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2710R FF Title: TREATMENT OF ORGANI C COMPQUNDS  TOydzib s

CHLORINE + - - - 4 : LEVEL -
Field of the Invention 5 This invention relates to the
t.reatment of various chlorine- cont ai ni ng organi ¢ corpounds to

reduce the level of chlorine in the organic compound. The

invention has particular utility in preparing conpounds for the
4 ubricant industry. -1- Background of the

| nvention 10 For many years chlorine has been used to
facilitatz7{OR.g¥ Oocessi ng of various organic conpounds to obtain
a variety of useful products. O ganic - conpounds whet her

i nkentionally incorporating chlorine or by carrying a chlorine

arong. var 8L hal ool HERuA1BRT e PRHNICERAFLIIRBS T MEYER] MoRNE

préduction or whi chLgwveLbeing elimnated include nmaterials such as
chl ori nat ed bi phenyl, dioxin, and various ozone depleting
materials such as chl or of | uorocar bons propellants. Mre
I nnocuous sources of organochl orine I ncl ude products utilized as
di spersants in notor oils. A dispersant is a conpound whi ch ai ds
i n keepi ng sludge from accunul afieldgobthe hweaigiararts. 20 Due to

vi ronnent al concerns, articular[z i'n Europe, it has becqnendegirable

th elimnate or redRiE fheNtUaIreHes b ke teatpIasduef sVAGOHa: CBloTgy

smal | th‘aco,ntiainin orgéﬁf&“@&rrfﬁouhhg o ¥efudaCHe Vet Yehlorine in the organic

‘One potential sofutfon to elimnating chlorine containing com
compound. The invention has particular utility in preparing compounds for the
lubricant industry. '

Background of the I_nventibn

10 For many years chlorine has been used to facilitate the processing
of various organic compounds to obtain a variety of_ uséful products. Organib
' comﬁcjunds whether iqfentionally fncorpdratihg chlorineor by cérrying achlorine
containirig b'y-prod'uct may generate hYdroch!oric acid upon burniﬁg.
Amdng v_arious halogenated products which are now restricted for
‘i5 production or which are beirig eliminatéd include materials such as chlorinated
biphenyl, dioxin, ahd various ozone depleting haterials such as
chlorofiuorocarbons propellants. More innocuous sourée_s of organochlorine
include products’ utilized as dispérsanfs in motor oils. A di.sp.eréaﬁt is a
compound which aids in keeping sludge from accumulatihg on ehgide parts.' )
20 .. Due to environmental concerns, particularly in Europé, it has become desirable
- to eliminate 6r reduce the level of chiorine in products o matter how small the
: amdunt of the chlorine initially. - .
One potential solution to eliminating chlorine containing com-

pounds is simply not to prepare any compounds in which the chlorine is an



pounds Is sinply not to prepare any conpounds in which the chlorine is an
I ngredi ent or which forma chlorinated by-product. The

i gpracticalities of elimnating the production of all chlorine
cpnt ai ni ng conpounds- wor | dwi de shoul d be readily apparent given
the | arge anmount of chem cal production dependent upon the use
of chlorine. Products which contain only small 5 anount s of

arganochl orine and in which the chI ori n€ does not inpart a desired
property 0] . ve e. d h a
b ocess wisirhfof STEHCA S8, ORobhEREBY-6rddIEy Thi efafcifiues ¥ ny

pr oduct . Ehmimatirey ithe iprodogtiovest aa dﬂennabd:@nuaaﬁngammpnuhm vloekivaide
i ndustry and is often _utilized to pronote or cause a faster

reaction §Bo§lidvget4¢@ddgsqm&5e@g given thgn@r%q #neunt of chemical production -
Thus ‘the ﬁfzﬁéﬁ@énﬂ ﬂ}‘})ﬁﬂ.t i (deaby d’ﬂlghng?t I?‘?gauefs Wt‘ﬁ%hl 88ntdif onl small

organi ¢ chlorine cohtaining conpounds to reduce the ori ne content
aBcept abl gmounts ef ergandididorine aedsnvaljichetheochibiinel ds:esmatha'tpartia ddsssed ed
corrp05|t|on onI}/ Bt ains a g nhor arg)unt of orgam ori ne,and t the

15 B HameosloB ey b4 fiaated prames 108 chirinra QHeg a1
those prog Hfée%s would have scHBET6hd WHIGH HRS haE o686 Bimdds foPIS bl Bhah

the process is conducte convert the underlying organic
subst r at eptaguctr dlhiprineliyin sny cvent ardesiatie meamnt in the chemicgriodustry .

The Fi nkel b fi d Ber. 43,1528 20.
(1510) | PO BRER Aol DR S, oF ZuBB A TRt Fomvtioi o e gepred

0 om des @udtprrg.g‘gépnt W th sodi um or potassiumiodide in acetone sol ution.
It was noted by Finkelstein that primary alkyl halides were the nost
reactive - Thuspsbaneresent inventien deals with anethodsegfttreating ithe. |t

et hyl eni S GG qonteinipg iyMBbunds & FET 3 chichind GBRER &1 1°
subst i t ut acdeprablyTioav Bvelk. | THE prétess GHay Qﬂﬁmodified such that the desired
compasition only contaiﬁs ‘a minor amount of organic chlorine and. that the
15 overall produét-’s} essential characteristics are not changed..' in t_ho_se products
where the chiorine content is relativ'ely high; the process ‘is conducted to

-convert the underlying organic substrate to a relatively low chlorine content by-

product. _ . ' _
The Finkelstein substitution was first d_escrib_ed in Ber. 43,1528
20 . (1910). Organic iodide compounds -were obtained from the chiorides or

bromides by treatment with sodium or potassium iodide in acetone solution.
{t was noted by Finkelstein that primary alkyl! halides were the most reactive
compounds and the tertiary were the least reaétive. it was -further observed
_ " -that the treatment of 1,2-dihalides yields ethylenic derivatives:. For further
25 information on the Finkelstein substitution see The Merck lndex An Encyclope-

dia of Chemicals and Drugs, 8th Edition, 1968.
U.S. Patent 3,975,271 issued August 17, 1976 to Saunier et al

teaches water disinfection or sterilization is stated to be typically conducted



dia of Chemicals and Drugs, 8th Edition, 1968. U.S.
Patent 3,975, 271 issued August 17, 1976 to Saunier et al t eaches
wat er di sinfection or sterilization is stated to be typically conducted
wifh sodi um hypochlorite. A difficulty noted by Saunier et al is that

chl orine treatnment alone often is ineffective due to the
chlorine being tied up in the form of chl oram nes. Saunier, et
al. suggest that brom ne and/or i odine ma'ﬁ'be hel pful in treating

wat er suppligs. 5 . e JR0SS et al . in U S Raten .
4,049, 382, Wéu‘é’(ﬁ‘“ﬁ‘;’é‘p‘?‘é‘i’fﬁé}b%ﬁ- fg‘i"ff“’“ﬁy noted by;apijies ei sie Bt pplorine
noNi tori NY & hedt@itoildBFtehs Mdective §6¢ 10 HS chibimele¥ag ed up in the fornPf
Ross.is described as mxing a sanple streamwith a reagent stream _

cont ai ni ng of chlosainsisat &hurden| etxabsuagest! thatebeminenaadier lodink: may bes
wel | as loful in 1S LEXCESS armuqt sof i odide ion. The process is stated to
t ake< pl ace }Eelﬁﬁ' {hL5eafipg water supRiiSqe  on reacts with all residual

chlgorine in the sanplpogséEeAMAONS.] BatefBMo048B82, issued Septambed20g1977e
activity of the iodine is then neasured in the resultant stream by
pot ent i onetdiseussia methes for monitoring total residual chiofipe ingalution.ufBe Brogass ous

| ubricating.opRl..co LS, 1 S, (i e | 587
i ssued Jang)gr boﬁg,'g%gg@é%e eanégerﬁﬁ@?%%jasraq%le Strearddiq’\s"{g\\%ufe ar e%r%%#d in
U. S. Pat entcoditdihing/ 8 disassbenrted Wongilex of atichiometal ion and iodideviomtes well @s965.

The Rense patents generally_discuss a process utili zi n% chl orine
to obtain @ReexXeasstamauntohiadida ionndherupress it aied &a take plagesych that

aglpydri de (?é%iﬁgli&j\geuc 5 Quith ?Il residual ghlorine in the sa {eﬁtﬁ%ﬁ%@'ﬁséyﬂ%wr €s

concer ni ng e pro I'on of or gano su ei c an i de
are found itoiddine. Rdtecadtivity28fithSiadirmsisatien measured in ke eedidtaritStrei Gyt o -
Mei nhardt et al ., L. - U S. Patent 4,943,671 to Dockner et
al ‘descri h@OENUPHEHIG titigtion. reductive dehal ogenati on of organic

hal ogen conpounds.. Thg¢thgAksctlire 88Rtious lubricating oil components is discussed
in U.S. Patent 3,231,587 issued January 25, 1966 to- Rense. Similar
15  disclosures are found-in U.S. Patent 3,21 5,707 to Rense which issued on
November 2, 1965. The Rense péte'nts gehérally discuss a process utilizing
chlorine to obtain the reaction between a long chain hydrocarbon and mal_eic
anhydride or-maleic acid. _ |
More reée'ntly, disclosures concerning the production of organo
20 . substituted maleic anf)ydridé are found in U.S. Patent 4,234,435 issued
| November 18, 1980 to Meinhardt et al.
U.S. Patent 4,943,671 to Dockner et al describes a process for
reductive dehalogenation of organic halogen compounds. The organic halogen
- 'combounds are reacted with a hydrocarbon in the presence of carbon and iron
- 289 powder or an ifon compou_nd' at elevated temperatures with the formation of

hydrogen halide.



conpounds are reacted with a hydrocarbon in the presence of carbon and iron

25 powder or an iron conpound at. el evated tenperatures with the
formati on of hydr ogen hal i de.
-£ Summary of the Invention

A'process for reducing the chlorine content of an organochl orine
conpound i s described, and the process gonprises: introducing into the
ot ganochl ori ne conpound, at |east one acid selected fromthe group

consi sting 5 of Lew s @thisiy Bethbahvailids ot her than hydriodic
acid and hydrobrom c acid, —L'a'n%“m’g%rm't aci ds having a pKa of

| ess than about 2 t A poocess furredueingahe chlorine contentohbacirgagocierine
organochl ori ne coppound w.th the at |east one aci.d in fhe Lo

mxture f&PRPYA i'%i‘g‘?ﬁc"é’ﬁgurﬂ“doft;'?iﬂfé’c?ﬁs KarfiotSesio tfducieg dBH afe of
t he organocHIbARBYOMEBUAE J19ERR UM acld selected from the grodﬁ‘céﬁ@i&ﬁgp an

enbedi nent, “a process for reducing the chlorine conten

oBganochl of iLesvis ayids) miiresaldacids idther thdrchydoogici asid anghhydnobngmidacid,

or ganochl or.i,ne cogpoun ith (a) At ast_.one_acid,.sel ected fromthe group
conel st | ngndrOTEENG stitaving A KR of S BRRerOoHER TR, Bt h5re Sd
hydr obr oncendsdtthg ¥h€ &Pﬂﬂﬁbﬁl&ﬁedéo%\b!uhﬁ wiftKanhefad RSt idh adlPii the and
(b) 15 a source of 1odine or bronmne for a sufficient amount of tine

t o r educeminture for a sufficient amouat o tiroattoofeduce thegeliotine gantent efbend.

Anot her process .f.or. reduci n%g%he chlorine content of an organo-
chl orine 86?%%07'@9(?8@‘? , and the process conprises: introducing into

1¢e organochl ori ne (RaERGtHH enfodifdht, DP@CLELFSr REULiIIgthethBindtdhtent, and
20 . contacting the organochl orine compound with the Lewis acid in the
m xture i Af an organochiarine egmpeyadds daserbrdavhich semprises Lonteeting dhe

oo STl b with (o) ot 1Bk S Bl oh e oroup
process foonsietingi 0§ Léwiscdoids,neninerdieatids other than hydriodic acid and ’
C hydrobromic acid, and otganic acids having a pKa of less than about 2, and (b}
15 . a source of iodine or bromine for a sufficient amount of time to reduce the
chlorine content of thé-organochlorine'compoﬁnd. |
Another process for reducing the chlorﬁne-content of an organo-
chlorine compoimd is describéd, and the process comprisesi introduci_ng into
the organochloréne compound, at least one Lewis acid to form a mixture, and
20 * . contacting the orga.nochlo'rine compound with the Lewis acid in the mixture in
the absence of elemental carbon for a sufficient amount of time to reduce the .
chlorine content of the organochlorine compound. . |
In another embodiment, a process for reducing the chlorine content
- of an organochlorine compound is described which Comprises contacting the
25 organoch!orine_ pompéund with (a) at-least one acid -se!e'cted from the group
consisting of .Lewis acids; mineral acids other than hydriodic acid and
hydrobromic acid, and organic acids having a pKa of less than about 2,.and (b)-

a source of iodine or bromine in the absence of elemental carbon for a sufficient



of an organochl orine conpound is described which conprises contacting the

25 organochl ori ne conpound with (a) at |east one acid selected from
t he group consisting of Lewis acids, mneral acids other than
fydriodic acid and hydr obrom ¢ acid, and organic acids having a
pKa of |ess than about 2, and (b) a source of iodine or brom ne
I n the absence of elenental carbon for a sufficient

<~ 5- anount of time to redi®e the chlorine content of the

hl ori d. - | | dj . t
"nvent | s SHRRIAPdYen e pring qRstent SRR SERGERRd o RBRRR,
b ndi cat eqn il émBbdafkAls anthe préstntlihventions the oegadotialdgea compound is  or
brem ne in the absence of any el enental carbon. _5

L In
ot her enisomtastedswiththeingicated asid s asits andaptigRally the source ghigdinge a

chl ori ne- LN I Y, LI ide, and a chl ori ne-
cont ai ni ﬁ’gc%ﬁlt'af’gﬁ tggo%)?gf'ggf(lfa&% &%ggﬁ'%gﬁgﬁénd mal ei ¢ anhydri de
Br epar ed Ini bthée drmbediment| ¢ie coigamochRaliyal Eemplosidsi may

anhydrides treated in_ .. accordance with the nmethod of the present
i nvent i osomepriselachlerire-spNEINing polvalkenyl sugainianpydridss andyd SRIOfIILT her
reacted w : %ﬁ:qi 1 d maleidBnttydrfd d

pol yam n\egogg?fﬂgp%%) yoor;l'f%r%?j Sg%afﬁémc‘ﬁﬁ%%ﬂ A%n?/\ﬂ?cg‘%?le use%l é?ﬁre%are as
di sper sai sthen presencat ofgctdbrineonpBelyalkernyls@eihialiangurdridess tegated in

| ubricatin ' tions also. are .desgor 'rg d_h

sencet of | . ated
Descr | pt POROBIANGR Vit Hag ragmath ot Hhe Aresqat invention to redtce the cigring o

10hydr ocaibykent mé,%?%ng‘\/ctsé)qahheﬁ reastatP MitR S polyamine or &/pdlydl) iorld y
hydr ocar bon, groups. Substantially hydrocarbon descri bes groups

whi ch comsizturenofa ipalyarinehrand supelyol te fosmyiiiectomponpds avhish areeussfationi -

Dol oo ot Sl BF s ifgons. Sueh ispersants and HEF®
hydr ocar hareqiBskitloreniiso drbestAbed tidtdat.i c (e.g., alkyl,

al kenyl or alkynyl), alicyclic (e.g., cycloalkyl, cycloal kenyl)
substituents, Descri _ti'on of t%e-Preferred Embodiments

.15 T he . term«"hvdrocarbyl" inCludes hydrocarbon, as well .as

substantially hydrocarbon, groups. Substantially hydrocarbon describes groups
which colntain non-hydrocarbon substituents which do not alter the predomi-
nately hydroCa.-._rbon nature of the group.
Examples' of hydrocarbyl groups include the followi'ng:

20 - (1) - hydrocarbon substituents, that is, aliphatic (e.g., alkyl,
' allkenyl or alkynyl), alicyclic (e.g.,- cycloalkyl, cycloalkenyl) substituents,
arométic.—, aliphatic- and 'a!icyblic-subs-titu_ted aromatic substituents and the like

as well as cyclic substituents wherein the ring is completed through another.

' ~porﬁdn of the molecule (that is, for example, any twd indicated substituents

25 may fog_ether form an alicyclic radical); | | _

| (2) substituted. hydrocarbon substituents, that is, those
substituents containing non-hydrocarbon groups which, in the context.of this

invention, do not alter the predominantly hydrocarbon substituent; those skilled



argmatic-, aliphatic- and alicyclic-substituted aromatic substituents and

the |ike as well as cyclic substituents wherein the ring is
conpl et ed t hrough anot her portion of the nolecule (that is, for
ex&npl e, any two indicated substituents 25 may together form an
alicyclic radical); (2) substituted hydrocarbon
substituents, that is, those substituents containing

non- hydrocar bon groups which, in the cont@&xt of this - i nventi on,

0 !l G PR TIP3 B L,
(especi al | Yhﬁ ldid%loaﬂ&ﬂ( ,|Kk&86 Odnercapto, alky(mer&éﬁbOM{o,ahKRi% stffoxy, etc.);
y

mer capt o, mercapto, nitro, nitroso, sulfoxy,
(3) hetero substituefdls, betgeroisubstitupnts; thattis, substitugnts whiph will, while

naving 2 PR R blag PR i e S L TR e
corgposed ofingahtiBn, doEin StHdratian bafwroairegaatvwd la hﬁgaapamam dthebesee of
ordinary skill in the art and inelude, for exanp

ni trogen ar@omposed of carb@newr@eb%itabaﬁ%tea@atoen@wﬂl pyramgarent e ;hose of

t hi enyl a

pr ef er abl y n'gﬁ%n%r& él?llllgxn&(\)%éﬁ %ﬁﬁ{?%()dr dcaFt?gralmspl%sfu'{%ﬂq{’&%p‘ mlﬁga%ﬁﬂ%do
present forsuntesybstueatsay) eay Qipyridyl,tfoeyihdengiimidazotylete. Qntgoneral, no
there will be no such non-hydrocarbon substituents in the hgdrocarb vyl

gr oup, more thanaboythé, Wa?@%f BYIMeFethRn @ney pan-DydrogaiPeR SubSHtYeup.
Mg ur enent\ﬁnlggéepggslé‘r?f ver rgtW%aPﬁ?tp%té’tﬂer:ﬂxfr] g ro-ga'n‘ﬁwt Btl%r%:p[ " eOfE%n

wor d - " about prior to any suc suremne
speci fi cat mhlerexmilldjeanamucﬁemmgebyémntarMm sabstituents o the ihydrocardyt nhmup,

descri be the venti.on erat yures % erein are I n degrees Cel sius,
parts nd the ﬁMﬂf%’Eéﬂ@%'sa%e %J&ﬂpar W sures are in kPa
gauge unl ess ot-her - Meaﬁ-]xremenfé"h%?eih@é%H@%to%%%eaaﬁﬁrbkﬂnﬁfe b RIE the OF
lodine is expressed to chlorine herein, the ratio1s in

equi val ent swoed g'abloutb rﬁlay be mtroduced prior to any such measurement in. the
15 specification and claims. Ranges and ratios may be combined to further
describe the invention. Temperatures given herein are in degrees Celsius, parts
and percentages are by weight, and pressures are in kPa gauge unless other-
" wise indicated.  Where a ratio of bromine or iodine is expressed to chlorine
herein, the ratio is in equnvalents, e.g. { to Cl.
20 T It is understood that at least some of the chlorine is chemically
incorporated in an erganic compotind (hereafter organochlorine compound or
 chlorine-containing organie compound), and other chlorine may be preseni as
a solubilized or otherwise suspended sait. The bromine or iodine used herein
! - isin ahy form capable of generating elemental iodine, hydrogen iodide, bromine
25 or hydrogen bromide. |
The invention is particularly useful for lowering the chlorine
content of chlorinated polymers. Without wishing to be bound by any tl_le_ory,

the invention is useful in treating chlorinated compounds such as polyisobhtyl—.



