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1 TWTW,G, ORGANI C COVPOUNDS TO REDUCE CHLORI NE LEVEL This 1 nvention

deal’'s with the tfeatment of various organic conpounds to reduce the | eve
of chlorine:}{n the organic conpound. The invention has particular utility
in preparing!conpounds for the lubricant industry. For nmany years chlorine
has been used to facilitate the processing of various organic conpounds to
obtain a vargiety of useful products. Or gani ¢ conpounds whet her
“intentionally incorporating chlorine or by carrying a chlorine containing
by- product may generate hydrochloric acidlupon bur ni ng. Anobng vari ous
hal ogenat ed products which are now restricted for production or which are
being elimnated include materials such as chlorinated bi phenyl, dioxin,
and various ozone depleting materials such as chl orofl uorocarbons
propel | ants. Mre innocuous sources of organochl orine include products
utilized as dispersants in notor oils. A dispersant is a conpound which
ai ds - 2- PREXBENT OB OREANIC CTONMRPOUNDS dT0 NREDRVCE CHIRRINE t BEVERue to
envi ronment al— concerns, particularly in Europe, it has becone desirable to
elimnate or reduce the level of chlorine in products no matter how snal |
the amount of the chl e ihehthl Yeald /PR B | BhafRidll LNy 1Q0EL - M Nating
chl orine containing conpounds Is S|ony not to prepare any conpounds in
whi ch the chbmgdnie dompmuridsgtediednte thewtived dfoemozin i rtheaseshriy - pr oduct .
The inpracticalities of elimnating the production of all chlorine
cont ai ni ng cERMRIHRE: wof PEWHETHRSL| RRDH PIEIRHIRY UpbdYeit RFSRATIRGe | ar ge
anount of chgip i geat on the use of chlorine. Products
whi ch contai%ﬁgg ;ugigﬁragﬁgaﬁﬁggg€_ord%n chlorine and in which the
chl ori ne does not i npaFbr matysyeas ¢hilopitict Nas bebhaispdpofdicilitate Ay be

treated to renove the . .
. ‘processing of various organic compounds to obtain a variety of

useful products. Organic compounds whether intentionally
Iincorporating chlorine or by carryihg a chlorine containing by-
product may generate hydrochloric acid upon burning.

Among various halogenated products which are now
restricted fo_r production or which are being elimingted include
materials such as chlorinated biphenyl, dioxin, and various ozone
depleting materials such as chlorofluorocarbons propellants. More
innocuous sources of organot:hlorine include products utilized as

dispersants in motor oils. A dispersant is a compound which aids



chlorine. Such a process would have to be one which did not cause danmage to
the desired end product. Chlorine is in any event a desirable reactant in
the chem cal industry and is often utilized to pronote or cause a faster
reaction to give the desired end product. Thus the present invention deals
wi th nmethods of treating the organic chlorine containing conpounds to
reduce the chlorine content to acceptably |ow | evels. The process nay be
nodi fied such that the desired conposition only contains a nminor anmount of
organic chlorine and that the overall prodict's essential charac- teristics

are not chan ol u e, LRl or | centent is: dyely
hi gh, the pr grggcsegb ilglé’ E&gﬁgeuﬁégg %%ﬁg%% E’Fh%‘@ﬁééé’?‘ﬁgl ngﬂ%r géan%nglréﬁ%’g{'%t e
to a rel ativebycensy pabficularhyeirc Boiope] ithas[beodmetdesifitde ko Blimiiteon reduce the

‘substitution was first described in Ber. 43, 1528 (1910). Organic .i odi de
conpounds wel@ebpf ghlagne i predudts nermaticr dew smalbihsamauat pi thechiprpednitiaily h

sodi um or potassi um i odd ' ' | I ﬁ)%ﬁ : Qh ein
that primary al kyl hal ﬁb&%&d@%ﬁ%@ﬁﬁg?éﬁ%&%ﬂ%gﬁlg\gﬂngocﬁn s%agéoﬁ e ﬁk?
tertiary wer einiplg noeRsprepfr@ciny\dmpound@in Which hke cllbfife eth ingaddidnt ©r which
treatnment of 1,2-dihalides yields ethylenic_derjivatives. For further

i nfoor mati on &prm AChianRiadhyapioduch sThe inpRaticadisiey pE cluminaping threprogyction of
E | opedi a_gf: ' Ny 6241t}
57575872, Sl SpldnmpRaes St sl R el Spplficihen e

