 

Cllanga can be :inadc tn the composition, openti.an a.cl arraqement of 

the method of the prcsc1at invention described herem without depardng from the 

concept and scope of tl:-e invention as defined m the followmg elaima: 
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1. A method of ;:r ~venting c:'.!de oil !rem becoming emulsified or d.:spersed 

ill d=U:sr wub water. die asethod comprising the step of treatiDI the 

desalter wash water with an etfeetive w~nt cf .a dispenicn cf &·wato:· 

soluble :a.don.ic polymer µr!oz to th: wash water be::ig added to a de~alte:, 

said dispersion 1)( the water-soluble cacomc: polymer ~ei.:21 prepared by 

polY1U:izin& a watc:I"·SO!ubl! rr.onorner mixture COO.WNnJ a lcZ!t 5 mcle 

% cf a catlcnic rn~ncm=: represented by geiicral formula {I) and at least S 

mole 9& of ~laz.o.Jd& or metbaCC')'lamide in an aqueous soluticn of a 

polyvalent -aniorlic: Salt, said polymeriza.1icm f5 earned oct in the prese::ce of 

a dispersant po~ymer, said dispersant polyme:- beic: a water-soluble 

cationic: polymc· which is soluble h1 said aqueous salutioa of the polyvaleut 

arJo::ic salt" aad which ccmains at lea.st 20 mole 9'li ol catiordc monomer 

J(e 
• (_:c) 

(II) 
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group having 1 to 2 earlier. atccu; ~ is a hydrogen atom or a.~ a1lcyl grcup 

having l to 2 cue un atoms; A.i and ~ .ue eacb an oxygea a:zom or l'i"H; 81 

and ~ are each 2 to 4 c:arbor1 atoms ar a hydTdX}'l)l'OPyl group and X1 • 

and ~ • art el.Ch & eountc: anion. 

2. The mcihcd of d:iim 1 wherein said polymerization is further car.:ed out 

in the presenca of a seed polymer: said seed polymer bei.aa a water-soluble 

ca.~onic polymer •vbich is insoluble in Mid aqueous scludon of ~ 

polyvalent anionic: salt am! which contams at leut S mole «. of ~tiOnic 

n:onomer unia teprose!lt=d 'by the general fomtUla (I). 

3. The method o! Caim 1 wherein tha water-soluble. monomer mixture 

farthc:r contains at leest S .mole o/O cf a cationic mo110mer represated by 

the aeneral formda (JI). 

4. The mcchod of C'mm l wherein the mulu.alent anionic salt «=prises a 

phosphate, a sull&u: or a alix:u.re tlle:eot 
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I; 
9'• The :neuod o! C:ti.m 1 w!:crein ~he d!ect..'vc ~~aunt of t!:lc d!spetsiou of 

the: wate.r·scluble •:a.tionic pclymc:r addc:<! to the wash waier is a.t last 0.5 

ppm. 

d. U-.e me:hod cf Cl.aim 1 wherein the effective amount of the dispersion of 

the water-soluble ·:atiomc polymer &dded to the wt.th water is ac least% 

~m. 

7. Tbe method at Oeim 1 wherein the eff'ee9..i.Ye amount of the dl&pemion. of 

the water-soluble cationic polymer added to the wash waior is at least 4 

'O'Dm. .. 
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