20_ It is understood that at |east sone of the

chlorine is chenmically I ncorporated in an organic conpound
(hereafter organochl ori ne conpound or chl ori ne- cont ai ni ng
orjgani ¢ conpound), and other chlorine nay be present as a

sol ubilized or otherw se suspended salt. The brom ne or iodine used herein

Is in any form capabl e of generating el_.?_ment al iodine, hydrogen iodide,

b¥om ne 25 or hydrogen brom de. The invention

i's particgharh I : ' C idae Nhgiie

chl ori nat edélpoT“>a/+r$'S\=3‘r%§.él Q/ét%hghf %‘%ﬁ%ﬁg%@ Eléﬂﬁc?%néc' btile A?\?/atteﬁegﬁy%‘ r&g :

t he i nvenséamdasy csebahs ion darr eed iprignaryl canboaisdd prinmpoyicdcborubonded to a

pol yi sobut yl - . ' - . -7-
- ene wher eq%/%@"b%rtve‘fﬂrpgf‘"eg?f%‘t’%d‘?rﬁpquwa&ﬁm‘?ri‘ raferring e palyisolytyiens thak, eq

secondar ytHea*jisias Hyidr6Barm did SMbYingfédpBE/idcb Uty AreGiddPimtOMPgel 0 @
quaternary carbon). It is understood.that when referring to polyi sobutyl ene

that ably and when'qnly the alflorinstedformiisdmsaing thatthedepm polyisobugeryle ar e
used i ntegghange- 5 ..o ably and when_only.the chlorinated formis
meant et BAAe kb0l elipR erefiig 16 BolvisqlfghyBuc g amhVaier or .
when ref efhel MButd™ BAhYUEER UsD thioHitdted CpaRisoliutéRylsuccinic anhydridR aps!r €”
anhydride and chl orinated pol yi sobut enyl succi nic anhydride are

i ncl uded,inghegh andowhgnianty &'I%/# ehioninated forirmis intend  terpechloripated

chl ori nat , ' ' inic anhydride is used. 10

The preségﬁyfsﬁegﬁ?qgﬁucg‘gi%}rﬁ'Z@’P%ﬁfgyg ﬁ%%g‘d, relates to a process for

10 eat i ng or ganochl oThe presem inweition) as phéviously metedardlate toapaoeds)fot 0
reduce the chlorine content. A wide vari etc& of organqchl ori ne corg%(gunds may

be treat d8834NG QrGARARBIOTIRE; FOMPOURAS: kals ChiornascRRtaiaing CAMRAY 8l e

exper | ”e'Fe?f.&:@‘ihﬁBﬂf&rirﬂeoé&ﬁ@hhah%tb%a%ifny%6@9&1&&&&%&9&’}1&8%8&Fﬁé wi
15 ‘all'ow the technician to routine praCtice the invehtion and to
det er m neba tre@bed in accordancewitietise iproegss bt ahé presemiainviesttioar. Simple

chl ori ne-cont ai ni Th nochl or_d ne

conpound §mrmeqp%§io§2388€r2géhr%{%¢ dﬁ?@e conditions is destgfiboerog %erem wi

15 allow the te‘chhicién to routinely practice the invention and to determine if the
| process is applicable to particular chlofine-containing compounds.

The organ_ochlorin_e compounds which may be treated according
to the present'iﬁventibn-in order to reduce the chlorine content thereof may be
chlorine-containi.ng organic polymeric compounds and mixtures comprising

20 - . chlorine containing prganic' polYmeric'compositions. in one embodiment the
| organochlorine compounds treated in _a'ccordance with the invention may be
mixtures comprising a polyalkene-substituted succinic anhydride and chlorine

which may be free (e.g., Cl, or HCI) and/or bonded chlorine such as polyalkenyl

' chiofide, chlorinated - polyalkenylsuccinic anhydride, chlorinated succinic

25 anhydride, etc. In one preferred embodiment the organochlorine compounds are
polyalkylene succinic anhydrides arid in particular polyisobutenyisuccinic

-anhydride mixtures containing up to about 20% by weight of poiyisobuténe and

small amounts of free and/or bonded chlorine. The polyalkylene succinic



to the present invention in order to reduce the chlorine content thereof
may be. chl ori ne-contai ni ng organi c polyneric conpounds and

m xtures conprising 20 chl ori ne containing organic polyneric .
conpositions. In one enbodi nent the or ganochl ori ne conpounds
treated in accordance with the invention may be m Xt ures
conprising a pol yal kene-substituted sucginic anhydride and chl ori ne

whi ch nmay be free (e.g., COJ[err] or HCry  and/ or bonded chlorine such as

O o1 natdimides are ofEA «Bldfiy 1 s BLbORL TR BGR SUFARE SliBfiien:

the or ganagdniteri ne conpounds are .. pol yal kyl ene succinic
anhydrides and in particular ponispbutenYIsuccinic anhydri de
nmi xt ures cont ai ni ng?0p stbstibyed sussinig agxlajing genisicpndmabanastenized by

Sl | amiplieabodd SRuARGhGIr HARABILLBE Blbfoudl B RALNALLY TRRRNGEOR) ©

anhydri des dare often referred to as su carboxyl1rc or suc

&yl ati ngs referred to hexgindfter, for convenience, as the “subsTiteesufsduguaad is
succinic acyl afj ng agents, can characteri zed by, . the presence
W Ehin ¢ et it & Pob K Sta T Beaahebps Form Bhch the pHbSHHIERG giouss

i's referrgd d&g)&%fﬁhg@féﬁﬁam&%ﬁf& Hh‘ﬁﬂﬁ?ﬂuﬁ‘xﬁleff BferagtPFiold A wej " and

i's erived froma pol yal kene. The pol yal kenes from whi ch the
subst i t ueralugyodigideast about 300ar Marer ofted theyMbevaluearis@tdeastcaboyt 9000

ore ot « reréiaBinat ita $ac 13bboe spoahowgB0"Sr 8leR' 109081, 18iithed”
1eeast abQithbddiphertB, the PBIVhIKRARS Ao VLR belcit8ctdrizeef asrhai\ﬁng'I\A\I\,}‘:A/I/MI\?q

enbodi nents, the pofyal kenés al so can be characterized as having
val ues ofvatyemohifoun abagrtt b-3atsmaboyt romhigiher..

second group or noi | gt | el i r
herein as the " succﬁ%ggé?éﬁg(’gw '&fﬂg%stgcci nlecz§c rlgﬁ'g%sa%%é\&g%f%feéﬁen 5? n
groups herein as the§udtiniegroap(s). Wrhe sticeitiolgrotip(s) shauRbtentain groups a or
amnes to form 15 Imdes, amdes or amne salts, or reactive_ netals
or basi cd¥high, aar reaet -mmalgohols to form esters, ammonia or amines to form

The

15 - imides, amides or. amine salts, or reactive metals or basically reactive metal
compounds to form metal salts. | .

A preferred chlorine-containing compound whig:_h may be treated
according to '.tﬁé present invention in order to reduce .thé chlorine co_hi:ent
thereof is a polyalkylehe'succinic anhydride and in particular a polyisobutenyl-

20 " . succinic anhydride. Thé'preferred compounds have a Mn value of about 1,300
to about 5,000 and an Mw/Mn value of about 1.5 to about 4. The acylating
agent is further characterized by having within its structure,.at least 1.3 groups

“derived from the dibasic, carboxylic reactant for each equivalent weight of the
-groups derived from the polyalkylene (polyisobutylene). For the purpose of _

25 convenience, the disclosure of preferred organochlorine compounds which may
be treated according to the present inverition are found in_'United-States Patent
4,234,435 issued November 18, 1980 to Meinhardt and Davis. The entire text
of United Stateé Patent 4,234,435 is incorporated by reference.



conmpounds to formnetal salts. A preferred

chl ori ne-cont ai ni ng conmpound whi ch may be treated according to
the present invention in order to reduce the chlorine content

tshereof is a polyal kyl enesuccini ¢ anhydride and in particular a

pol yi sobut enyl - 20 succi ni ¢ anhydride. The preferred conpounds have a
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first chlorinating the polyal Kene until there is an average of
at | eastcemntactingitbe polyalkene wn:h ¢!aipnea<gasmﬂté¢he desined gmoustt of chiorine
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are examples of suxtable diluents.

The second step in the two-step chlori_qation procedure is to react
the chlorinated--polya'!kene with the maleic reactant at a temberatuce usually
~ within the range of a‘bbut 100°C to about 200°C. The mole ratio of chiori-
20 " . nated polyalkene-tb maleic reactant is usually about 1:1. (For purposes of
' making the two-step chlorinated product} a mole of chlorinated polyalkene is
that weight of chlorinated polyalkene corresponding to the Mn value of the
unchlorinated polyalkene.) However, a stoichiometric excess of maleic reactant

" can be used, for example, a mole ratio of 1:2.
25 - If an average of more than about one chloro group per moiecule
of'polyalkene is intfoduced during the chlorination step, then more than one.
mole of maleic reactant can react per molecule of chlorinated polyalkene.

Because of such situations, it is better to describe the ratio of chlorinated



1

chlorination procedure, it should be one which is not itself readily
subject to 15 further chlorination. Poly- and perchlorinated and/or
fluorinated al kyl benzenes are exanpl es of suitable diluents.
fhe second step in the two-step chlorination procedure is to react

the chlorinated pol yal kene with the naleic reactant at a tenperature

usual l'y W thin the range of about 100[err]C to about 200[err]C
.The nole ratio of chlori- nat 84 pol yal kene to maleic reactant is
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e en

chl.ori nat e to maleic reactant wll normally be such as to
provi de bywelght Unrabotad excessqualeis eeactant mayvdiestrigaed framthe reaetittol e of
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under Staé'gjéj@ﬂatrhﬂbé{bws normal |y desirable to. provide an 10 excess
of maleic reactant; for exanple, an excess of about 5%to about 25%

by wei ght. Unr eact'ﬂde esaudtingmalvalkenyhsubstituted syeckic agylating ageatis.

eacti Onoptxonally, again_ chlorinated if the desired number of succinic groups are not

present in the product. If there is present, at the time of this subsequent
chlorination, any excess maleic reactant from the second step, the excess will
react as addi_tior_lai' chlorine is introduced during the subsequent chlorination.

Otherwise, additional ‘maleic reactant is introduced during and/or subsequent

20 . to the additional chlotination step. This technique can be reb_eated until the

total number of succinic groups per equivalent weight of substituent groups
reaches the desired level. :
Another procedure for preparing substituted succinicacid acylating

agents utilizes a 'process described in U.S. Patent No. 3,912,764 and U.K.

.25 Patent No. 1,440,219, both of which are expressly incorporated herein by.

reference for their teachings in 'regard to that process. According to that
process, the polyalkene and the maleic reactant are first reacted by heating

them together in a "direct alkylation™ procedure. When the direct alkylation



product, usually under vacuum or reacted during a further stage of the
process as expl ai ned bel ow. : The
resul ti ng pol yal kenyl -substituted succinic acylating agent is, 15
optionally, again chlorinated if the desired nunber of succinic groups are

not present in the product. If there is present, at the tinme of
thi s subsequent _ chl orination, any excess nmaleic reactant from
the second step, the excess wl| -11- "react as additional chlorine is

i ntroduced during the sub yent chl oyinat. on. ] . O herw se,
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Accor di ng 1t3 stpeinimgeiips into the final product fog eachrequiyalenbweight ofgrauns
hydri deg4ak PP ion for each . nol e of olefin

ggl ymer; fj.éésegi yaltﬂgrf;eavgf‘ﬁgﬁ%frect al kyl ati on step i s conducted 5

at tenperatures of B3GFuethel Griech@®O0pErpreparibgr angucdiaic lcytating iagentidisci ng
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i 1 i ngdisplases el Tajent 4,339,587 $hsiied dapfieRedbe ol 12 ReRe FiEh
acyl at i NQisaHEMS iﬁ&cﬁgukatﬁefﬁé&bigﬁm o\ (efBfence. This prodRSCiTRdWN B8 thee

sufficient maleic reactant an orine to'incorporate at f east

1. 3 succi hone stepfpwocass, ardcompeises prepating amixiute etan olefimpolyaieglandof
ggoup_s maleic anhydrid.é}- and cohtacting said mixture at a temperature above about .
140°C - with at least ‘about one mole of cﬁlorine_ for each mole of maleic
anhydride. The product of the above process, as indicated before, is a
hydrocarbon-substituted succinic anhydride, but it is not yet established
whether the hydro‘cérbdn radical is a saturated radical or one having olefinic
20 - linkages. .The mechanism by which the product is formed is likewise not
' known. Itis known, however, that the process is different from one in which
the olefin polymer is first chlorinated and the chlorinated polymer is then
allowed to react with maleic anhydride under similar reaction conditions. The
- two-sfep process requires a consid.erably lengthier reaction time and resuits in
25 ~products which are much darker in color. Also, if the olefin polymer is to be
chlorinated first, the chlorination temperature should not be aliowed to exceed
120°C. Higher temperatures are known to cause dechlorinat_idn and thus result

in products having little or no chlorine.



10 - derived fromthe polyal kene. A further

ifet hod of preparing a succinic acylating agent is di sclosed in
U.S. Patent 3,231,587 issued January 25, 1966 to Rense which S
herein incorporated specifically by reference. This process, known as the
"one step" process, and conprises preparing a mxture of an ol efin polyner

and 15 mal ei ¢ anhydride, and contacting said mxture at a tenperature
above about 140[err]C with at |east about one nole of chlorine
for each nole of meygi garry out the prytRYs) ides pTBférﬂichl:@t theé dHeriad e
process, as indicated before, is a drocar bon- substitut ed

succi ni ¢ iattegduceddntathe r Qaqtpmmnf;/efteégt\emlﬁfghealvmef has been {heronghly ne
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cause dechl ori nati ofp@ndidiftiin feMpdrature at whichi the?F@sLIS ofakkNébdvd tl e

or no chlorine.
- Ha2- process takes place at a reakonable ratels ableut gridd¥Sshenae, ithe rigiraped

that the chlorine b i ntrod i nt.o.the.reagti fier
the. ol of itemioRE Fahisbethe PRSI UG B8 cai8a ol fEfd GHlofigptddd
anhydri degf 140486 THi!REfcifed ferApbRitEFbs @sudMRahgbBetWwabA@bout 160°Cand Wi th
the olefin polymer prior to the introduction of maleic anhydride, chlorina-
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.15 - determined brir_ha_ri!y by the decomposition point of .the-comppnents in the

reaction mixture.

The stoichiometry of the reaction involved in the herein-described
process requrres approxrrnately equimolar amounts of the maleic anhydride and
- the chlorine used For practical consrderatrons, however, a slight excess,
20 o usually in the nelghborhood of 20-30%, of chlorine is preferred in. order to
offset any accidental loss of this gaseous reactant from the reaction mixture.
Still greater amounts of chlorine may be used but they do not appear to produce

any noticeable benefits.
The relative amounts of the olefin polymer and maleic anhydride
.25 will vary according to the proportion of the succinic anhydride radicals desired
'. in the product. Thus, for eaeh mole of the polymer employed, one or more
moles of maleic anhydride may be used depending upon whether one or more

succinic anhydride radicals are to be incorporated in each polymer molecule.



maxi mum utilization of the chlorine used, the rate should be about the sane
ds the rate of consunption of chlorine in this reaction.

The m ninumtenperature at which the reaction of the above 10 process
t.akes place at a reasonable rate is about 110[err]C, hence, the m ni num
tenperature at which the process should be carried out is in the

nei ghbor hood of 1 40[err]_13 Jhe preferred tenperatures usually

£ ange between about 1 60[err]C and about 220[err] C. Higher
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pr oduct . I enpl oye one
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succi nic anhydride radicals are to be incorporated in eachop
mol ecul ebutadiene, isoprene, chloroprene, etc. are likewise contemplated for use hereigg

In gener ovu? lFée %rloﬁ}édrldAG%?]@fﬁ'f]u Q%)tm;?ﬁségfe gt BEs59% B?\Hélg?ﬁ:er the

proporti iC an used the ot her "han
-a nol ar @Rﬂ@po!ﬁ)fnérhél'l’@bmmﬂymersmaﬁbela(empmwd by copolEaembf/ 88 of | |

ST sghutone with T84 Bt blddlend! St St HSRbbbbgHS v B 47 5, ¢
1 5 nvent i Oé}y\'éné‘%ddié‘me?s of 98% of propene with 2% of piperylene, terpolymers of
98% of isobutene W|th 1% of plperylene and 1% of propene. etc. For the most
part, polymers of isobutene are preferred for reasons of their ready availability
and the_particu.la'r 'utiifty of the products obtained therefrom. The molecular
weights of the bdlyme.l;S' contemplated for use herein may vary within broad
20 " limits such as from about 100 to about. 50,000 or even higher.

Inone embodiment; the chlorine content of the chlorine-containing
compbund,s is reduced in accordance with the process of the presént invention
by contacting the chlorine-containing compound with at least one acid selected

~ from the group consisting of Lewis acids, mineral acids other than hydriodic
.25 acid and hydrobromic acid, and organic acids having a pKa of less than about
2 for a périod of time sufficient to reduce the chlorine content of the organo-

chiorine compound.



to the treatnent of hydrocarbon substituted succinic anhydride derived from
ot efin polyners. The olefin polyners include principally the honopol yners

and copol ymers of | ower nono-olefin, i.e., ethylene, propene,
i.sobut ene, and n- but ene. Copol ynmers of the above-illustrated
| ower nono-olefins wth 10 copol yneri zabl e hi gher nono-ol efins or

di ol efi ns such as hexene, cycl ohexene, but adi ene, isoprene,

chl oroprene, etc. are |ikew se contenpl"ﬁt ed for use herein,
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suf fi ci eredide, zingoxide ard gncsulfate c Eramles of irpe compaimnds include ferrous
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J14- a%%@t% '?éjmc acetate, ferrolus be{'ﬁg%: e fer d'om:d(ta ferT_lous %?londﬁé f%r(:)'lr(]:t ent
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compounds include cuprous oxide, cuprous chlonde cupric acetate, cuprtc .
bromide, cupric chloride, cupric iodide, cupric oxide, cupric sulfate and -puprxc
sulfide. Exarﬁples of boron compounds include . boron tﬁﬂuoride,- boion
irichlbride, boron trib‘rdmide, trimethylborane, triethylborane, trimethylborate,
20 . triethylborate, triisopropylborate and tributylborate. Exar_nplés of aluminum
compounds include trialkylaluminum compounds such trimethylaluminum,
triethylaluminum and triisobutylaluminum; aluminum alkoxides such as
aluminum isopropoxides, aluminum sec-butoxides and aluminum t-butoxides;
" .aluminum halides such as aluminum ﬂuorideé, aluminum chlorides and aluminum
25 bromides; and aluminum oxide. Examples of tin compounds include the
'stannous and stannic forms of tin acetate, tin bromide, tiri_ chloride, tin iodide _
and tin sulfate. Examples of titaniur_n' compounds include titanium (tV) chloride,

titanium (V) isopropoxide, titanium {IV) isobutoxide and titanium (V) ethoxide



5 reduce the chlorine content of the organochl orine conpound.