di si nf ect i onlarpe atmdint bf elidntivall producticaddépendent tupph e uye obcidusihe.d Prodits

sodi um -3- hypochlorite. A difficulty noted by Saunier et al is that
chl ori ne tr eXhigheoniaip paly smakh amounticof Qreganechlonine and innwhich the FiHeripe dags

andior 1 o nbohigPRs ¥, 4Bl BRPRRY o B Ghaftof el B ey 00 e

U.S. Patent ¢hlofifle3FBhichiSproressSepulataee 18be o2/ Whidh Widi 96t dau¥eidangé @ the
nonitoring total residual chlorine in solution. The process of Ross is

descri bed  as dpsisedrepdaprodieh e Chlaringnisvintanyaeveahaedesiraile deantans in dhe chemigal
di sassoc at e, {0 afid iPbaé iflided T8 PRombbrAdllsd 2T el So Yive th@elifed

excess anoun
end product.

Thus the présent invention deals with methods of treating the organic
chlorine containing -compounds to reduce the chlorine content to acceptably low
levels.. The process may be modified such that the desired composition only contains
a minor amount of organic chlorine and that the overall product’s essential .charac-
teristics are not changed. In those products where the chlorine content is relatively'

| high, the process is conducted tb convert the underlying organic substrate to a
relatively low chlorine content by-product.

The Finkelstein substitution was first described in Ber. 43,1528 (1910).
(_)rganié iodide compounds were obtained from the chlorides or bromides by treatment
with sodium or potassium iodide in acetone solution. It was noted by Finkelstein that -
primary alkyl halides were the most reactive compounds and the téﬁiary were the
least .réactive. It was further observed that the treatment of 1,2-dihalides yields
ethylenic derivatives. For further information on the Finkelstein substitution see The
Merck Index An Encyclopedia 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 with sodium



of iodide ion. The process is stated to take place such that iodide ion
reacts with all residual chlorine in the sanple streamand is converted to

i odine. The activity of the iodine is then measured in the resultant stream
with a first and second el ectrochem cal potentionetric electrode. The

manuf acture of various lubricating oil conmponents is discussed in U S

Pat ent 3,231,587 issued January 25, 1966 to Rense. Simlar disclosures are
found in U S. Patent 3,215, 707 to Rense Whfch issued on November 2, 1965.

The Rense pajent ener.al.l i sc “a_proce tilizing chlorine,to gbtain
The rencti baRBRRCHISE o/ Gite Rl s Doser ss AL et shlodie Eafentain gten™

el ei ¢ aci d. ;A Gedifi Ak ihlGHRS HEIRE AN B ol Bf BRRIHAREEN SafnigF,0an0

substituted el ¢ anhydride are tfound®in U'S. Patent 4,234,435 issue
Novenber 18, etlfiSggest it ibivamitte @id/ar iodine thay bethelpful iavesting avatéhsuppliegoi ng
publications are necessarily relevant to the nt i nvention, however,
they do indicate the sfeft bl He Lubt P@S‘rﬁ’ée‘%ﬁ?%ﬁe&%?%%@'@f“ﬁ%cﬂ do77

chiorine andaais Ane®oddst mdiftofhi bt relitial LRGHAE if $RAbn! Phife foft he

references cited herein are relevant to the present invention, they are
i ncor por at edRbes &si desbgibed:faermixtg a Mample strearh switkeraereagentestreade contaming a be

approxi mate. . Thus .t he word "abqut' may_be introduced prior to any such
measur enent ?ﬁ@ﬂ%ﬂ@gé@ %&P‘@ﬁﬂhm‘%%ﬂ .1qgé‘??g’é’§ aéﬁ’EFur%ft*FbEx‘ﬁ%%/a‘E%““t
conbined {0 StigiRioflS el fiBodd 9s LiaikAb el pAIRRAANMIIEHAB YR Rodd it 2B ©
in degrees Cel sius, percentages are by wel g%t, and pressures are in KPa
gauge unl essresidoel otilorine indthe ahmgle steemeandris comeerted todoldine The ezfiviesafiliet o
chlorine herein the ratio is .in equivalents, e.g. _| to . It i,s .
under st ood t IdineipEegpeaspred in éh“c‘l%éW&F‘FW ety pBrst angd segond, elertrachemical
conpound (he%ﬁgﬁt&% Ak gL or i ne conpound or chlorine-contai ninc organic
conpound), & the rbrom ne or iodine is in any form capabl e of generating
el erental iodi ne, hydr @gemanaflictiere off varibuelubricitim oifj eompomemitsis discussed in
U.S. Patent 3,231,587 issued Janﬁary 25, 1966 to Rense. Similar disclosures are
found in U.S. Patent 3,215,707 to Rense which issued on November 2, 1965. The