A wide variety of Lewis acids are useful in the process of the

present invention. Various conpounds of zinc, magnesium calcium iron,
gopper, boron, alumnum tin and titaniumare useful Lewi s acids. Exanples
of zi nc conmpounds useful as well as Lewis acids in the process
of the present 10 I nvention inqhgges zinc acetate, zinc oleate, zinc
brom de, zinc chloride, zinc i odi de, zinc oxide and zinc
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15 aromatic sulfonic acids such as methane suifonic acid, trifluoromethyt sulfonic

. acid, benzene sulfonic-acid, various 'p'-alkylbe'nzene sulfonic acids, p-foluene
sulfonic acid, and naphthalene sulfonic acid; carboxylig: acids such as
cyclopropane-'.‘l-ﬂ -dicarboxylic acid, nitroacetic acid, dichloroacetic acid, maleic
acid, oxalic acid , picric acid , trichloroacetic acid, trifluoroacetic acid, trihydroxy-

20 " . benzoic acid; pheno_lic compounds such as trinitrophenol; and phosphonic acids
such as pheny! phosphonic acid, methyl phiosphonic acid-and trifluoromethyl
phosphonic acid. _ '

Mixtures of any of the abc‘we-d_escrfbed acids can be utilized'in the
' process of the present invention. For example, mixtures. of Lewis acids, a

25 mixture of a Lewis acid and a mineral acid, and a mixture of a Lewis acid and
an. organic acid may be utilized in the process of the preseht invention. In one
embodiment, a mixture of a zinc salt and an iron salt has been found to be

useful. When a mixture of acids is utilized in the process of the present



present in the organochl orine conpound, or the zinc oxide nﬁy be converted

5 to zinc iodide by reaction with the source of iodine added to the
reaction m xture. Lewis acids may al so be formed in situ by
adding to the reaction m xtures, nmetals such as magnesi um

al um num zinc, etc. Qher exanples of Lew s acids which may be
utilized incl ude ethyl ethylenetetracaygpoxyl ate and

tetracyanoethyl ene. 10 M neral acids, other than

hydri odi gnafritibr e Hdd9 BEATBE ad86d as a mixture, oMtheladTay @ bé bieddoi n t he
present invention include strong mneral acids such as sulfuric

aci d, ni the organathlptioe Immmu sequegtiainsswhiorany geder; hyp0| odus

aci-d, etc. The aC| al s t aci ds
havi ng a pKa of 3- rﬁﬁﬂﬁg8 h% a§é§8%?§é%%% g\llJC amﬁﬁg el d)cfgaar}:hlgphat i C
and 15 org ano’tﬂﬂmﬁe Cccﬁﬂbé@ﬁd amagi wsrys beBr as wide hanges Wid generaatiyg, the
trlfluoronethyl sul fonic acid, benzene sulfonic acid, various

B- al kyl bamaurg efiacidnion ar eaw-vqieﬂbbaﬁwé is convenientlys [f) thirenge o frafd

napht hal

cycl opr o%ﬁﬁgg Txfl @E& c%qﬁg &'gg%é %rfn%t égg# :&vaggn& Ofof '8?% ggtu |ng aci d,
mal ei ¢ (covalent) chigrirte lrptlrﬂi oyano chlorihcrcdmﬁoudd tViorshbfieaabetratioawilld,
trifluoroacetic acid, tr|h dr oxy- benzoi ¢ aci,d epollc npounds
such as beifrorabgusisi0 éﬁ@qﬁ\’éérﬂﬂ}m’éle&ﬁ?% acid per equnvalgBEﬂ f@ﬁk}l
phosphoni,g, A dhioftid i theBRIAHELHIGHAS ' riipdhd! Th 4PLRAE Sifibodiment, the
phosphoniCc tures o any of

1@bove- deama@md)fmdimmpmrkge froir abedt Or000 % to about 5% pwouemt(ﬁasede
present i nvgnt ion r exan(g{ m Xt ures (?f ew s_aci m xture
lotjp m

of a LewP8t e.vae'ahao ¢ gorapauad, iNofg aftga. ﬂ‘%ﬁhds'sgé?%e%d
an or ganhmoifits! omra%b%t b. @9«#% fo hBBu? rzos%ay@oe*ghe baseaemmerwergmon In

one enbodi ment, a m xture of a zinc sal an iron salt has
been f ouafiorgarmehlorine compoumhful. When a mxture of aC| ds is utilized in
the process of the

-16- Hﬁr es ﬁﬁt*\fef‘PF?P%ldeE egr{hﬁe pé?ﬁﬁ% i&‘é’ egtiﬁpkttapeorq)q,nq-he

1§ci ds Ca@hféﬁn@%ﬂpé@nds are_contacted with (a) at Ieast one acid selected from the, |
group consisting of Lewis acids, mineral ac:ds other than hydriodic acid and
" hydrobromic acid, and organic acids having a pKa of less than about 2, and (b)
a source of iodine or bromine for a sufficient amount of time to reduce the -
chiorine content: of the organcchlorine-compound In one preferred embodi-
20 -~ ment, the organochlorme compound is contacted with at least one Lewis acid
“and a source of iodine or bromine to reduce the chlorine content of the organo-

chlorine compound.
The source of iodine or bromine utilized in the process of the
" invention may be the elemental forms of those materials, preferably iodine.
25 ~ Other additional sources cf iodine or bromine include the respective hydrogen
iodide or .hydrogen bromide; materials such as I3, I, 1,C1°, IC1, I*, or {0”; or an
organic iodide (preferably alkyl) such as t-butyl iodide; or an iodide salt.

Sources of bromine include bromine, and materials analogous to the iodide



t he organochl ori ne conpound sequentially and in any order.

The anmount of the at |east one acid which is introduced into the :

or ganochl ori ne conpound rmay vary over a w de range, and generally, the 5
anount of acid (on an equival ent basis) is conveniently in the range of

from about 1 x10[err] to about 5 equivalents of acid per
equi val ent of chem cally bound .17- (covalent) chlorine in the organo
chl orine conmpound. Mdre often the ratio will be from about

1x10[ er rdodrSestb@ils gre¥aiibd ahaibst gituatibfisaer awsidi thel esd odfa sdieriscsiidty
bound chlorine in the organochl orine conmpound. |n another enbodlnent t he

10 .  musithendre eamavemyr lefhisethe Wrﬁ%&yp@aﬂw@f nan-fingianal se§igyienei ght
based. t | th
cora i s Whete g st WmdRVRR' 10ls UrBRAPEd Blde TR GO RO JBURD o

roma

wei ght Qﬂﬁéﬁblem td@cmm ghmagnesuum saltof organochl orine conpound.
| n -anot her enbodi nent of the present invention, the o (g%no- 15 chl ori ne

&onpounds are contUriaavitha L(sg)ofath sRuicedodineos Braming livergtes e
gr oup COlkthedd Qﬁtrg %r 0t 3 pcg?l%c If%)ly 14 a'at%%rg?mﬁé %‘?'ﬁodlhé%t@‘tﬂ@&ﬁhﬁoac' d

rganlc aci ds having a pKa of |ess
t han abaHlorine ecmp(dmhd It is noted heremﬂhabthﬁ teroniorgarmctiotine compound
sufficient amount of tine to cont e d)f the

or ganoc HEHS e theaiasting COWPW{EP%‘F&%{]T%%P%W%@@ cgepex%rto Qﬁﬁgﬂ{np
or ganocomggégg%gc?%% tS thQ'YrasdAinViehitioat | east one Lewi s acid

and a s ne or- bromne to reduce the chlorine content of the
10r gano- Thehtblorime canteotiod the starting material may be at gy eyl ce of

Lhe of et &he 96RFed tadERpe P Ao ReBEEiiyeRiohfian aeproqiab INGEHVRTRY, ©°

addi t i onglthe $RIHEE OrehnbEIORAReBoAPBINEE THE hitsriridContemtast theetrb;ath!d)gen
i odi de or hydrogen brom'de; materials such as I[err], I[err! Lerr | C1,

| [err], arganafidoring compmmd is convenientlyegruceddgilgss mﬁqﬂ@ ) -such
as L ggtxx%@%ggg,;i e HtetabAl oL 01001 %t 1.9%. §RHre%%§cPJuﬁ£.%'?&H%%w ncl ude
18 17- less than 0.5% by weight. For example, where the chlorine content of an initial .
mixture of polyisobutyiene and polyisobutylene succmlc anhydride is from 0.05
to 2% by weight, the_ chlorine content of the resultant mixture (treated accord-
ing to the invenﬁon) may be from 0.001 to 0.3 percent by Wéight. Typically,
the amount of fhe jodine or bromine incorporated into the organochlorine
20 - compound will be less than 40%, more preferably less thah 1% to Zb%.by
- weight of the chloriﬁe removed from the organochlorine product. -
~ It is noted that varying the source of the iodine.or the bromine is
not particularly important iri the present i'nve_ntion'since the iodine or bromine
source may be converted.to another form during the dechlorination process.
25 Thus the source of iodine or bromine is a material which will generate one or
more of iodine, bromine, hydrogen iodide, or hydrogen bromide.
The amouht of the source of iodine or bromine employed in

-corﬁbination with the acid compounds described above is generally determined




sources. It is preferred in nost situations to avoid the use of a salt as

Such must then be renoved or left in the product typically as
non-functi onal residue. - Where a salt is enployed it is preferred
that it be the sodium 1lithium pot assi um cal ci um or nmagnesi um
sal t. 5 Uni quely, the use of the source of iodine or
brom ne |iberates the chl onigne but does not appreciably

4 ncorporate brom ne or iodine into the organo- chlorine

conpoundyyldnd 8¢ MR cBRERIINS Naypldafiy! & HEEENBEE 1EVEINGT eRETEdIbige of
refers to the starting conpound and I n the appropriate context to the

eonpoundiodine or bromige emplayed the: fasteng@ndomaie gfficianily the dforess will
The chlorine content. of ,the . startin ' i a
with t hePHs8eA® ¢ dﬁ@tﬁhgnéﬁ?"f'ﬁ8°Bfeer§g$f{qené\)/r | gﬁ??@eaﬁgé ﬂ@'agpﬁ | over

level  process apgears 6 He' 6aé edhiehganetibhs catslytioapputitht ighehe iddine loe
content of the treated organochl ori ne conpound is conveniently

$educed bromisesis mupically, net substantiplly incorporated d8go the, osggnaghlgrine
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than 0. 5% ere orine conte of an 1 nitial

m xture € faely)iose heikels avReabedoinyconjontiibaneithuacledst amdydringeacidst rom
0. 05 . to 2% by weight, the chlorine content of the resultant
nmi xt ur e gesaerihashabeye pgovided that sufficiggt tige ﬁan#il?Z%? 8 f1e3katfe,8r93%m 0. 001

to 0.3 p‘,%’?’ﬁ% éy"’t‘é@h‘?g%cg"ﬁ&h’?‘ﬁl ly, t he anmount of t-he iodine or

brom ne T ncorpora e organochl orine 20 conmpound w I | be | ess
10han 40% nore preTheabhstidretimd isgenkraliy whadéudntime is required teaghievef t he

chlorine renoved fromthe organochlorin r.oduct . .
s not edthedesiast JecljoriRatien ffabe oraRARERIBHNR Eo5P YT 1 TR fRgction may
not pﬁretbgtg&reiéfatéasw R dpplicBfioR’ &F PcHAMIGA! {seitring D ehd h\%atcéii_é?ﬁgor

brom ource may be converted to another formduring t

dechl or i penviided phaicasy .dedfred produthis notdlecompesast bycdieneeantian eande is a
‘material .which will generate one or more of iodine, brom ne,
hydr ogent™®®%i de, or hydrogen bromi de. The amount of

18 he source of iodi Ggndt tPHIREIPURITAGONAN the organochioringaddrnpatingp thet h t he

acid conpounds described’ above is generally deternined . Lo
- amount of the source of iodine or bromine (on an equivalent basis as iodine or

bromine) is conveniently from-about 1x1 0 .to about 10 per equivalent of
chlorine in the_drg'anochlorine cbmboun'd. More typically the equivalents of the
source of iodine or bromine present will be from 1x10° to 5 per equivalent of
20 - bound chlorine. When an acidanda source of iodine or brorriine are used.in the
process of the invention, the relative amounts of the two can be varied.
Generally the amount of iodine or bromine source is greater than the amount of
acid used in the process. The order of addition of the at least one acid and the
" iodine or bromine source is not critical provided the materials are allowed to
25 " mix. |
The process of reducing the chlorine content bf the organochiorine
| compound by contacting with at least one acid as described above and a source

or iodine or bromine is typically conducted between -50°C and 300°C and



by one or nore conditions. Typically, the higher the | evel of the source of
I odi ne or brom ne enployed the faster and nore efficiently the process wll
proceed to reduce the chlorine content of the organochl orine conpound. The
pr.ocess appears to be one which functions catalytically, that is, the
lodine or 5 bromne is typically not substantially incorporated into
t he organochl ori ne conpounq19Ihus t he anbunt of the source of
i-odi ne or brom ne can be reduced . to fairly low | evel s when used
in conju ' ] % bt ' N ve
provi ded %Iﬁg(?%gm t?(_{';\t(‘:'\%!';een(t ??i Er%e&n%sgvgf P\gggféb%gertarbégtt h? Hreocc?% 33%%5 %GC&%D
chl ori ne atoh0@? Qitog2s0OPGound. 10 _ -
general |y whatever ti required to achieve t he desired

nme js I . g
dechl ori nation of t'ﬁé’”@rtf@%’n%%!ogfmﬁ@t'éﬁﬁﬁ(?ﬁ‘ﬁ‘&? Oﬁ'f?é"‘_?%ﬁ_ﬁpfqm'%?"p'oyed '
be accel grahgFeltidh tnAAPBLithaldBleRt G 1ABIsaRe b8hIdiffePdht prodelsatrRner gy
provi ded that any desired product is not deconposed by the reaction condi-
19 ons. 1®ffluent may be a gas or a \iid bytpiscprefgratiyabi gas. wFoh exaenple, when
or ganochl Qi ne, conmpound, .t he . .amount. of the source of iodine or
br o ne CHIVER BTG {rogLLhe repetosymigtip of an organothigring famaaund
conveni eRdida §6APedTWHINEGHdhiihe! thed@Filent PP EoRBIMM ¥EleI3t sBme of the
chlorine in the organochl orine conpound. Mre typically the equival ents of
t he chlorine yvhicbehas beeai liberated rfooim the oeganechipline heompopndx Boider r |-
to 5 per equivalent of 20, .. ound .chl arin WA an_acid and a _source
of 1ot nripediRg et 2° indine mABHEls ittty ded 0TRe Badibn pERfYB Al
1ohe rel atbrgminerodibginel coéfpoundsCRitmdie dufingethe reaction such @%nﬁ¥eﬂdg\ent he
amount of iodine or brom ne source is greater than the anmount o

aci d usedpdiderand prdeagen bromidg.qdihepefiuantGastaisting Kee dibarated chlsingei d
and the s and \9%5&;%9&1.%9 e REaing Wndbromifigai elrbfifdvedf q!ﬁhﬂﬁw% the

: compourH :
mat erial s ‘are all owed e process
of reducireactidre mikturei ine btewiranwith at ges sughrechit@gens by maintainingcihgpound
by contacti n(izj wth at | east -one acid as described above and a source -

or i odi n&eFHIQN FixtyEe ptap glavated iempamivrePydistiiation iy siripping throvgh err C

1&nd the use of heat and/or by applying a vacuum, etc.

The reaction tine'i s

The effluent obtained in this manner can be conveniently recycled
to the same or a different: vessel used for treating organochlorine compounds
in accordance .vﬁth the process of the present invention. In this embodiment,
the effluent which is ‘reboVeréd'_ from a first process for recycling to a second

20 ' . process may be tr_eated .to remove one or more of the different chlorine
compouhds which may be contained in the effluent before the effluent is
brought into contact with the second organochiorine compodnd . For example,
the effluent from the first process may be treated to obtain a reduction of its

~ chlorine content prior to contact with the second organochlorine compound.

25 - Chlorine compounds which may be removed from the effluent include hydrogen
éhloride, fow molecular We'ight alkyl chlorides, chlorinated lower olefins, etc.
The chlorine content of the effluent may be reduced by, for example, treating -

the effluent with caustic and/or by cooling the effluent to a temperature



-19- preferably between 1 S5[err]Cto 250[err]C. Most
preferably the process is conducted at 100[err]Cto 250[err]C
I n anot her enbodi nent, the source of iodine or brom ne enpl oyed

LN the reaction may be the effluent fromthe same or a different process.

The 5 effluent may be a gas or a liquid but is preferably a gas.
For exanpl e, when ef fl uent -26-renoved fromthe reaction m xture
-of an organochl ori ne conpound and a source of iodine or broni ne,

the effl u‘-&lﬁiﬁcﬂﬁﬂﬁ tooliauify, one pepreseitheychigfine compounds eontined inftheh has
been |1 besaf ufe gtfa'hﬁ”l Sa&{éﬂ?élﬂﬁbing#{be_n [Fgﬂ ?Hﬂg%om?ounds. unr eact ed

brom ne or Ine materrals 1niti e reaction mxture and 10
brem ne or iodine cimmaaotisr iambmﬂmdvmtj Itgetdsrﬁlueeacm'aqn bsutrleatsd hyithogan

i odi de and dr en bromd ef flue conta t he bera ed chlorine
corrpoundso’éfaé coedanyC s"r Bf e H&"BF% c5{4"?é’ﬁl‘)’\)"%‘?ﬁ?ef‘T‘"ﬂmthe

rg2act i on M.Héeb@mr@'tﬂw o ghs%&?ﬁurﬁ%‘?ﬁeé@né‘ ddrbeeﬁlatlon Bm;ﬂénwg the

reaction mxture at an el evated tenperature, st y stripping
t hr ough Ipresent in thecetfhendfcamchea candé(tedlm elpmeﬂtalgodmaab\a umntactmg the

The effl t obt d L hi t.|
ot he scHBUBRL AT 7 Bpanids Jn dBF reserioe,oT (WalR flystriD BRI AaenFE of 2

conpoundsgransition metal IshcACELEIFPEE W th the process of the present
i nvention. In this enbodi nent, the effluent which is recovered

froma first procesAccmdlmyvymonagembodlmeomﬂf@onventtonmmm reagtioe

eated t ne qr re Q edlffer I
10, pound-YaRTELI RN ALARAneEt i FRmpBid APd Bt ety atdeast eng of
brought itheoasiasidisicrivetihabdve € eastte@ W08 Naurcs cof iiding It bEﬁiﬁlr@<@<§YD| e,
the effluent fromthe first process may be treated to obtain a reductlon of

its reduce the chigtine §9ﬂtqmtofpﬁheowaa@oe=mrm compeunse Baginglor after

organochl o] S ved
fromthe QH fl%a&ﬁgn €#d1 e%r% ‘8r’8“‘e°r?% Wo'n'?eihﬁ %&ﬁgﬁl ’a‘w‘ﬂ?ow rm%r&cuf Heve
wei ght  alrigthods! desatibed aﬂnbm | ared elde leffl@entoisateicysledeta the same vessel'h‘be

g:l orine content of the effluent nmay be reduced by, for exanple, treating

e ef f | fEAhenitientmani ot the, a»reanw;hleﬂaﬁ ‘PFQ{“PRH"Qf o1 may beoracyclegdeA ur e
se_cond_ reaction vessel containing an organochliorine compound and atleastone

acid as described abo\ie,_ to reduce the chlorine content of the organochiorine
compound cohtainéd'in"the second reaction vessel. In this manner, the need
for a fresh source of iodine or bromine is minimized or eliminated.
20 - ~ Inone emqutment of the present invention, the effluent.source
~ of iodine or bromine from one reaction mixture is recycled to a second reaction
vessel rather than being recycled to the same reaction vessel. In this
embodiment, the source of iodine or bromine introduced into the second vessel
may be the effluent from another reaction which may involve the same or a
25 differént organ-ochlorine'compourid and may or may not include at least one
acid of the iype- described above'. Thus, the process of the invention for
reducing the chlorine content of a second organochio'rine compound may

comprise



- 20- sufficient to liquify one or nore of the chlorine

cohpounds contained in the effluent and thereafter renoving the
| iquified chlorine conmpounds. I n anot her
enpodi ment,  the effluent nmay be treated with an oxi dant to

convert any H or HBr in the effluent to elenental iodine or elenental 5
brom ne before the effluent is used in_4, second process. For exanple, H
present in the effluent can be converted to el enental iodine by contacting

the ef f I ygyt %&A{a&i@&fﬁ(ﬁé&)r{d‘oﬁq&o@hﬁﬁﬁl@&Mbomh%itﬁr(a%f in

t he presence of a transition nmetal such as copper.
Accor di ngligastioneacidaetenteddramdhe tgreup woaisisting oblewis agids, minenal @cids)

vessel containin n.organochl ori ne conmpound nd. opt.ional | al |ea one
of SeReftrih BPaiRa A hligRia T BRUR, podlin S Boid rbioa,f B ne
or brom nefti@ss than about 2] @AdqB} hsourbe Gl iBAINOSE BRdmitle dNmiRturandehédr i ne
conpound. During or after this treatnent, effluent is renoved

fBom t he tedermemepxmare differgny chlorinecompounds whergimatiieags enamien ebove,

a0 L1 UL Uk BANEPE il SOV 8 erion ato 4 bPSess

second r ea6irediicy @S chiotinel duritentofa flrsoenpatdohionite compaurd whdrein theast
acid as_described above, to reduce the chlorjne content of

the or gan&&# @rganechlorine compoupghis GRRtadad vt @ seurcrofdadisgor eamingn
vessel . | Qrg]hﬁ)(fmggﬁéreotfr{ﬁriﬂ?SEV\gth% an acid 85 deskhbald a%Weﬁ?aﬂB I odine or
or eliTmnated. I'h” oné

bromne is mninze _
@0bodi ment of the pHBpeniseparatirig arleastiene bf ithe different chlorine compourals

i odi-ne or bromi ne fromone reaction mxture is recycled to a second

reaction formgd in (A} froqa ghe rsﬁPHBF qrﬂﬁﬁoﬁﬁpﬁi@ermpﬂﬂqt o the sane reaction
vessel . | gdnfdkSily, the one or JﬂSF@&ﬁTé?EHf chlb?ﬁe%ﬁ&gﬁas E&ﬁ'\%ﬁ-’p{hé)ﬁ%é&
e : may be the e

i ntroduced into the second vess _ uent” from
anot her r esztmore wolatile ntinani thelorganbehlodime cormpaimd whichdfddilitates the
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Comprse the source of iodinie or bromine for treating a second organochlorine compound,
the first organochlorine compouind preferably is treated with elemental iodine
or elemental bromine, or mixtures thereof. The different chlorine compounds
contained‘ in tﬁe ‘effluent of the first pu‘oces._s may be removed before the
20 - effluent is used in the second process. | _ _

As noted above, the'orgar'mchlorine compound treated in the first
process may be the same aé or different from the organochiorine corﬁp'oUnd
treated in the second process with the effluent of the first process. In some

-instances, it may be advéntageous to utilize an organochlorine compound in the
25 second process which is different from the organochiorine compound used in
the first process. For example, a polyisobutenylsuccinic ahhy'dride compound
which contains chlorine may be treated with an initial source of iodine or

bromine in accordance with the process of the invention, and the effluent



-21- (A) contacting the second organochl orine

conpound with (a) at | east one acid selected fromthe group
consisting of Lewis acids, mneral acids ot her than hydriodic
and hydrobrom c acids, and an organic acid having a pKa of |ess

t han about 2, and (b) a source of iodine or bromne or mxture thereof 5
to formone or nore different chlorine.eanpounds wherein at | east a portion
of the source of iodine or bromne is obtained fromthe

ef fl uent ebtainkdr fonprthisefist process may thenr bduatiizedeta ibwwer rthecohloeime of a
first organochl orine conpound wherein the I rst organochl orine

L, f |
cenpound CONERRk Abtion expmple, 3 Aehdeolutanylchioride. pCandyeting the reactiong; 4
m xt-ure ther ] ] ' ' ' '
(B s epatnydiffordilt rhaRboileliilitorifodiiniy bF 30fARERCNS toperilo bon
f or ned i ntiié\sensitivityhef thecorgdnochjanioeltampaands tpdbedype and/or amount of
ngerally, J.he one or, nore different chl.orjne gonpoupds form;d.in th
pPocess  loding of brogiine o SUNGIRVPTIQUEIR thAETBIEAROEAT KRRl St Beuni ch
facilitat ggodeNBffective to use TABAEMUCAR X al iRt ProlBES Yor Gabing S GREBAHNIS
formed in the process fromthe 15 or ganochl ori ne conpounds. When the

ef f | uent ofganachlering cosweundyatherithaa getasning the effluent tethedoitisdorganadi ne

Fi vt or gahistineEaeo o i SRGH aRGataRRINEE PRI Hors snnsitiye thehi e

or el ementid fibsOGigHMochlorifiexéornpauhl @badle foffEofliddine enbrémine icoatsipnggounds
contained in the effluent of the first process may be renoved before the 20

- 801 | uent Insthg eéflyent he second process. As not ed

above, the organochhkqri .0t ' _ . cess
may be the sane as o ed?’? ?@6@2@%&%% ?Eéesglrdgtg‘r?o%ﬁ?{gb??\’téa‘égﬁﬁ(r)%'aate!‘pbg
treated i rud adee een@ni fReesenditibhs o &irelel lcoaditioris Wheré inosaddedsobeent! n
somne i nstances, it may be advantageous to utiljze an

or ganochl i pRPlevaoulfaaisplvaat is used theb GoRYIMEBIR GPIVERAT U BBefent
e e
tont ai ns tdilenehermaylehe dre ccorachonly leraplayedt. | dh s qureferred aspiicteobithe
Brom e R Whére polyisobliemiSicanic antydride is Teatdd withine Source of o
iodine or bromine thé_re -will _often be unreacted _ﬁolyisobutylene from the
acylation rea¢tion. Thus in a preferred aspebt the previously mentioned
acylation reaction need not 'ha,v.e the unreacted polyisobutylene removed. Itis
20 - preferred that the solvent not be one containihg oxygen moieties such as an
aldehyde or ketone, and in particular acetone which is volatile, flammable and
which.must be removed from the reaction mixture. The solvent may be used
in any useful amount such as in a weight ratio to the org'anoc_':ﬁlorine of 0.01 to
- .250:1, conveniently 0.05:1 to 25:1. The term solvent is used freely herein to
25 include materials which are sufficient in small amounts to allow a reduction in
viscosity to facilitate processing.
The time 'required to remove the chlorine from the qrgahochlorine

compound is conveniently 1 hour to 96 hours, often less than 24 hours. Itis



-22- : obtained fromthis first process may then be utilized to
tower the chlorine content of, for exanple, a polyisobutenyl

chl oride. Conducting the reactions on di fferent organochl ori ne
compounds may be advant ageous dependi ng upon the sensitivity of
the organochl orine conpounds to the type and/or anount of 5 I odi ne
or bronmine or other by-products in the&3®ffluent. For exanple, it nmay be
.more effective to use the effluent of a first process for treating a second

or ganochibsfipyed gaaiibgrnlerinaisremexed feemythemgenechioringgampaund b thiet i al
Or gano- jsdine ar brotnﬁgﬁ'o‘?rderr‘{%irﬁ ?&%Q?ﬁgéqi{.?g{%%ﬁﬁﬂe QLGRANRC P F IH, qagPround

S nore sensitive organochlorine conpolnd to the

form of iomei svemare differene chimningi coardpdlnds or olefing &2 firiedknFor example,

The reactjon o reduce the chlorjne content may approprijately_ be .
run undeF;‘Ed'{fsfﬁ"tf‘?‘EB!’%%‘éﬁ h e&“%ﬂﬂ@?m&‘oﬁ‘%ﬂi‘? gﬁ’\' WH-e T Q498%C

gokvent chigride (%-g.,' ﬁll&mroéﬁﬂ?gé fctﬂoﬁ&é)\{ qg{zbﬁ%lé‘ﬁé’,d FE@.? rGén@bé‘ﬁgoﬁ%rsQO n

sol vent suc rocar bon ol neral oil, a hydrogenated
pol yal phdiifefert copupoursistareyheresvolatle than theairganechlorineytempoand foammonl y
enpl oyed. .I.n

pref d f th o ' ti )
bolyi sob Y RuBY G HeTkady Hid thetespre uplarils comaaun G v aRtice and
i odi ne ofed¥eltHd RedciRhembitlte alitify the rdaegaRt ed pol yi sobutyl ene fromthe

acylation reaction. Thus in a preferred aspect the previously nentioned
acyl ati on reacti onReseval@f thawifferent ghiedne comroynds panheatfectacbbyd. |t
sol vent not be, one co '

LS 20 .preferred that th ainin xygen

051 ot oseatRoILELREGure By 08yl A RGHe0R). SEpEIEBS oW gt i Eher
acet one e flixtureY Aihils] Irfonéd baibaRIRhent tHe dechlorination\ptsdessls fadifitategoved
fromthe reaction m xture. The sol vent may be used I n any useful

amount  sByPlawing aa inertgeas thropghttbetmixtereyahshe Psgameciyprioecgompound
fo 25 “IRUENFsCape abid Sefenieh, nhE EIToLP KPR sk PF Bt Retors "
al | ow a tradeil aeidsiother than hydriodi¢ acidsarid/hydrobreitic heid; apdaseaficgcids
he tinme required to renove the chlorine fromthe organochl orine
1gonpoundh?‘ém80ﬂ\&!§ﬁ'8ﬁt'¢$ @%Q?OWBZQG"HoMfP"@i|Ve&bl.és@qfﬁﬁrpfzwqm% ot
IS bromine. The gas utilized to aid in the process may be any gas which is
substanﬁally inert in the process such as nitrogen, éarbqn dioxide, or steam, or
the true inert gases sqch as arg'oh or neon. Mixtures of gases such as a
mixture of super heated steam and nitrogen also are useful. In one embodi-
20 ~ ment, the gas is nof hydro_gen. | | |
In one prefe‘fred embodiment of the invention, the gas is not
bubbled through the mixture of organochlorine compound, acid' and source of
iodine or bromine until the source of iodir_le or brqmine has been thoroughly
. blended into the organochlorine compound. if the source of bromine or iodine
25 is not thbroughly blended into the organ_bch_lorine compound, the gas removes
the source of bromine or iodine before it can be effective, and the overall
reduction in chlorine is less than expected. Thus in one embodiment, the

organochlorine compound is heated in a reactor to an elevated temperature



-23- believed that the chlorine is renoved fromthe

dor ganochl ori ne conpound by the : | odi ne or brom ne or certain
forns of iodine or brom ne such as H or HBr, and one or nore
different chlorine conpounds or olefins are forned.. For exanple,

the different conpounds may be one or nore of the follow ng: HC, organic
5 chloride (e.g., alkyl or al ky2%ne chloride), isobutylene, etc.
Lenerally these . di fferent conmpounds are nore volatile than the
or ganoc HU§H; & 108nRAIHa anddhe acid and sourgg of iodineyorh@raieeiare@ddeddot hese
nore volsgaki fAl] . tion
i xt ur o or P ag g R SERIR IndPlrl bigafeAlitine compound 8 &5 YRS

di f-f er entndelnlcbosetcardifions dor tAminates teltteslirsyorifiore. At thzatimegatdse

I Xt . b | yi, A by fl th h o
the i xiraferaiyitogen) s bubBlasl theatiah e sty thaPantion Sskas the |
gacili t‘%{eﬁﬁ.erature is raisgﬁytobéﬂéf‘ﬁ@@o@nzﬁ@ea %Eltﬁiﬂéob'ﬂl@hé %%sr?dféférrﬁ? f the
ea crd selec

or ganochl ori ne conpoun and (a) at t one d from

t he gr ovigeroms) i contimbed atviisis aemgerature for periodsi ofefram 2ardd hotuhe upt han

hydri odi_c | d and hydro m.c i d, and,organic_acids 1 havi ng a

e of I8 bAuR Sriore s Valite Sfodnn aregiciipredaltictand remayeddiam

br omi ne thd head@cn Yebidiakfhitheddds. i N the process may be any gas which is

substantially inert in the process such as nitrogen, carbon dioxide, or

steam or It also hes been abserveditiat the galk deesarafdravertortebubbledt ur es

of - gase . ' ) xt.ure of super heated steam.and nitrogen
100] 5" ar DU R ixyreotargappEhibline tommpGRE andiBfe SHEBMIAS Rfitdshen.

| n-one [hefctildhine E6MPAUAES fofhed Baring tA8re4adtion B&n BaSrehfovid by passing

bubbl ed t hrough the m xture of organochlorine conpound, acid and source of
i odi ne &he [gasnvigorausly| overe the tireed ando bpated mixtyra. nelnhase bpi@ferredr oughl vy

o ne. seibotimBRC ARSI WSV BABANA b et dr §f SbeBbr Bk cfe8 mound

the gasstreamvef the reaction mixtie Yohithamay by fofvierded tooditividiagf @nR, of can be

effective, and the overall : . reduction in chlorine is | ess than
15y pect eWhiaiy Ray he (Wéir@.ﬂgm ta:the reaetion ves_s_,_el. Contact of the gas with the

: smaller quantity of reaction mixture in the slip stream or recirculation stream

results in more rapid and effective removal of the chlorine compounds from the

reaction mixture. .In ore variation of the invention, the gas is injected into the

discharge of the pump on a recirculation line for the reaction vessel. The

20 : comb‘ination-qf improved r_n_ixing"due to the turbuler_:ce in fhe' line and a higher
‘effective concentration of gas in the confined space of the line results in
substantial improvement in the effectiVéness of chlorine and chloride removal.

" A further feature which may be ut_iIiied in the preéent invention is

' t_he presence of a proton s.ource. it _is believed that proton donors such as

25 . hydro_gén chloride may aid in the dechlorination reaction or at least are not
harmful to the i’eactioh. In any event the presence of a proton (which may be

- generated in situ) may aid in removing the chlorine fron_1 the organochlorine

compound. One possible mechanism for the removal of chlorine is that the



or ganochl ori ne conpound is heated in a reactor to an el evated tenperature

S24- such as 100-150[err]C and the acid and source of iodine
or brom ne are added to the reactor and bl ended into the
or ganochl ori ne conpound such as by stirring under cl osed

conditions for 15 mnutes to 2 hours or nore. At this tine, a gas
(preferably nitrogen) is bubbled througg.the mxture in the reaction flask
-as the 5 tenperature is raised to about 200-250[err]C. Bubbling of
the gas (¢hlefiaeabltlie organochlorine 1§ gorivarsed its th@Bbriedpdnding hydrdotidedat ur e
for periods, of from2 or 6 hours up . to 24 hours or nore.

Vol ati | e WRIGH MRy Be samavedgonvegicrily ihthe rsceds Siafer the
reaction vessel w t#y : s ~al heen
observed that the gggégg)ggaﬁg >gavr2plteg g'éjslgruakt)%ltehg f(separlattxoﬁt E’?o@@ﬁ"? Ee

m xt ur e ofordagang chirgraure scompurisiclg potyalikehylsuasintoranhiyadridesiwhizh can be

Tttr:e chl orine co.rrpounda fornme uring the action can be, remve&%gﬁ)assi ng
the gas geqU8I3CqRrdanee dvitq ihe REPSRSS e ESERL ifentiqn e ¢ ed

embodi mentniotine RteethdiBo¥i gorously bubbled into a slip streamor side
stream of the react?on n%}xture whi ch may be forwarded to a hol ding tank, or

15 whi ch may be recircul at ed Example Aeaction vessel. Contact of the
gas with the srarillle l uantité/ of reactj.on m'xture inthe.lslip
stream or recircul ofBAE Y5R{ul as a precurspr fof g dispersgpL in ggngrop,gil is

ef fecti veanaRORRUred by !?Grrﬁﬂ?q?cﬁ hiBRUPE B AUOOD fdriiM3.895 mole) of polylsddkftl On
m xture. In ane variation of the invention, the gas is injected into the

W schar geenst (Mpe2009:; Mhwe 64Q0)rand AQGOWZKS fé&.Q%malas) ebmaleicrentuglride The
20- i nat | | RS QVed. I xi i i
2nd a i GROEN BdatBao {{RCY Gl lndelisTnb iesfel 1o Y38 P fedd pietfiely "°

space of Hdaed itoe] IEHT bver Brhours during which B0t (08T riesEst gasedure
effecti veness of chlorine and chl oride renoval . '

further foddQmReisAddad bepepth the FUagein the present invention is
the presence of a pAf’i§E°§f§§&€gn§qdri]ﬁ?ﬁ§|%@pﬁﬂgt@‘?‘ﬁg%&gf&gﬁmﬁﬁe gich as

25 hydrogen chi ori de Tay  al rinati on feaction of at
. TBeast ar addeld over 4 hours. hamhe rdactiont heixturecisi sthipped by heatiyg at MB@Pesence
of a pr Ot‘l%rb‘(ém vlvx%rq -rﬁ%%g%%-blowing for 3 hours. | The residue is a polyisobutene-
substituted succinic' acylaﬁng agent ha‘virig a total ‘acid number of 9_3-. By
analysis, the chiorine content of the above-identified prdduct is about 0.72%.
_ . , Example B
20 . . .A polyisobutenylsuccinic anhydride product is:prepared according
to the Rense pate.nt (U.S. Patent 3,231,587) such that the reaction product
contains one anhydride group for each equivalent weight of the groups derived
from a polyisobutenyl precursor of the polyi'sobutenylsucciﬁic anhydride. By
. analysis, the chlorine content of the above-identified starting product is about
25 0.310%. | )
Examg' le C
The general procedure of Example A is re_peated except tha_t the

1000 parts of polyisobutene are reacted with 103 parts of maleic anhydride in



generated in situ) may aid in renoving the chlorine fromthe organochl orine
cdnmpound. One possi bl e nmechanismfor the renoval of chlorine is that the

- 25- chlorine in the organochlorine is converted to the
correspondi ng hydrochl ori de whi ch may be renoved conveniently

I n the gaseous state. The foll ow ng exanpl es
illustrate the preparation of chlorine cont ai ni ng conpounds
conpri si ng pol yal kenyl succi ni ¢ anhydri des whi ch can be 5 treated in

accor danctﬁeV\bFé&ehB'é of 9@e§§rt§’fofté}ﬁoﬁﬁése'ﬁﬁe 'dﬁlﬁ%bgfér{ﬂsu&ﬁmﬁahh?dnde
chl ori ne content thereof

Exanpl e Arepared in this manner contains\Om®% chloringef ul as a precursor for a

di spersant in a notor oil is X Bufactured by formng a m xture
of 1,000 parts (0.495 nole) of pol w-s%%gi&io _ene (M =2000; M=

6400) and 106 part sA(rib@8rd 't 6rsd mole 6Bpeiyprapiedei(iih = 1000) and ondhwdle i S
heated to 1 10 errl:‘,yg This mxture is then heated to 138[err] C and further
i

Beat ed t ®froaleic apbydride ishedigddoan elayatad tamperatdie and g stig gss of
gaseous Lo : rf

A 14 1 Saspens) chigfmls fided vRUHE, 2B Tt SuBLld BpRo of abous four o
added ovatoutshaiesreathionrmbaiifeis suirvddmy! hieatingrat @ibedt h)em"e(awug nitrog&o-
190[err]C with nitrogen blow ng for 3 hours. The resi due is

pol yi sobLh“éWéﬂg for about 24 hgub%ngpetvpg GBU‘elﬁ‘ieCSl&W!tﬁﬁq@u%@f’ﬁ aphydride o
t ot al gﬁi ge,tngtala?l a{ds ﬁé(r has a Iorm%@g{;}(ﬁﬂ Sf Oté'@O/chl ori ne content of

t he abov pro uct 1s a out
1Bxanmpl e B 20 Aexarnples Bbut enyl succi ni ¢ anhydri de
product is prepared,[accor
a

R 1 Pat 1
D 1 hary Puehil harhe Geneel hrpeedresel Example D E1Ebealit SxeebbBan i o1 de
group f Orpo@ﬁﬁl@)p%Hé/ & FéBla(‘f&:l gptarpéqlh%l&&%méuﬂﬁbf b%Wlsobuglrlene hafv'ir?ﬁn a

pol yi sobut enyl "precursor of the polyisobutenyl succinic anhy
anal ysi s anta afhl @0Ond teopolyisobutenyisuadioiccanhedride pe&parednmthgs qo\raonet:t is

about has a chlorine content of 0.76.

15 - s ' Example F _
| The general procedure of Example C is repeated, and the
polyisobutenylsuccinic anhydr_ide prepared is found to contain 0.3% chiorine.
_ Example G ' |
Thé product of Example C is heated to a temperature of about
20 "~ 190-200°C and maintained at this temperature for 24 hours while blowing
nitrogen through th'e mixture.- The product is found to contain 0.23% chlorine.
The foilowing example's illustrate the process and products of the

present invention.
Example 1

25 Five-hundred grams of polyisobutenylisuccinic anhydride of
Example C are heated to 190°C, and 0.1 gram of zinc acetate dihydrate is
added. The mixture is Stirred, and the temperature is raised to 210°C and

maintained at this temperature for 1 hour. The mixture then is blown with



25 0. 310% Example C

The general procedure of Exanple A is repeated except that the

1000 parts of polyisobutene are reacted with 103 parts of mal ei c anhydride
in . ' - 26-

the presence of 90 parts of chlorine. The polyi sobutenyl succi ni c anhydri de
prepared in this manner contains 0.49%¢hl ori ne.

Exanple D A m xture of one nole of polypropyl ene
(M = 10Qéiiroges (0S5 $efE) for 4 hoursOivhiBre@pen AHY Ghixdierd swasatasled Carft
el evated tenperature and a slight excess of aseous chlorine is

added berf@§ONefathas produet.oTbe RIOGHET by fond @ fortainy 0.1T88% chloringgr 5. The
reaction mxture is stirred by heatj ' out 190 [err]C with nitrogen

bl owi ng for about 24 hours. The pol%%%be-subﬁ ituted succinic

anhydri de Fivpsrepradred ignarnbi & mehe epolyisotautehitsuiceinic oahbyd ride

%. 63% 10 ] . Exaa?#g E

he gener%fﬁpﬁfiﬂ:ghﬁ?‘%me Ex%(ﬁp'i‘%atsdi%t 12Be5t whessuron ftgr?ﬂb"f ferrous _

pol YPr opyhafife §sS auBBHACGthed niRflrBUid HBLRY 1840t gOEnBOHWiﬁ&*ﬁ&Ed"aQ%ishaV' ng
an Mh of 1000. The polyisobutenylsuccinic anhydride prepared in this manner
has a chltemperatuetfen80ahiriités whigseupon the mixture is biown with nitrogen (0.4
Exanpl e F ' The general prog e.of_Example Cis
repeat ed ,sczgﬁbbf‘ﬁ&' the surface _°f e W'§M§ﬁ@ﬁﬁw5iq%nﬂy&nedgﬁ%%%§? i's
found 10 jgeBbRidariY 6 redidiid i8?ecovered as product. The product contained in this
Exanple G _ The product of Exanple Cis heated to a
10enper at umanoér adot@in®0.263% ch®ir@00[ err] C and mai ntained at this
tenperature for 24 hours while blown nitrogen through the

m xture. The product is found to C\CI#%‘%JH'%QZB% chl ori ne.

The fol |l ow ng exanpfiespiddddiire af Exafithle/Disaepeatst axespclratd. 76 fram of -
ferrous iodide is added to the reaction mixture. The producij prepared in this

manner contains 0.186% chiorine and 0.023% iodine.
_15 . - Example 4 | |
' | Five-huridred grams of the polyisobutenylsuccinic anhydride of
Example C and 2.grams of ethyl ethylenetetracarboxylate are mixed and heated -
to 210°C. Nitf_og_en is blown through the mixture. After 12 hours of heating
atabout210° C; the mixture is (_:OOIed, and the _residue is recovered as prbduct. '
20 . The product.contains 0.199% ctilorine. .
) | Exampie 5
Five-hundred gréms of the polyisobutenylsuc_cinic anhydride of
Example C are heated to 190‘0, and 0.2 gram of zinc acetate dihydrate -is
~ added followed by 0.2 gram of iodine: This mixture is heated with stirring to
25 210°C and maintained at.this temperature for 30 minutes whereupon nitrogen
is blown through the mixture for a total of 24 hours at 210°C. The mixture is
cooled and the residue is rec_:overed as product. The product contains IO. 153%

chlorine and 0.034% iodine.



present invention. | Exanmple 1 25
Fi‘ve- hundred grans of polyi sobutenyl succinic anhydri de of
Exanple C are heated to 190[err]C, and 0.1 gram of zinc acetate dihydrate

IS ' added. The m xture is stirred, and the tenperature is raised
to 210[err] C and mai ntai ned at this tenperature for 1 hour. The
m xture then is blown with -28-
-27- nitrogen (0.5 scfh) for 4 hours whereupon the m xture was
cool ed and recovered as fxampie 6 The product is found to

. o :
E)C()gtrg: 2 g 188% chl or Fie-hundred grarﬁﬁ\;éf_mﬁ.' EPMS%IP%WEV&UQCMC anhydride of
pol yi sobut BRAMPIE T Bt heatultd B0 °C with stifingaaad 1M EgeamkcoiCictige eat ed
at 190[ err] C whereupon 0.24 gram of ferrous "1 odide is added.

The ni xt ur @dded ke thisderperaieaditenana howedhatempegature is raised to 190°C,
tegperaturgohqf f|§§v0$¢]§iﬂt§qseonﬁio%'§ﬂo{ﬂpt &&tﬂ}é‘ gsn”.ﬁéﬁ%{ef(q.bb? 8&@%*{%%%&8%{%@2 10

(074 _ he“surtace o ure _ our
[err] C. Thg.28xgrane islriled, and this mixtute i9 otdidtaingd el 9B doe30mirereyer ed
as product. The product contained in this 10 manner contains 0.263%

chl ori ne. Whereupon the temperature is raised to 210°C and-/gajtaingd at this

The pr Ocegga:rﬁggastm??%uéi eﬂ?ﬂﬁ %Sﬂnﬁfﬁ?eoﬁesﬁd’l?érﬁgeérgggfmg the desired

ferrous i eact1on m xt ure. uct prepared in -
this - productrmhichr centalres 051 08 %S 6htotinkecand 0.058%) id#kidés i odi ne. 15
E{ﬁrrpl e 4 Fi ve- hundred grans of the

pbfyi sobut enyl succi ni ¢ anhydri de of Exampie 7 Exanple C and 2 grans of

ethyl ethylenetetr acﬁ}g%dﬂtl rgugf\ﬁ?ﬂidfeﬁ)eaﬁgly}i‘ﬁ?&ﬂgnylsuccinic ant#ﬂjrﬁeo.of

[err]C. Nitrogen is e mxture. After 12 hours of heating
at about 2Barhple T &re hieated tout80T € wddreal steean tdfenitengeathue The nétrogen ed

E)S( aﬁ{)ﬁgugtétrggm is stop-ggg gr&(? %J tgrca%]to%i zr}x%c-oécle%ggg %mv%ria{'ee'and 0.3 gram of
| S iodine are added to the mixture with stirring. The mixture then is heated to
_ 15 210°C and mainFained_at this temperature for 4 hours wheréupon nitrogen is
blown through the mixture with stirring for 4 hours at 210°C. The mixture is

cooled and the residue is recovered as the ﬁrodﬁct which contains 0.132%

chlorine and _0,037% iodine.
_ R Example 8

20 . ' _ Five-hundred grahs of the polyisobutenylsuccinic anhydride of
| Example C are heated to 190°C under an atrﬁosphere of nitrogen. _At this
temperature, the nitrogen flow is stopped and 0.1 gram of zini: acetate
dihydrate'and 1 gram of iodine are added. The mixture is stirred and the

T tenipe_rature of the mixture is raised to 210°C. - After 30 minutes at this

_ 25 temperature, a subsurface stream 6f nitrogen is begun, and. the mixture is
maintained at this temperature for 4 hours. The mixture then is cooled and the
residue is recovered as product which contains 0.092% chlorine and 0.057%

fodine.



Fi ve- hundred grans of the polyisobutenyl succinic anhydri de of
Exanple C are heated to 190[err]C, and 0.2 gram of zinc acetate di hydrate

is added followed by 0.2 gramof iodine. This mxture is heated
wth stirring to 25 210[err]C and maintained at this tenperature for
30 m nut es whereupon nitrogen I's blown through the m xture for a
total of 24 hours at 210 [err]C. The mygdure is cool ed and the
resi due is recovered as product. The product contai ns 0. 153%

chlorine and 0.034% i odi ne. Example 9

- 28- Exanpl e 6

Fi ve- hundred gram; Efvet-hen@tﬂdy'g@:mat@nm%ﬂgmimbummmcoﬁnhydfide of

Ex I | ' : .of i odi
aro ¢ ERbRoE S hented 1 198 ot it oB b 8 Rt st R BiBanktLy o
is rai Sedelﬁgofseﬁfo?Ged and 0.1 grafflof AdddWcetatel dingdedte! Y a88d! hhe

m xture is started I nc acet ate di hydrat gram is added,

add thi s mbxtuge ds istirmed; for4 migutes wye[@nqrdfgﬂamomadgﬂegre added. The

tenper at (P FEREERATC 20 EXRF M el pLlfla FRmpoRbtlR 18t 3 Molhytee
?gg: L gd without nitrogéa ®lewinigli The embgemalcﬁuik@%mhhcuegm aﬂd % s6fivand

Fi ve- hundv@mt@f%fqrf‘*mé%at P19t di Hﬁr@u@efwsctmwlpe@nﬁ the residue
Exanpl e Gsafy %@gﬁ& éing,;%xﬁg{rgibfd%vnéﬁrorﬁe%ﬁ&@ﬁbgé * igdiAgen. The nitrogen

streamis st Zl nc acetate di ate and 0.3 gram of
1®di ne are added to the m xture w tBxatpleri®g. The m xture then is heated

to 15 210[ err] C and i nt ai eda this. t erature, for 4 hour
wher eupon nitrogen f8€ general procegug,f Fﬁ?%\ﬁ’%gtngéeﬁ?ﬂ%%"%mht |°ﬂ‘Yng

for 4 hoyss @i’ar%lﬁ{‘ %t‘il}ag is |98 éﬂ tbUfe hilxture. The pr&ﬂf&teﬁréﬁ%gﬁfl hR. fifis! due

is recovered™as the produ | ch contains 0.132% ori ne and
0. 037% i cdaneer contains O. 130% chlorine. Exanpl e 8 20
Fi ve- hundr ed grams of the pol yi SObLE err]r\{l suﬁ:l ni ¢ anhydri de of
15 Flve-hundred grams of the polylsobutenylsuccmac anhydride of
Example C are heated with stirring to 150°C, and 0.2 gram of zinc acetate
dihydrate is added. The mixtureis then heated to 1 90 C whereupon 0.5 gram
of iodine is added. Tﬁe mixture is stirred at 190°C for 1 hour, and nitrogen is
blown through -the'-mi'x‘ture at '1_ scfh over a period of 24 hours while maintain-
20 - ing the temberaturg at abéut 190°C. The residue is recovered as the produ.c':t,
and the product contains 0.104-% chlorine and 0.081% iodine.
Example 12 _ _
_ Five-hundred grams of -the polyiéobutenylsuccinic anhydride of
_ " -Example C are heated to 150°C while blowing with nitrogen at 0.2 scfth
25 whereupon 0.1 gram of ferric chloride is added and the nitrogen flow is
'stopped. fodine (0.6 gram) IS added, and the mixture is héated to 210°C and
maintained at this temperature for 1 hour. At this time, the flow of nitrogen is

resumed at 0.2 scth, and the mixture is maintained at 210°C for 3 hours.



Exanpl e C are heated to 190[err] C under an atnosphere of nitrogen. At this
tehperature, the nitrogen flowis stopped and 0.1 gram of zinc acetate

di hydrate and 1 gram of iodine are added. The mixture is stirred and the
tenperature of the mxture is raised to 210[err]C. After 30 mnutes at this
25 tenperature, a subsurface streamof nitrogen is begun, and the
mXxture is mai nt ai ned at thigp.tenperature for 4 hours. The
nmxture then is cool ed and the residue is recovered as product

wf21 '9 ch conUabn&:oQ;m%Z%a@ hésialees pesbvbred d¥the producg(/vhl@l;ii lcbgtams 0.133%
- 29- anpl e
Fisve- hund?‘é’&"@ﬁaﬁﬁd 8:023% kdlipesobut enyl succi ni ¢ anhydri de of

Exanple Cis heated to 190 C with ntﬁﬁgﬁenagl owing at 0.3 scfh. The

ni trogen blowing is sto 0.1 gram of zinc acetate
di hydrate i s added. FiMeehubdred gramsnifuthe ipelyisobutemylsucoinici antyadridéefeupon

grans of iodine are added. e is heated to 210[err]C
é"hd mai nt%’ﬁ'fé‘& atrﬁhgafwémwrr@grt@ﬂ% %VHM%E{ owing with "'tfﬂﬂ?'ﬂéﬁg

ni trogen n 9 b

mai nt ai ne%fﬁ Rg 1hf;lc;('lpu(r?(s: gtbrglgl er ?\g}g%%mrﬁé;tgglrdeggsjgg ecrllg‘ggto ﬁh’énd t‘ﬁe
resi due heated with nisogér bjowihgto t80f €. nA\nthidtdrapestathieyrd grams of ihdin8 %
i odi ne.

. . ' EXx le,10,,
The generdie #dad:R< tae nisragpn Slewing i stapnat-o TRERVTRES toafigred for 5
0.5 gram @fndgdi Qﬁd q. sagph?ﬁ dfordrie dRishide Gs alidRdP! TREGhLRURPH Rdatdd td S

manner contains 0.130% chl ori ne.
™anpl e 121016 with stirring for 30 minutes weithauti nitdogemnsAbthis itime, nitrogen

2oL O el B 4570 et o eI A BRI SRR |
added. Therm Kbufs: Thet! imRtubhe ¥ edotem afna[thereSiduecietieoprdduet Wortaining
of iodine is added. The mi xture is stl rred at 190[err]C for 1 hour, and
S nitr ogen 0.984% of chiorine.
| Example 14
15 _ Five.-hundre_d. grams of the polyisobutenyisuccinic anhydride of
-' Example C are heated to a temperature of 150°C while blowing with'nitrogen
at 0.5 scfh. At this temperature, 10 drops of 93% sulfuric acid are added and
the mixture is héated fo 190°C with nitrogen blowing. lodiné (2 grams} is then
added to the miScture followed by 0.1 gram of ferric chloride. The.nitrogen
20 - blowing is stopped and the mixture is heated to 210°C and -méintained at this
- temperature for 30 -minutes without nitrogen blowing. The nitrogen mixture
then is-blown with nitrogen at 0.5 scth for 4 hours at 210°C, and the cooled
residue is the desired product containing 0.085% of chlorine.
Example 15 ©
25 . . ‘The general procedure of Example 14 is repeated except that the.
ferric chloride is reptaced by 0.1 gram of zinc.acetate_ dihy&rate. The product

obtained in this manner contéins 0.071% chlorine.



bl omn through the m xture at 1 scfh over a period of 24 hours while

fai nt ai n- 20 ing the tenperature at about 190[err]C. The residue is
recovered as the product, and the product contains 0.104%
¢hlorine and 0.081% i odi ne.

Exanpl e 12 Fi ve- hundred grans of the

pol yi sobut enyl succi ni c anhydri de of -31- Exanple C are heated to 150
«C while blowing with nitrogen at 0.2 scfh 25 wher eupon 0.1 gram of

ferric chloride is added and the E"H—'@% nglowis st opped.
lodine (0.6 granm) is added, and the mxture is heated to 210[err] C and

mai nt ai ned at t hi Fivehpedeadigeamsr ofi theupolyisobuttesylsuaeinic hshytidde oof

21[ t-;(ig[e g)ﬁiaf@s lf: & are HSEF‘{OE tsoqug °?'.I w?i'l% gl%u}hgavrs}thrt}?roge)ﬁtaL{rﬁ i fmi | da | néd

- 30- 1.12 grams offe@ih< ARl addkd.t TRelfifoden flcwlis sRyEpetlans theeniRt@@LCt
whi-ch contains 0.133% chl orine and 0.023% i odi ne.

SExanpl e ig stirred for 1 hour at 150°C and ther heated & PANE - ofAt peo°C, the

G011 nateERbs B FafLRUHAEI SR - 11 9ram o ARG GOt adki Al "

150[ er r Jnkaintdiniiigofite @tixBa% SUTDOrIC fOCBD AiiAutsl etheamiktife M5 Xieated 1o
heated with nitrogen bl ow ng to 190[err]C. At this tenperature, 2 gram; of
i odi ne 210°Cand ma'&F@"ﬁ@lé& hisgemnaratyfie fasgehoursswi fg m%t%ftedﬁﬁé’d’e he

el or adndcfeffle Berl oroduet which BbAHRS 0,780 chyiRTafls S Eidac

10stirri ngodine. 30 m nutes WI t hout nit r%gen At this tine, nitrogen

blowing is resuned at 0.5 scfh, aéld thF tirrperature I s maintained at
210[err]C for 4 hour ure is cooled and the residue is

the product cont aigydlfundred grams oiotl%;‘bél goﬁmé?wl&?ccmlc Iqlnhydnde of
Exanpl e 14 15 Fi ve-hundred grans of

pol yi solEuamwé Qmelhaad:edimgmsmmmgab 150 ° C whiie blowing wit® ratregbaaltél;lot o a
Serhe" ABtlt: MadRguniy biissts, 16,8 ofaT s Sdbdyl i 468 pirrpasp oiawiBly 8nc
15 stopped. ‘The m_lxture is. heated to 190°C whereupon 1 gram of iodine is
added. After heating the mixture to 210°C and ‘maintaining the mixture at this
temperature for 1 hour, the mixture is again blown with nitrogen at 0.5 scfh
and maintained at 210’C for 4 hours. The mixture is then cooled and the
residue is recovéred- as product which contains 0.155% chiorine.
20 : .. Example 18
‘Five-hundred -grams of the .polyisobutenylsucc'inic anhydride of
Example C are heated to 150°C while blowing with nitrogen at 0.6 scfh. The
nitrogen blowing is stopped, and 0.25 gram of zinc oxide is added with stirring.
~ -The mixture is then heate'd to 190°C whereupon 0.5 gram of iodine is added.
25 The mixture is heated to 210°C and maintained at this temperature for 1 hour.
The mixture then is blown with nitrogen at 0.6 scfh and maintained at 210°C
for 24 hours. After cooling, the residue is collected as product which contains

0.072% chiorine and 0.090% iodine.



the mxture is heated to 190[err]C with nitrogen blow ng. lodine (2 grans)

is then added to the mxture followed by 0.1 gramof ferric

chl oride. The nitrogen 20 blowi ng is stopped and the m xture is
heated to 210[err]C and naintained at this tenperature for 30

m nutes w thout nitrogen blowi ng. The nitrogen m xture’ then is
blowmn with nitrogen at 0.5 scfh for 4 Irs at 210[err]C, and the cool ed
residue is the desired product contai ni'ng 0. 085% of chl ori ne.

Exanpl e 15 25 EREm@edqigpl procedure of Exanple 14 is
repeated except that the erric chloride is replaced by 0.1 gram

of zinc acetate di hfieahendredegmmauet the -polyisobutesylsyemiaic ﬂﬂhvﬁl’sdmfner
con*t ains EXQZIJDI 4 (tcg Oﬁé&%d to 150°C while blowing W‘%’éﬁﬁ’ﬁ&"ﬁ? 0. q:f)cfg hﬁﬁ dr ed

grams of %56 | thesnibdigenyisssteppbls aadhg2% dgaaf of calcnum sulfatexigrgdedC ar e
heated to_150[err]C while blowng with nitrogen at 0.2 scfh, and
1512 gr andhist mixiirads Stisragh fierd 10Tméinyies agd heated, tos1 %%Qp\e@eaﬁepqmé) 5
t d
Too] er r] o of deinp i Bpfl, T8 mixtlitd'is Thorteetbd kyp0h € AR miaftaflel®,

0.11 gr annvihumnﬁmramresfoadﬂmmr/Whereupon the mixtom Wasi thengbtdvm rwuhur e
at 190[erreCfor 30 utes, the mxture is heated err]C

2nd el nt BRGSO RAshDUTR LI, MANEAINGIC 306 SermpRratire, of she EHIR gt
and the r9gbdpe | $nbnaRiREUS! cbbiel) 5AA! ﬁ&@%&é&&ﬁgﬁ%pgbﬁean&o@ﬁ% 10

I odi ne
fOve- hundcenltaj;uiagw.OB&%esmmilyémkimeﬁfl%l'mdinéc anhydri-de of

Exanpi-e C are heated with stirring to 150C B/nile bl owi ng with nitrogen at
- 0.6 scfh. Magnesi um sul féﬁi’éﬂ?&—g—qran} I s added, and the
nitrogen bl ow ng i Sffa-hundredSERIPRE bf ﬂ@d&%&&bﬁténﬁdé’tﬁﬂ;’irﬁ@ &dh okl C
whereupon 1 gram of iodine is . added. After heating t m Xt ure

to 210[ erEx@npledCrareriteated tg 19" Giand Qe gramhp&zinc oxide and 0.25 gram of
iodine are added The maxture is then heated to 210° C and after 1 hour at this

15 temperature, nltrogen is blown through the mlxture at 0.4 scth for 4 hours.
' The mixture is cooled and the residue is the product containing 0.158%
chlorine and 0.035% iodine.

Example 21
Five-hundred grams of the polyisobutenylsuccinic anhydride of

20 © . Example C are heated 10 - 190°C and 0.29 gram of zinc oleate and 1 gram of

| iodine are added. This mixture is heated with stirring to 210°C and maintained
‘at this temperature for 30 minutes. The mixture is blown. with nitrogen for 4
hours whereupon the mixture is cooled and the residue is recovered as the

. prodUct.' The product contains 0.093% chlqrine_ and 0.064% iodine.

25 o Example 22

' The procedure of Example 22 is repeated excépt that only 0.14

gram of zinc oleate is added to the mixture. The product obtained in this

manner is found to contain 0.080% chloriné and 0.049% iodine.



tenperature for 1 hour, the mxture is again blowm with nitrogen at 0.5
scfh and mai ntained at 210[err]C for 4 hours. The mxture is

t hen cool ed and the residue is recovered as product which
contains 0.155% chlorine. 20 Exanpl e
18 Fi ve- hundred grans of the polyisobutenyl succinic
anhydri de of Exanple C are_gggt ed to 150[err] C while bl ow ng
mwth nitrogen at 0.6 scfh. The nitrogen blow ng is stopped, and
0.25 gram of zinc oxide is added wgh siikrg4 ng. The m xture is.
then heated to 190[err]C V\hereupong%)("g%—. ram of iodine is added. 25 '

The mixture is heatRidethunditéd grah@ afidhespolyisatrtenyisuccinic aanhwdiide ef for 1

hour . he ni i s bl i Lhni . d
i it ai nderaole 6 pes hpesed to 190°C Whepoabin B2 el PEPRE Hotite 50k oue

. o d ) ! _ :
6'5988% ?g"gﬁﬁ\é@ By 894 grai B o3 r ¢ Bhiirithe and 0.2 gram 8f bdifie C TS miiRtBds a0

Bxanpl e MWown with nitrogen at 0.5 scfh Risy ghéumixtece ds dipated ©0oh@00°C. The

ol yi sobut enyl succi ni.c. anhydyi.de of . . | . t o]
S0l e RS el o ereure vt BT NiAG SoP Y2 g0
the nitrogednjigtutk 39 B88led2BAIGNETe8idlB Bireealatednas prodict whictidodtaind
This mxture 1s stirred for 10 m nutes and heated to 190[ err] C wher eupon

0.5 0.091 %ghlatind anddP024% igdingl. The nixture is then heated to 210
[err]C and nmai nt ai ned a | S48 erature for 1 hour whereupon
the m xture was then bl own with xtam ef‘{r’iptrogen for 24 hours while

40i ntai ning the t ermesMundee® grah®s 6 xther polyisobutenyisuccirilé Ginhydride dhe
m xture is cooled, and the residue is the desired w,oduc_ 0 '

f. 1 .
cont ai ni rExampleFattheated avith gtigingto 390,& while blowing with nitrogen at 0.5
Exanpl e 20 . .. i ve-hu . .
pol yi soblﬁcgﬂyl IUSC'?'HPEGQn'%'?(‘i‘(‘f‘ﬂe'so@%?’ea' r}’q{oe%%gﬁgjfée&yé?egrﬁéna)f efg rrtl%
190[ er r | Grasdde (0. 10§ram)o andiivdine 02 geard) readded o tiie mixture with stiitge are

added. The m xture 1s then heated to 21Q[err]C,  and after 1 r at this
' at 190°C. The mixture is 'maintaineg ,[at tﬂus temperature forh.%I mmut&s
15 whereupon the mixture is heated to 210°C.. At ‘this temperature, the mixture

is blown with nitrogen at 0.6 scfh for 4 hours. The mixture is cooled, and the
residue is recovered as product which contains 0.077% ch_lorine and 0.034%
iodine. o ' |
" Example 25 .
20 " Five-hundred grams of the polvisobutenylsuccihic anhydride of
Example G are heated to 190 °C while blowing with nitr_ogen at 0.5 scfh. The
nitrogen blowing is stopped, and 0.2 gram of zinc acetate dihydrate and 0.2
gram of iodine are added. This mixture is heétéd with stirring to 210°C and
" - maintained at this temperature for 30 minutes. The nitrogen blowing- is .
25 resumed, and the mixture is maintained at 210°C for 4 hours. The mixture is
cooled aﬁd the residue is. recovered as product which contaihs 0.144% chlorine
and 0.028% iodine.



15 tenperature, .nitrogen i s blown through the mxture at 0.4 scfh
for 4 hours. The m xture is cooled and the residue is the
product contai ning 0.158% -chlorine and 0.035% i odi ne.

Exanpl e 21 Fi ve- hundred grans of the

pol yi sobut enyl succi ni ¢ anhydride of 20 Exanple C are heated to
190[err] C and 0.29 gram of zinc ol eate _apd 1 gram of I odi ne are
added. This m xture is heated with stirring to 210 C and nai nt ai ned

at this termperature for 30 minutes. glfagnglex2gre i s blown with nitrogen for
4 hours whereupon the m xture s cooled and the residue is
recovered as the Five-hundrgd ogrigens of Héeppolrisabuienyisuessiticoadwdride of ne

The pr ocedbFaTB BARRPAtesa 219 Geardane siliyent ivalatigs) igm s BREGERE
gram of zi BF EXhAPIE 25 arél dHeWed td1pakhXhbagh Tie AiiRElret foPbs ddiRd attHidi s

manner is found to contain 0.080% chlorine and 0.049% i odi ne.
- temperature. The reaction mixture is cooled and thefgsidugds recovered as

Five- hundrglq) ms of the polyisobutenylsuccinic anhydride of
Exanpl e F eated to 190[err] C whereupon 0.2 gram of zinc acetate is

added followed by 0.1 gr &xanafplée2¥ic chloride and 0.2 gram of
iodine. This mxture_is 5 with nitrogen at 0.5 scfh as the

bl
mxture is heat ed t oTheferadure offexample 13 is repeiiast expepttha.palvisabuit
this tenpeé,w,ylgﬁmct '%nlﬂ tiHagess bé)&é’n‘h@% f@rislze@%{a&mycﬁogo rams| 6t H&ture

I s cool ed, and e resitdue Is recovered as pro al ns

A®M91 % chpalypropydenke-8ubguitited duceinic anhydride of Example D.

Exanple 24 10 : Ei ve- hurbdé ed granms of the

pol yi sobut enyl succi ni ¢ anhydri de of Example 28  £yanhhi e F are heated with

stirring to 1 90[er rgieWiindfed! gHMs Wt poiisbeafdhibuleiic anhydride of
Example C are h_eatéd to 190°C, and 0.25 gram of zinc icdide is added. This
- mixture is heated to 210°C with stirring and maintained at this temperatﬁre for
15 30 minutes whereupon ~a-s'tream of nitrogen is bubbled through the mixture at
0.4 scfh. Nitrogeﬁ blowing is continued for 4 hours whereupon the mixtuyre is
cooled and recovered as product. The product contains 0.198% chlorine and

0.07% iodine. '

' Example 29
20 o " Five-hundred. grams of the polyiso_butenylsudcinic anhydride of
Example C are heéted to 150°C with nitrogen blowing at 0.6 scfh. The
nitrogen blowing is stopped, and 0.2 gram of zinc acetate is added. The
mixture is heated to 190°C whereupon 0.5 gram of iodine is added, and the
. mixture is maintained at 210°C for 1 hour. At this time, nitrogen is blown
25 - through the mixture at 0.5 scfh and then at 1 séfh. The mixture is maintained
at 210°C with-nitrogen blowing at 1 scfh for 24 hours while removing volatile
materials. The residue is recovered as the product which is found to contain
0.072% chilorine and 0.070% iodine. '



scfh. The nitrogen bl owi ng i s stopped, and zinc acetate (0.2 granm), ferric
chloride (0.1 gran), and iodine (0.2 gram are added to the m xture with

stirring at 190[err]C. The m xture is nmaintained at this
tenperature for 30 m nutes 15 wher eupon the mixture is heated to 210
[err]C. At this tenperature, the mxture I's blown with nitrogen
at 0.6 scfh for 4 hours. The m xture is3%00l ed, and the resi due
is recovered as product which contains 0.077% chl orine and 0. 034%

i odi ne. Example 30 Exanple 25 20

Fi ve- hundred grans o | sobut e uccl ni i

Exanpl e G are heat eo‘I 'Yﬁwﬂ’g" rq mf’?éh§| %%y%&%\mqeﬂ\vlﬁhg (rd’gléér? nhyvdgide ot 1,
The xamplel ¢ %9@§ﬂrr4éh%dlﬁeét%d%0ﬂ9@dc Wit fitdgenatloofing ian©.85akifhs e

di hydrate an [()) gram of iodine are added. This mxture is

heat ed witAt Smusrtemgenaéuizlcﬁ siropg afn@3% sulfuric acighjane Adad and; Riteogen

t f 30 t Th t d -
et tbondhenls stomireh” FheXTiRure FERRated 10 Clahd mainidifisl i
COO' ed a”QeH}ﬁaréﬁﬁ‘bdNﬁhbﬁt ReeY6n Wlodsn@fof BO mitiutds.c oThaimixtlre fhbtdds

chlorine and 0.028% i odi ne.
- 34- blown with nitrogen at 0.5 scth for 4 hours at 21%nrﬁ\geggoohng at room

Fi ve- hundr ed 0 2249
Exanpl e Ctgmgﬁgdiqé P%i%‘?%k%ﬁ%%w‘é d‘]iI %he ef ‘{at?gjr# R}?g{/g;:ﬁa?(?‘rrt‘eéir)xs Pr omt /6
procedur e chlorine. of Exanple 25 are allowed to pass through the mxture

for 6 hours at this 5 terrperatur? The reaction mxture is cool ed
3 the residue is recovered as __p__j;xam e 3 oduct .
Exanpl e 27 Five-hundred grams B? tﬁéoﬁﬁqwo%tﬁénﬁ%éﬁairﬁ‘c Bhtyeiridepgnt ed

except the polyisobut- I'succi ni ¢ "anhydri de of Exanple Cis
repl aced IBxamipiegCaare hafatedhavith stlrrmg to a temperature of 150°C w&th nitrogen
blowmg at 0.5 scfh. - At this temperature, 5 drops of 93% sulfuric acid are
added and the nitrogen blowing is stopped. The mixture is' heated to 190°C,
15 and 0.25 gram of iodine is added. The mixture is heated to 210°C and
maintained at this temperature without nitrogen blowing for one-half hour. The
mixture then is blown with nitrogen at 0.5 scfh for 4 hours at 210°C. The
residue is cooled and recovered as the product which is found to contain
. 0.164% chlorme and ' 0.016% iodine.
20 : . _ _ ‘Example 32
| Five-hundred grams of the polyisobutenylsuccinic anhydride of
'Example C are stirred and heated to 160 °C with nitrogen blowing at 0.5 scfh.
At this temperature, the nitrogen blowing.is stopped, and 5 drops of 93%
* . sulfuric acid are added. This m|xture is heated without nitrogen blowing to
25 190°C, and at this temperature, O. 25 gram of iodine is added. The mixture is
heated to 210°C without nitrogen and maintained at this temperature for 1

hour. Nitrogen is then blown through the mixture at 1 scfh for 4 hours at



10 pol ypropyl ene-substituted succinic anhydride of Exanple D.

Exanpl e 28 Fi ve- hundred grans of

pol yi sobut enyl succi ni ¢ anhydri de of Exanple C are heated to
190[err]C, and 0.25 gram of zinc iodide is added. This m xt ure
iS heated to 210[err]C with stirring and maintained at this tenperature for
15 30 m nutes whereupon a stream Qggnhi trogen is bubbled through the
m xture at 0.4 scfh. Nitrogen blowing is continued for 4 hours

wher eupon 2 TC X Teerdsidue is cooled anda@cetefdifas ene pesedcaavhicioifdunditie
product -contains Q. 198(;% chl ori ne and 0.07% i odi ne,
Exanpl e 29 ¢ggtain 0.150% chlorine and §;Q18%iadiad grams of the

pol yi sobut enyl succi ni ¢ anhydride of gyxamnle 33 Exanple C are heated to
150[err]C with nitrogen bl ow ng at OT_s%%‘ﬁ“él'he ni trogen

bl owi ng is stopped, afhvle@uﬁldgemgraméoﬁahacmlatsobmelarddadcmﬁnemhydnde of
ture is _heated to 190[err]C pon.O. e added, and
the XEMIE 8 NS 18 JOHG i B t0g et s 00efbu Thagnpaite & e,

i trogen i felkéo 330°C and Hbﬁﬂ%ﬁb&&@tﬁm@ﬁ!?srﬁhr fot S hiin f&Jvh@FbLﬁionl

scfh. The mxture Is maintal ned err] CW|t nitroge
bl owi ng at nltregéml i$ bloved through the éxturemti Qg safhafmltbhours The mlxture is

materi al s. Th i s.recovered as the produc

cont ai BN R B e VeRe GSapBom P ihiEh 1 TolRI8 ddhtain
Exanpl € 300,121% chiarine and 0.096% fthrehundred granms of the

pol yi sobut enyl succi ni ¢ anhydri de of Exanple C are stirred and

hd@ted to 150[err}] C with nitrogenExamples 34-38 5 scf h. At this

bl owi ng 1 5 st opped. HetiRee: aramHied. B0, hfs 167 el Eoiplsbbliiupicemis

this anhydriigrafeExdmpR O driechidated! 10980 ° 0 aiergupon (32 gtamtcﬁSodﬁae
m Xture then iIs blown with nitrogen at 0.5 scfh for 4 hours at

210[ er r] C. apgtQ®2 gran phgingragedatn are added. - Thissmpetuse i then Reatadiaygdoi &
recovered ggeof Q%e%addﬁ ho0F WhefQPSH Ritrdgétis Blown through the mixture at 0.3

156 scth for a total of 16 hours. Samples are removed from the reaction mixture
for analysus after 2,4,6, 8and. 17 hours of total heating. The results of the
chlorine and mtrogen analysus on the samples recovered in Examples 34-38 are
shown in the following Table I.

For companson purposes, the procedure of Examples 34-38 is

20 ' repeated except that the zinc acetate is omitted. These examples are‘identified
as 34C, 35C, 36C, 37C and 38C. Thus, the mixture which is heated cantains
500 grams of the polyisobutenyl succinic anhydride of Example C and 2 grams
of iodine. The chlorine and iodine analysis for the sampies of the reaction

" . mixture recovered at 2, 4, 6, 8 and 17 hours of total heating (190°C and

25 210°C) also are summarized in the following Table I.

e



chlorine. 10 ' Exanpl e 31
Fi ve- hundred grans of the polyisobutenyl succinic anhydride of
Exanple C are heated with stirring to a tenperature of 150[err]C with

ni trogen blowing at 0.5 scfh. At this tenperature, 5 drops of
93% sul furic acid are added and the nitrogen blow ng is stopped.
The m xture is heated to 190[err]C, 15 -37- and 0.25 gramof iodine is
added. The mi xture is heated to 210[errlC and mai ntai ned at this
tenperature w thout nitrogen bI oW ng -hal f hour. The

m xture then is bl own Wlthr nat 0.5 scf ‘g.r 4 hours [err]C.
The reS| due is cg ﬁg recovere e pr oduct % his
found to c&Aamale hl orine a % i odin

Exanpl e 32 Fi ve- hundr ed rans of the

pol yi sobut%sucm ni ¢ anhydri de of le C are 9113 ed and
he&ted to err]Cwith nitrogen blow ng at (Dgss'lcfh 0.077 At this

tenperature, the nitrogen blowing is stopped, and 5 drops of 93%
sul furic a@&sd are added. This @ xture i s heat €@O#& hout nitroQe8dl owing to

25 19@jerr] C, and at thisgtenperature, @.292ram of iodgmm2s added.

The m xture is heated to 210[err] C wi thout nitrogen and

mai nt ai ned this tenperaturedor 0.089Hr. Nitrog {-5r t hen

blownthro% the m xture at 1écfhfor 4hour ? ~9.07%

-36- 210[err] C. The residue is co ‘ed "and recovereé) as the
duct which is found to contain Q % chl ori ne 0.018%
ﬁj ne. % 8 6%% Exanpl e 338%

F| ve- hundr 8d<granms of the pol y&obut enyl succi M- d3gnhydri de of0.034

Exanple C are heated to 190[err]C, and zinc iodide is added. The m xture is
heated to 380 [err] C and mai ntdiZned at this téhPélature for 3W.0OGTutes

wher eupon 38C ni trogen g bl own througlo.0B€ m xture at0M29 scfh for
4 hours. The m xture is cool ed, and the residue is recovered as
t he product which is found to contain

_ ‘As:can be seen from the results summarized in the above Table I,
15 - although iodine alonie is effective in. reducing the chiorine content, and the
' chlorine content decreases as the time of heating is extended, the chlorine
content of the:r_eaéti()n mixtures are further reduced when zinc acetate is used

in combination with the iodine.
The carboxylic compositions described above, including the
20 | mixtures of.carbdxylic compositions have utility in and of themselves as
additives for lubricants and fuel compositions. For example, the carboxylic
compositions can be used as fuel additives to r_eddce deposit formations for.use
. in concentrations of from 50 to about 1000 ppm in hydrocarbon-based fuels.
The carboxylic compositions also may be used in lubricant compositions where
25 they function as dispersant-detergents. Accordingly, thé'present invention
includes the use of the carboxylic compositions and concentrates of the

compositions as additives in treating lubricants and fuels. Concentrates of the



0.121% chl ori ne and 0.096% i odi ne. 10

Exanpl es 34-38 in t hese exanpl es, 500 grans of the
pol yi sobut enyl succi ni c ' anhydride of Exanple C are heated to
190[ err] C wher eupon 0.2 gram of iodine and 0.2 gram of zinc

acetate are added. This mixture is then heated to 210[err]C
over a period of 1 hour whereupon nitroggg is blown through the mxture at

0.3 15 scfh for a total of 16 hours. Sanples are renoved fromthe
reaction mcél’b&%hccompos:t:on&Qfseﬁ.ﬂ@bV%ﬁn@%hﬁb 1dbridatirty cEmpaditions iRGuel Of
total heatin he results of | orine and nitrogen anal ysis

on the samgleegralb/cw%cemnrnsemqm@stosabcast 99 & by weight of & nevwmallvi liguid,

pr ocodur & SHOEPAEIEIneg oganie spiventiiupgs 3R ASFRRATER B HESIROA B, o o

I's omi ttedwdigkreef axenst eneasfathedsitbbkiyé compositions desciddéd habdin. 3¥Ben37C
and -38C. Thus, .the m xture which is heated contains 500 gramns of
t hé pol yi s&Bed émjubricatingrempesitinnsd dherlubtiaafing cempreitiogs ywll comprise a

i odi ne. I t ion
mixture'reCUE; SRS 3R S oubtel (idoidtad B ARTE FRodhy bEBIFATC "
and 25 one?2df[the r¢drtboaiylio compesitionsi desciitted heréinl. | omhen Gsbd einl fuel
ng ;ﬂ Heat pﬂ@posmons, &he fyelGompositions yyil é:omprss-IeAéBrl?Ejerg(rgHHp@ of a normally

(().hi(l;rZS) liquid fueberlvg 4 ri‘gbor amoun§ 405 atfeast one of the carboicyhc compositions

01081 described Bed®ii. 35 4
0.078 0. OEB 35C, - . . .4 X
0. 202 0. o¥Focedures for preparing esters, amides, imides, amine salts and

metal salts from carboxylic acylating agents are welf known to those skilled in

the art and are described in many patents. For example, reactions with hydroxy

compounds to formesters are described in U.S. Patents 3.331,776; 3,381 022;

- 15 3,522,179; and 3,54-2.680: reactions with amines to form amides, imides and
a amine saits are described in U.S. Patents 3,172,892; 3,219,666; and

3,272,746; and reactions with reéc‘tiv_e metals to form metal salts are described

in U.S. Patenfs 3,271,310; 3,306,908; and Re 26,433. Ali of these patents

are expressly iﬁ(mrpofrated herein by reference.

20 :  In particuiar, such dispersants may be made by reaction with

polyamines and/or polyols as described in U.S. Patent 4,234,435 issued

November 18, 1980 to Meinhardt and Davis or U.S. Patent 3,215,707 issued

November 2, 1965 to Rense both of which are incorporated herein by

. reference
25 While a polyamine or a mixed polyamine ester product may be
| ~ treated With the source of iodine or bromine to remove the halogen, such is not

always desirable. That is, the process is most conveniently conducted on the



36 6 0. 069 0.076

36C 6 0. 167 0.040 10
37 8 0. 068 0. 079
37C 8 0. 133 0.034

38 17 0. 061 0. 061

38C 17 83096 ' 0. 029

As can be seen fromthe results sum’rari'z?'d in the above Table |, 15

al though | gdiRfing! &dhe! SreBhl&fit & %Aﬁbdsepéaéq[?ﬁeﬁl{%funogngg#g;ﬁghfdsugnp%&d

t he he ‘cont e ecreases as

ext ended, tbasidbtationse content of the reaction m xtures are
further reduced when_zinc acetate is used i n.conbination with the
i odi ne. The f°"°W'“9ﬁ?@’€%'P§8!iSﬂtﬁaéeé%ﬁ6‘§W%%° 85 ‘i'?féd‘sﬁ%}ﬂve,

i ncl udi ng Egﬁi%rs%r;ts a"mdﬂ'wﬁﬁ’gg‘?i{ cantseiibas conposi tions have utility in

and -of thensel ves ives for lubricants and fuel
coppositions. For exanple, the carboMample | conposi tions can ‘be

d fuel additi t d d it f ti f '
gzﬁceﬁts r a? ieo_ng o:‘ :‘ Yﬁﬁgﬁo{iﬁcﬁ%ﬁﬁgg ik 1p'§g‘$'ir‘r"!;felﬁ(§3 3 éegﬁr’ﬁﬁagﬁﬁs}%’ﬁf’f‘ﬂ@l Ebn
The. car boxyt {105 FYTBABA I WA 3D MMeiiR4rdlf to'pREdUCE AN BRIIRAR SiISHRAZNE USSR

where 25 . they function as dispersant-detergents. Accordingly, the
present i nireatubricating oil. i ncludes the use of the carboxylic

conpositions and concentrates of the i conpositions as additives in
treating lubricants and fuels. Conceﬁf‘-?%of t he

13- _ car PR Yrb8uSOIPERAIPI S i8SRodksEdd atosriihgltb Bxdriipiel T2t i ng
conpositions in fuels :
of U.S. Patent 4,234,435 to produce an aminated dispersant useful in a
lubricating oil.
. Example il
The polyisbbutenylsuccinic anhydride of Example 15 is processed
15 according to the'procedure of Example 13 of U.S. Patent 4,234,435 to produce.
| a product containing ester and amine functionalities which is useful as a
dispersant in the lubricating ail.
_ ._ ' Example IV
A mixture’ is prepared by the addition of 10.2 parts (0.25
20 " . equivalent) of a commercial mixture of ethylene polyamine having from about
3 to about 10 nitrogen atoms per molecule to 113 parts of mineral oil and 0.25
equivalent of the product of Example 1. The reaction mixture is heated to
150°C in two hours and stripped by blowing with nitrogen. The reactioh
- mixture is filtered to yield a filtrate as the oil solution of the desired aminated
.25 dispersant. .
| Ex-amg' le V
The procedure of Example [V is repeated except that the product

of Example 1is replaced by the product of Example 5.



generally will conprise from20 to about 99% by weight of a normally

l'i quid, substantially inert organic solvent/diluent and from
about 1 to about 80% by wei ght of at | east one of the carboxylic
conposi tions described herein. Wen 5 used in lubricating
conpositions, the lubricating conpositions will conprise a maj or

anmount of an oil of lubricating viscositgpand a m nor anount of at | east
one of the carboxylic conpositions described herein. Wen used in fuel
conpositions, the fuel corrpositions Exbnpleiri se a maj or anount of a

nor nal | ' uidf a mn anount_ qf at 0 the
car boxyl>/i c conpositi bl ar@ce re 8 gé‘ gvﬂﬁlr%?ﬁateg except?ﬁa% the produc

Procedur es off @xaph&iBaf wae;ﬂﬁé&{ By mﬁeaaalém SeRunt BfifeStblitc0d Example
netal salts fromcarboxylic acylating agents are well known to those

Skl lled in15. the art and are descrlbed I n many patents For
sters ar

npl e, reactions hyd oun .

GoBribed o U o parshes o 38 solatkenyluG3RR§BRTANGes Fafl 52, Befdtkd
3 542, 680; yiMaRlg @RSprdcelupds BEE. 50 Phfde 4@31138:.35 Bvdeécﬁﬁ@l the anhydrldes
am ne salts are described in U S. Patents 3, 2 892;: 3,219, 666; and

3, 272, 746; withipplyols Sueh agipentaerythditod. ﬂﬁteamr:octus:ts of Fxamples ém Né aaybe
d bed t. O, 3.
AIeISC:):‘ te he&” %Etéﬁ?%ed' a{}.cgrdc“ng td ﬁ?%é%i BE%%&?S% nco “ﬂ'g%cf er e| noégctd'ss '

ref erence. F@8Pexample, the products of Exanmsiesilqol I can tw?eﬁcswm&mmrmcube
made by reaction with pol yam nes and/or polyols as described in

Ul8. Pat ento preparedpyonaterbdispersants. Novenber 18, 1980 to Mei nhardt and

Davis or U.S. Patentqg, é}tﬁg%lﬂénkp%'ﬁ&ltgted succnmc%‘f@?%ﬁt:ﬁm ggtehﬁcgﬁnse

both of which are incor ereil erence.
Wi | e a pobymuntofchlering wrdbpajs;edl;nalm(nedeabqveoda(prem dispersants useful
treated mnth the source of iodine or bron1ne tg renove the hal ggen, such is

not in lubr iaafis.s twasGvcke cils, amylsions apd dacluding,ggsoliag,, cMoza | y
?gg?“Ct ed Bartidiffarly, the dIspersants v_vhtch may be prepared from the polyalkenylsuc-
15 cinic-anhydrides or acids ‘prepared in accordance with the process of this
invention and centaihing a reduced em_ount of chiorine ‘may be employed in a
variety of lubricants based on diverse oils of lu.briCating viscosity, including
natural and s‘yhtheﬁé lubricafing oils and mixtures thereof. These lubricants
include crankc'as'e_!ubj'icating oi'ls for spark-ignited and compression-ignited
20 - internal combustion engines, inbluding automobile and truckengines, two-cycle
engines, aviaﬁon piston engines, marine and railroad diesel engines, etc. They
can also be used in gas engines, stationary power engines and turbines and the
like. Automatic or manual transmission ﬂ_uidS, transaxle lub'ricants,' gear

_lubricants, including open -and enclosed gear lubricants, tractor [ubricants,

. 25 metal-working %ubricadts; hydraulic fluids and other lubricating oil and grease

compbsitions can also benefit from the incorporation therein of the dispersants

discussed above. The dispersants may also be used in wire rope, walking cam,



acyl ating agent precursor for.various reasons including cost and throughput

consi der ati ons. The foll ow ng exanples illustrate

t he preparation of products useful as di spersants and

| ubricating oil conpositions. 5

Exanpl e | The product of Exanple 1 is processed
according to Exanple 10 of U. S Patent 4,234,435 (Meinhardt) to

ptoduce an am nated di spersant useful in a lubricating oil.

accor di ng PEVELaRsAdachain and convelgf oBficlieln ko §ATHYG, Sk 2aRpRERRREY,

am nat ed diubpRyas@gt useful in a -lubricating oil.
Exanple 111 onlsobutenyIsu00|n|c anhydri de of
Exanpl e 15 is proces&&edusts such %ﬁ:t!mﬁ %sqraqunébngéﬁefammes Marﬁ@l @ay3 of

U S. Patengg ‘bs%ﬁdi?4§§nc\§lﬁmtgr&qH%%nan'frates, by thdthQaives &qaw"qutﬁﬁt‘?ﬁhand

am ne functronalities i's use er sant
| uSri cati ngnpi bther known additives which include, but are not IlmE)edmnbeotﬁér
A m xture i s prepared bérthe addition of 10. Zﬁ&arts .25 20

equi val ent §isgersantsmestesaants; antiexidants, RNtEWEasRILRiSnLFEEMEy AESH 8bout
3 10 about 5dfhdy Un?&%ﬂe?éoﬂé?ﬂﬁlﬁé@ & thlﬁr?bléé& F}?ibhi:nor%no@iﬁ@fsa'arﬁl-}uﬁnd

0. 25 eqU|va ent o e pro uct he readtion
m xture i sagmalsedotrosmn inhibitors, \iSCpsity ]rmnrovetmppdrmpmnaddpsessqmemms.
bl owi ng Wt h ni en. The rea

o P11 17 ar eo0d RANSTS! ta doroe Randlenbitiys whigh Meainauds atkvf Sndfor anl el d

dj@per sant hydrocarbons. These additives may be present in various 200 & depending
The procedure of Exanple IV is repeated except that the product

of Exanpl eon the neegdiszafetheniinalgrogustiuct of Exanple 5.
- 40- Other dispersants include, but are not limited to, Mannich

dispersants and mixtures thereof as well as materials functioning both as
dispersants and \)iscosity improvers. Mannich dispersants are prepared by
- 195 reacting a hydr'oky aromatic compound with an amine and aldehyde. The
| dispersants described abave may be post-treated with reagents such as urea,
thiourea, carbon disulfide, aldehydes, ketones, carboxylic acids, hydrocarbon-
- substituted suc_dinic énhydride-, nitriles, epoxides, boron compounds, phospho-
rus compounds and the like.

20 . Detergents include, but are not limited to, Newtonian or non-
Newtonian, neutral or basic salts of alkaline earth or transition metals with one
or more hydrocarbyl-substituted sulfonic, carboxylic, phosphoric, thiophos-
phoric, dithiophosphaoric, phosphihic acid,. _or"thiophosphinic acids, ‘sulfur .

- coupled phenol or hydrocarbon—sdbstituted phenols. Ba_sic salts are salts that

25 contain a stoichiometric excess of metal present per acid function.

~ Auxiliary extreme pressure égents and corrosion- and oxidation-
inhibiting agents which may be included in the lubricants of the invention are

exemplified by chlori_nated'aliphatic hydrocarbons such as Chlor_inated olefins or



Exanpl e VI The procedure of Exanple IV is repeated
extept that the product of Exanple 1 is replaced by an

equi val ent anount of the product of Exanple 15. 5

Esters of the polyal kenyl succi nic anhydrides can be prepared

utilizing the procedures of U S. Patent 4,234,435 by reacting the

anhydri des wi th polyols such_as pentaerythritol. The products
of Exanples | to VI may be ffrther treated according to

I ndustry pr ct| es t o _oht eful produgcts . e . EQr
exanpl e, &K% SRR s eaqnd oV uags Sudl B8 Pederietiofide o8-y 10
te prepareb@ﬂtﬂﬁ@&eﬁ(d@ Sd!@[:&ﬂt‘étﬁasulﬁde, sulfurized methyl estefhéf oleic acid,

pol yal kenyl - substituted succinic acids containing a_ reduced

amount of EHifefizedalkylphsao| sulfurized dipeagendnd sy &rm%eemmww-
usef ul furized hydﬂaﬁ%%dscﬁmﬁsas IRt sibA Lﬁ}gkj?ct S?E ﬁg%?&g?@%ﬁ{zﬁﬂ

I ncl-udi ng gaso partic

bespr epar ecurpeatineher meitlyyl deasd, sphnsplﬁnrus estem matudinigy gri ndm!lprdsavdﬂzs
prepared in accordance with the process of th I nyenti on and
cont ai ni ngCaravd gaRe driydrecarhyl d’rh%plhl‘f@snﬁycﬁeaﬁnﬁibé‘}\é'd ﬂ'WSQh‘te' diheptyl
vari ety of _
{cl udi ng POSBIE ARyERRELPBndeUtor pBhDR, Ml BRESINAD ARERRT oenyt,

t her eof . Tbheepﬂnué)rt_nmm;phosphlte,disteanyttbhdsphute,rdamhyindnhtbytpm@mutes for
spark-ignited and co ress on- i rnal conbusti.on I nes,
i ncl udi ng Q@tvt‘)natﬁ ny uefllo%?%eﬁ)oq‘(%%%" molecular weight, e"gé]&'
aypati on pLebARED PRanyMHhESpIRES ! diddRAYI-SLBSAIutBBY! SiRsnyIe! ShoshHiie;

can -al so be use |n gas engines, stationary power engines and turbines and

t he dithioolarbaemammﬁmmnog@mndsmmbparm§mrsﬂltmocamamnc acidrandan
| ubri cants

| ubri cant sa ‘3’?%{8{‘1& (q. gbr?‘(?a?ﬁaé:tyo%gp&dsucla?éfjgh '\e?g (faq?gpﬁg‘g é? e dhd"

hydraul i c aémidhicRNdal gié%-édlkmwaimi&:d?bhrrﬁitds 96875 fethylene or phenylene
conpositions can al so benefit fromthe incorporation therein of the

di sper santBis(dibutyldithiocarbamatedy aamdfurm@unb§p@m@ﬁa¢am9t%ﬁ & gbdistsed in
V‘lé € rope, alY@HﬂH?&:achghoyl)d:sulfldes),metalthlocarbamates, suchaszincdioctyldithi-

ocarbamate, and ba'rium heptylphenyl dithiocarbamate; boron-cdntaining
compounds including borate estérs; molybdenum compounds; Group Il metal
phosphorodithigiateé such as zinc 'dicyclohexylphospho'rodithioate. zinc
dioctylphosphorodi’tﬁioate,' barium' di{heptylphenyl)-phosphorodithioate,
20 . cadmium dinonylphoSphorodithioate, and the zinc salt of a ﬁhbsphorodithioic
acid produced b\j the reaction of phosphorus pentasulfide with an equimolar

mixture of isopropyl alcoho!f and n-hexyl alcohol. | |
Viscosity improvers include, but are notlimited to, polyisobutenes,
: polymethacrylafe acid esters, polyacrylate acid esters, hydrogenated diene
. 25 polymers, polyalky! styrenes, hydro.gen.ated alkenyl aryl conjugated diene

copolymers, po!yo!efms and multifunctional wscosnty improvers. '

Pour point depressants are a partlcularly useful type of addmve

often included in the lubricating oils described herein. See, for example, page



-41- way, rock drill, chain and conveyor belt, worm gear
bearing, and rail and fl ange | ubri cants.

Products such as those described above in Exanples | to VI may

be used in lubricants or in concentrates, by thenselves or in conbination

wth 5 any ot her known additives which include, but are not Iimted
to ot her di spersants, det erggnts, ant | oxi dants, anti-wear
agents, extreme pressure agents, emulsifiers, denulsifiers, foam

i nhi bi t org o ¢f4 i Hricah UtV 85 S by2BLV - BHiiheer and R. KerfSEIY Smifl9(LESILSD
Inhibitors, viscosity inprovers, pour point depressants, dyes,

and sol véifes Corripmnoi?ebhslwmmvela@dmﬁhm} 7l.ncl ude al kyl and/or aryl

depending o RapoARSagaG el el el BiRaRtind fortdHSe SR ©

G her di spandMHiGdé BlicodRs d?Ltirg%hR: pekydrgl tBehples \dFthesB and additional
di spersants and m xtures thereof as well as materials functioning both as

& sper sarangi- éoﬂm\m!mggsltt@nﬁrﬁfedi@%lbeﬂﬂﬂn|F&¢%%MM®T& ‘ebyridentivel- by 15

reacting t n h € d al dehyde. The

di spersarﬁesmégéﬂ yﬁgtqu%o@érpr?ggpgﬁ’ gg\!@t?gg‘?ig‘z\?ﬁ@r eagents such as urea,
t hi ourea, carbon dlmée dﬁd dthde hdabseskareotestribeal inogndater ae'tailsm u.s.

hydr ocar bon- i tuted succinic anhydri de, nltrlles oxj des,

bor on COI%Q“H&,S%&WIJ)COI 14 line 52 tP(%JbeQBbu%é‘“&nb tHE’“F’?’KE)r ein
. Deter ent; I
e o, alcoBrpie oy YoreBbiiod for ks Blsbliiyl fof BRI & ulltinay be used,
10 t h one in combinationofithiothe diwibnc&i\mdtmubst ituted suI fonl c car boxyl i C,
phosphoric, thiophgs- hori c, éhl 0 hos B Qric, fm c acid,
or thi ophosphi ni c ath@igonsgnrate may conitain e/ﬁotPV
hydrocar *?f?ébe?HQﬁH SerRAnDBRAGhS Th%"%ﬁéﬁeééhissm%{t%e%ﬁflekénf #a.aé f3§l product,
contain a stolichionetric excess of nmetal present per acid function.
Auxi | i ar yplend nemrmeaxuateen agmmer amburds r.esiumio HQFedxy serigbhor in any
inhibitin ent whi ch | uded in the | ubr ts of the i t|on
o G eelieiolath FchRRTSREtY: AUt Ay SeSretnin ol as

1 Sh| ori na‘i{%h&étﬁ{g ﬂﬁceﬁlty, hydraulic oils, fuel oils, gear oils or automatic transmission .

fluids in .an amount of from about 0.1% to about 10%

T

'_l.

Th_e lubricating compositions and methods of this invention employ
an oil of lubricating viscosity, including natural or synthetic lubricating oils and
mixtures thereof. -Natural oils include animal oils, vegetable oils, mineral

20 " lubricating oils, sdlyent or acid treated mineral oils, and oils derived from coal
or shale. Synthetic fubricating oils include hydrocarbon oils, halo-substituted
hydrocarbon oils, alkyle_ne oxide pol?mer’s, esters of carpqulic acids and
polyols, esters of polycarboxylic écids and alcohols, esters of phosphorus-

| containing acids, polymeric tetrahydrofurans, silicon-based oils and mixtures

25 thereof.

| | Specific examples of the oils of lubricating viscosity are described
_in U.S. Patent 4,326,972 and European Patent Publication 107,282, both

herein incorporated by reference for their disclosures relating to lubricating oils.



-42- wax; organic sulfides and pol ysul fi des such as benzyl .

dirsul fi de, bis(chloro- benzyl)disulfide, dibutyltetrasulfide, sulfurized
nmet hyl ester of oleic acid, sul furized al kyl phenol, sul furized
di pentene, and sul furized terpene; phosphosul - furized

hydr ocar bons such as the reaction product of a phosphorus sulfide with 5
turpentine or nethyl ol eate, phosphorus ggjers including principally

di hydr o- carbyl and trihydrocarbyl phosphites such as dibutyl
phosphite, @ B§§|'Q:Y|bnef descriptionPGPRBRichAt biis@%ul@ﬁﬁﬁé!érspihoéﬁfﬁrhéle BO N,
phenyl phosghl te, pentyl phenyl hosphite, tri-decyl

phosphi te, rmbarl-wam;ﬁﬁsﬁé)ll%l MMMHMWF}A@@ pages 184-185,

Qubsti tut caMArRBrTBERARR G iP Rt A0 BRI e AR TP S diidihs ks
di t hi ocar barmwngqatlabﬂc@mgmldes\ pesqiptsh fof oits bftibhbeeatihg Viscasiydo@dstsan
acrgl am de Ug§C the reacti ongroduct of dibutylam ne, carbon _disulfide

and Pprem #H32.818 ((qle 2 dine 34 @F?W%@'béﬂé‘ﬂ@sfﬁe"&‘uswe):
net hyl ene Ofle@ﬁ m’%ﬁergﬁratgd by refer. nBb ?6&%@13%‘&%@ t§6RE BRI RingScosity.

sul fur-coupl e car e.g.,
al kyl di t hi ocar banoyl| )d‘mlfbﬂadmg examapEstexemaplifyahetoacestrates and lubricating

aszi ncdi octy] di thi - carbamat e, and barium heptyl phenyl
di t hi ocar ba tcé’m%?'gﬂnﬁéﬁt@?df‘ﬁ@“m" conpounds i ncl udi ng borat e
esters; nol ybdenum conmpounds; G oup |1 netal %/wt. phosphor odi t hi oat es

such as zinc dicycl ohexyl phosphorodithioate, zinc

di Bt yl phosphor odi t hi €aneentrate km di ( hept yl phenyl ) - phosphor odi t hi oate, 20
cadni um di nonyl phosphoiPedititsi ofEramplell t he zi n@Galt of a phosphorodithioic
acid produced by the rmﬁbrarb.pf phosphorus penggasul fide with an equi nol ar
m xture of isopropyl alcohol and n-hexyl al cohol.

‘Viscosity inprovers igghd ﬁtrali’é'i are not limted to, polyisobutenes,

pol ymet hacryl ate acid ﬁ ?pg%gﬁ@é/hat e aci %§st ers, hydrogenated di ene
#éra

pol ymers, nes, hydro at ed aIkenyI aryl
cgh? ugated diene . (Pdlpol ynmers, polyol g'g]ns and nul tifunctional

~viscosity inprovers. Pour point depressants are a
“particularly useful t gecentratailll i ve - _often included in the
| ubricating oiI's descr PrRdustcptExampla! for exd®le, page

Basic calcium alkylated

: benzene sulfonate 10
. 20 . ‘Mineral oil 20
Lubricant | _
Product of Example 1 6.5
Mineral oil . 93.5
Lubricant i _
25 Product of Example (Il 6.0
Basic calcium alkylated
benzene sulfonate 1.0
Zinc salt of mixed secondary
o dialkyldithiophosphate - 1.0
30 Mineral oil 92

While the invention has been explained in relation to its preferred

embodiments, it is to be understood that various modifications thereof will



- 43- 8 of "Lubricant Additives" by C V. Snal heer and R

Kennedy Smth (Lesius- Hi | es Conpany Publishers, d evel and,
Chi o, 1967). Anti -foam agents used to reduce or
prevent the formation of stable foaminclude silicones or
organi ¢ pol yners. Exanples of these and additional 5 anti-foam

conpositions are described in "Foam Con#9el Agents," by Henry T.
Kerner (Noyes Data Corporation, 1976), pages 125-162. L
These and Re%ne Arparege o thesgeifiliedda the grtedpen rgading the spesification.

Pat ent 4, 582, 81 8-o ﬁﬁ% 1o b urld éggtcgéd ?@@ﬁgﬁgg@bgoﬁ@%&ég& F8reinl§ li#ﬁht\ﬁﬁé '

herein corpora r Isclosure o

additi ves tohadverasudremisdificdtions as fall iwithitbtireakcope wftthet dppgrid=iolaims.

i nvention. The concentrate may contain 0.01 %to
90% by wei ght of the di spersants of the invention. The

di spersants may be present in a final product, bl end or
concentrate in a mnor anmount, i.e., up to 50% by wei ght or in any

amount effective to act as a dispersants, but is preferably present in oil
of 15 | ubricating viscosity, hydraulic oils, fuel oils, gear oils or
automatic transm ssion fluids in an amount of from about 0.1%to
about 10% ' The | ubricating conmpositions and net hods
of this invention enploy an oil of lubricating viscosity,

i ncluding natural or synthetic lubricating oils and m xt ures

thereof. Natural oils include animal oils, vegetable oils, mneral 20
| ubricating oils, -solvent or acid treated mneral oils, and oils derived

from coal or shale. Synthetic lubricating oils include
hydrocarbon oils, hal o-substituted hydr ocar bon oils, al kyl ene
oxi de polyners, esters of carboxylic acids and pol yols, esters

of pol ycarboxylic acids and al cohols, esters of phosphorus-
cont ai ni ng acids,. polyneric tetrahydrofurans, silicon-based oils and

m xtures 25 t hereof. - Speci fic exanples of the
.oils of lubricating viscosity are descri bed in US. Patent
4,326,972 and- Eur opéarn “Patent ‘Publication 107,282, both herein

“j.ncorporated by reference for their disclosures relating to |ubricating
oil s. : ~ - )



- 44- | ~ A basic, brief description OfJMOE?E"E‘iL‘{]; appears
Ln an article by D V. Brock, "Lubricant Base ri cant
Engi neering, Vol. 43, pages 184-185, J’Mﬁ s article
is herein incorporated by referenceibor its discl M"ﬂﬁﬂ’”ﬂ"’

relating to lubricating oils. A description of. oi1s of ‘I uBritat1 ng

Vi scosity occurs 5 in U S Patent 4,582,618 (Col. 2, line 37
through Col. 3, line 63, inclusive), Claims herei n i ncor porated by
Teference for its disclosure to oils of lubricating viscosity.

The fol I owing exappl es |
oil composi tions g? thé%ﬁggﬁtfg’% Béd'ilﬁn@‘iﬂ@%ﬂbhﬁ%%%nﬁﬂdof Mbbtg‘aﬂbblﬂﬁnne |

% wt. 10 compound, compnsmg Concentrate |

Product of Exanmple 1 . M er al oi.é

10 mtroduct@gﬁeté)rfpp g{%aqophlonne compound at least one aci Pr oduct
of .Exanmpl e |leected fronﬁtrhejg%up consisting of Lewis acids freM dfRaffonOhlineral acids

15 Concentrate |11 Pr oduct

of Exanpl e | other thanMydriodic acid and hydrobromlc ac1d Bad ocganad gqldmhzmmg/ag{(@d

benzene sul fonate 'Y-Inl neral oil '

g() | of less than about 2 to E‘H’H’r? EH’FH'“? and contacting the organochlorine . /4 ' of
anple 1 compgurﬁi with the at lea:if one acid in the muMu?@ ¥t a Qifficient amount of time

93.5 : i cant Pr oduct

of Exanpl e |1d reduce tHe éhlorine content of the organochlorme Bampoundi| ci um al kyl at ed
benzene sul fonate The process o? claim 1 wherein the acid is at least one Lewis acid
free of carbon.

3. A process for reducing the chlorine content of an organochlorine
compound, comprising:

contactmg the organochlorme compound with (a) at least one acid

selected from the gro_up consisting of Lewis _a01ds, mineral acids other than
hyﬂ_riodic acid énd hydrobromic acid, and orgé'nic acids having a pKa of less than
about 2, and (b) a source of iodine or brbmine to form a mixture, and reacting

the organochlorine compound within said mixture for a sufficient amount of time

to reduce the chlorine-content of the organochlorine compound.

4. ‘The proéess of claim 1 or 3 conducted at a temperature of from
about 60°C to about 250°C.
5. The process of claim 1 or 3 wherein an inert gas isblown through

or over the mixture during the reducing of the chlorine content.

6. The process of claim 5 wherein the gas blown through the resultant

mixture is nitrogen and/or steam.

7. The process of claim 1 or 3 wherein the organochlonne compound

is a chlorine-containing organic polymeric compound.

8. The process of claim 3 wherein the organochlorine compound is

contacted with at least one Lewis acid and elemental iodine.



Zinc salt of m xed secondary

gléal i ditht ophosphat e Wln Pe3'([)he i nvention has bu“mmmmlmmﬂnm

relation to its preferred - 8fbodi ments, it rs to 'be "underStood
t'hat various nodifications thereof wll

-45- becone apparent to those skilled in the art upon reading the

speci fication. Thexef orkhe procéss of olaire lusrd® mdiecsia thdeltlotihe is neweved dma :
di scl osed herein is intended to cover such nodifications as fall within the

scope of theg&}?ﬁ%ﬁdﬁd‘q&f LAte- - 46-
C ai s lg;q{.;g: C
or ganochl ori ne conpound&Bg(gc%%s fo(P eJ tréhldine mr&érhrt?o&%?:%tﬁ%{ Pﬁ{dge{]he

or ganochl or i of aquiyissbhulylase ir&hmhlemnzmhadnde pedpacddent the pnesehee of chlprine

consisting of Lewis acids free of ca,.rbﬂﬂ .mneral _acids other than
hydri odi c acP’%]‘e&‘hH‘WH?%‘rUﬁfiE“a‘a“&““% OURG HOMPIILIs having a pKa of |ess

than about 2 t0 T Qi a dahitHhE saif MR 26 Aokl SRR i BELEGQTPOUNG

with the at |east oeaC| e mXxtu or a su C|ent anou tinme
' one Lewis acid free of carbon or a mixture of at least one Lewis acid and a

source of iodine or bromine for a period of time sufficient to form one or more
different chlorine compounds; and |

(B)  separating at least one of the different chlorine compounds from
the reaction product.

11. A process for reducing the chlorine content of 'a reaction product
comprising a polyisobutenylsuccinic anhydride prepared from a polyisobutylene
and mélefc anhydride.in the presence of chlbrine, said process comprising:

o A __contgcting._the reaction product containing chlorine with at least
one Lewis aci& and _a. source of ibdinc or bromine for a period of time sufficient
to form one or more different chlorine -compm'md's, wherein at least a portion of

 the source of iodine or- brc;mine is obtained from the effluent of another process
to reduce the chlorine conft;nt of an organochlorine compound, wherein the
organochlorine .com.pou.nd is treated with a source of iodine or bromine, or
mixtures thereof; and

(B)  separating at least one of the different chlorine compounds formed
in (A) from the reaction product.

12.  The process of claim 10 or 11 wherein the polyisobutylene is

_charactenzed as havmg an Mn of ﬁ'om about 300 to about 10,000.
| 13. . The process of claim 10 or 1 1 wherein the reaction product is
characterized as containing at least about 1.3 succinic groups per each equivalent weight
of the groups derived from polyisobutylene. | '

| 14.  The process of claim 10 or 11 wherein the polyisobutylene is
characterized as having an Mn of from about 1300 to about 5000 and an M/ Mw
yalue of from about 1.5 to about 4.0, and the polyisobutenylsuccinic anhydride



to reduce the chlorine content of the organochlori g 2.
The process of claim1l wherein the acid is at Ieajm“ﬂaﬂﬂ‘““m‘lm“‘:free of
car bon. 3. A process for reducing the chlioricnetcomt eht *of an

or ganochl ori ne conpound, conprising:™® ~ contacting the

or ganochl ori ne conpound with (a) at |east one acid selected fromthe group
consisting of Lew.s acids, .m Qr;r al acids other than hydriv%ldi c.acid and

‘hydr obr om ¢ ChurAdenized s eomiAnng atdeastirbonh {P FCHis®RuRs P S9WVEEL ©f about 2, and
(b) a sourc (Matall bromne to forma mxture, and reacting the

or ganochl or?’r?gisgorrpﬂgﬁﬂaﬁthi n said mxture for a sufficient anount of tine
1o reduce the chlidri nelteqnocest ofefairy h@ oot hwhereln the chierinemoptsunef the reaction 4,

The process of , claim1 or 3.co pcted .at a tenperature of from about
60[err] C topé%ﬁf‘sé%f%ﬁ?ﬂa@east%%ﬁcby@?‘g “ The process of claim1 or 3

wherein an inert Gas ifhellrQUes deltiadh 36 of 11 QHErein'the redbAdnPr6dudyls Oftabes
reduci ng of the chlorine content. . 6. The process of claim5
wher ei n t he wjthsat dastvane Llewilagid, ¢léreenta sodineaand the xfluem fram andthiep pesvessitd/ or

st eam 7. e process_.of claim.1 or 3.wherein the organochlorine
conpound i s TgUcht Ene epfttert Af #ngthsr hlerne-ooafaning sam ound. 8.
The process of clgim ?;m@g)%%b%bnf&l%g??Oaﬁﬂpwéﬂg!tﬁér&ai&%&dﬁ&%%&t ed

with at | east one Lewis aci enment al 1 odi ne.
- 47 - with at $east one Tewispridaed theeffluehtofiom bnatherprodess i redude¢hadhlarinene i s
renoved in a gaseous or liquid state. 10. A process for reducing

the chlori n@%‘@ﬁt@fﬁ{mtbﬁchloﬂéﬁé?qtﬁﬂ%%wdpf ‘a pol yi sobutyl ene and mal eic
anhydri de prepar o | HGRLEHU 9 of f kbl ARG IERE IO BiRIuCt

contains chlorine, conprisi contacting 'sard reaction
product contadiinértghs 60d Rmparatité dffat Rhastlabat1 SOTE td sbous230°Cdof atdastdboas? bon or

A MXUUTE O o priorio the contactng in (B, ¢ O °

19. " The produce of the process of claim 1.

20.  The product of the process.of claim 3.

21.  The product of the process of claim 10.

- 22, The ;;rdduct of the process of claim i1.

23.  Adispersant for lubricaﬁrig oil compositions prepared by reacting the
product of clair,ﬁ 21 with at least b_ne polyamine or polyol or a mixture of at least one
polyamine and at least one polyol.

24. A dispersant for lubricating oil compositions prepared by reél_cting the
product of claim 22 with at least one polyénﬁne or polyol or a mixture of at least one
polyamine and at least one polyol. |

25. A lubricating oil compoéition comprising a major amount of an oil of
Iubricating viscosity and a minor amount of the product of claim 23.

126, Alubricating oil composition comprising a major amount of an oil of

lubricating viscosity and a minor amount of the product of claim 24.
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source of iodine or bromine for a period of time sufficient to formone or
mere different chlorine conpounds; and . (B) separating at |east one
of the different chlorine conmpounds fromthe reaction product. 11.
A_process for reducing the chlorine content of a reaction product
conprising a polyisobutenyl succi nic anhydride prepared frbmraTMWWWMMMNWWWﬂ
pol yi sobutyl ene and nal ei ¢ anhydride in &4die presence of |c For al BEEN
process conpri si ng: (A contacting the reactlonmprodu- 6Nt ai ni hg
chlorine with at | east one Lewis acid and a source of iodi ne 6f bromine~for
a period Eg%htgg sufficient to formone or nore different chlorine
conpounds;, Fn at least a portion of the source of iodine or bromne is
obt ai ned it t he efTARATMENT OF GREANICTOMPOUNDSIVOREDYCE'CHLORINE
content of an organochl ori ne conmpound, wherein the organochl ori ne conpound
is treated with a sbBVEL of iodine or bromne, or nixtures thereof; and
(B)~ separating at |east one of the different chlorine conpounds forned I n

(A) fromthe reaction product. _ 12. The process of claim10 or 11
wherein the polyi sobutyl ene iAhsmmtmbimedlmréavi ng an Mh of from about
3 0 to about 10, 000, The process of claim10 or 11 wherein the

action product i sTBﬁﬂaﬁ@HF!%‘%fﬂﬁmsaﬁorﬁ pipcgss feoradugg thechlogingci ni ¢
gr OUPS PELo&RMR @ﬂ'éhval'ﬁ'z%ﬁ)éfﬁét%liﬁ éHmBBGn&O%H'F\?nQE{Q Veiﬂtrfcff‘%i@i ing into the

pol yi sobutyl ene r ocess arm10 or :
pol yi sobubdrgameehicrinebampouadi ae!taBSOhe\aomgsellectm frpnothé gummbonmsﬁago to
Sg?;f Sig&? ﬁ%?vé%ge g: Exlia%%;gﬁcgsgo;t{e? atr)lorllj\,trdnlod5 ic acufl anﬁthydrgbrgrr'}uc ap:ld

- 48 - SARIOAGARIKE! ﬁgs%ﬁ%@bﬂbr& l%%s'tﬁ%ﬁtal%lﬁut t- forat aCinbkturs! @HAS Per

equi val ent of polyisobutenyl” group.

10 contacting the organochlorine compound with the at least one acid in the
mixture for a sufficient amount of time to reduce the chlorine content of the
organochlorine compound..

In 'aqother_émbodiment, a prdqess is described for reducing the
chloriné content of an organochlorine cOnipdund comprising contaéting the

15 organochlorine compound with {a) at least one acid selected from the group

| consisting of Lewns ‘acids, mineral acids other than hydriodic acid and
hydrobromic acid, and.qrgamc acids having a pKa of.less than about 2, and (b)
a source of iodine or bromine for a sufficient amount of time to reduce the
chlorine content of the organochiorine compourid.

20 - Thepresentinvention relates to a process for reducing the chlorine
content of an organochlorine compound compnsmg mtroducmg into the
_organochlorme compound, at least one Lewis acid to form a mixture, and
contacting the organochlbrine compound with the Lewis acid in the mixture in
the absence of elemental carbon for a sufficient amount of time to reduce the

25 chlorine content of the organochlorine compound.
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15. The process of claim10 or 11 wherein the chlorine content of the
reaction product is reduced by at |east 50% by wei ght. 16. The
process of claim 10 or 11 wherein the reaction productri-s-eeontaet-ed—wi-th at
| east one Lewis acid, elemental iodine, and the effl udntii? rom-anotcherEil
process to reduce the chlorine content of another chldrine-6#t4di:Bi ng
conmpound. 17. The process of ¥ ami10o or 11 WHEFET i tTHE T8acTT on
product is contacted with at |east one Lewis acid and the effluent from
anot her process to lednthehembadiment acpmocesﬂ ifleseritb ek for reducing the

chl ori ne- g ta| ni ng o n@gund. Therwgrocess . of cI

wher ei n t f&'YEEEP he'ﬁ 88t°‘9>a“6’f’8!ﬂ{"\ﬁ FRAMBPUNGL FOMPLiISIag cpritg e of
at least abgatodtiiefigé [ddmpeumdvith zépétereralswr@r adld $§1asteP RO tﬁeWu‘b
prior to the contacting in (A). The produce of the process of
clai m 1. consisting2@f Lewjg ﬁﬁ'@ﬂudﬂ'"@ﬁ't ﬁ@‘dﬁr otbes Grnchydfioglic acid and21.
The= produ e | t he
p?ocess oﬁgfgaqr?r)]nﬁ% &%8;95’2].858?,&%3135"6% E;ﬂﬁa ﬁglres EI’I ca fl&? oa'f)é (6’
COnposi t i elwupds@paro@ihémr basaineig thbabpenckiof eimental cabbrivdria ffficgarst one

pol yam ne or polyol or a m xture of-at |east one pol yam ne and at |east one
pol yol . amount oﬂume toregdugedhe ghforing C‘P‘@H?I"lt ehthegreganoctiarineg FPﬂ'éﬂ%Uﬂd

prepared by reacting,t ﬂrfd&f | g e

or polyol or a mxtﬂ}egﬁ*er e ea ?%E]Flge po yéﬁ?%ﬁég}gghn{e ?8‘“ 3‘

25. A Iubmmablmghl@lrineemmammg pohyatkeny Suegisic ramhydriake) wnid @i:hdmum— of
bri catl ng Vi, scosM%qland a mnor a of the product of claim?2

t
faIneFgaction PEULiQf; rID'%E?BPF‘QPﬂﬁanrfﬁ?'SFC %‘h'BYﬁﬁ‘d%Pr%Q?’SFjI of

| ubrl cat i S a
S0 1o 1@9 %é pPeddnced it Bty Wlk@éylkbecm‘&d&%y&ﬁdg % BhH in

accordance with the method of the present invention to reduce the chlorine

content thereof may be further reacted with a polyamine or a polyol, or a
mixture of a polyamine and a polyo! to form the compounds which are useful
) 15 as dlspersants in lubricating oil compositions. Such dtspersants and lubricating

oil composmons also are described herem
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ABSTRACT

TREATMENT OF ORGANIC COMPOUNDS TO REDUCE CHLORINE LEVEL

This invention relates to treatment of various chlorine
containing organic compounds to reduce the level of chlorine in
the organic compound. Treating agents .include Lewis acids,
mineral acids, organic acids. The acids may also be used in
conjunction with iodine or bromine. The invention has particular
utility in preparing compounds for the lubricant industry.