Rense patents generally discuss a process utilizing chlorine to obtain the reaction

between a long chain hydrocarbon and maleic anhydride or maleic acid.
More recently, disclosures concerning the production of organo
substituted maleic anhydride are found in U.S. Patent 4,234 435 issued November 18,
1980 to Meinhardt et al.
It is not believed that the foregoing publications are necessarily relevant
‘to the present invention, however, they do indicate the state of the art conceming
reactions of iodine, chlorine and various organic materials. Thus to the extent that
any of the references cited herein are relevant to the present invention, they are
incorporated herein by reference. '
Measurements herein are understood to be approximate. Thus the word
~ "about” may be introduced prior to any such measurement in the specification and
claims. Ranges and ratios may be combined to further describe the invention. .
Temperatures given herein are in degrees Celsius, pcfr;entagcs are by weight, and
pressures are in KPa gauge unless otherwise indicate&,-; Where brdminc or iodine is

expressed to chlorine herein the ratio is in equivalents; e.g. I to CL



The invention is particularly useful for lowering the chlorine content of:
chlorinated polyners. Wthout w shing to be bound by any theory, the
invention is useful in treating chlorinated conpounds such as

pol yi sobutyl ene where the potential exists for the chlorine to be |ocated
on hindered secondary carbons or on neo primary carbons (a primary carbon
bonded to a quaternary carbon). It is.understood that when referring to

pol yi sobutyl ene that the "pure" hydrocarbon and chl ori nated pol yi sobutyl ene
are used interchangeably and when only the chlorinated formis neant that
the term polyi sobutenyl choride is used. Simlarly, when referring to .

pol yi sobut enyl succi ni ét EnwydeyHeodthat ﬂi!ﬁjﬁéfo%ﬂﬁy%lr:héél@rih’ '@Iﬁ;PéPPnat ed

pol yi sobut en¥l succggn C anh dr,lnde are(hler;(él h an en on %
chl ori nat ed*$'6°n &7 IO B8Rt PRE™ T SHA-ERTSHi Pt IHD Yi$oB "?penyrf Succinic

anhydri de i &r UaRRidh@oRtARANE ok BYSRidoRIbqUHY) 085d aq@besxasrse doiogigsluci ng t he
chl orine content of an organochlorlnenconpound conprising: introducing to
t he organocHl & iafy EoFpotAREPAe spiupeBeFAtngdeliedemtahiefinge Ardressn act i ng

t he resul t ant, g%xtb%r .for saufflmgnc; adtg)unt of tinme to reduce the

chl orine comte %e SF ANOCH Or 1 ne corrpound w t hout substantially -

i ncor porating iodine Qﬂxeb{rﬁiézﬂﬂoﬂl s t P a1 08 PBE RISRELN o€ QBNBHIAG: thé ‘anot her
aspect, the invention provides a process for reducing the chlorine content

of a polyal R@W%@éﬂ?ﬁm‘- aﬁwﬁpmt%rmﬁm?rén YHghput agshing to be
I l,.s drid
pol ypropeny]gucgh] DY §%%ﬂ?§;rd“qxe gwer&r 82&'{&“}4 SUesh ”'%u%n?;mé {1 de

conpri si ng con eny Succl ni c dan
.CONPOSI ti ONcHhbbuRAS SUER Bs gt)kh@dbaenehebrmmé&s aem%mte&mseaf t@eount  of

time to reduce the chlorine content”

chlorine to be located on hindered secondary carbons or on neo-
primary carbons (a primary carbon bonded to 2 guaternary carbon}.
It is understood that when referring to polvisobutylene that the
"pure” hydrocarbon and chlorinated p_élyisobutylene are used
interchangeably and when only the thlorinated form is meant that
the term polyisobutenylchloride is used. Similarly, when referring.
to polyisobutenylsuccinic anhydride, the "pure" anhydride and
chlor;'inated polvisobutenvlsuccinic anhydridse are included, and
-when only the chlorinated forrk-t is intendéd, th2 term chlorinated
polyisob_utenylsuccinic anhydride is used.

The presént inv_ention provides a process for reducing
the chlorine confent of an 6rganochlorine compound comprising:
introducing to the organochlorine compound a source of iodine or
bromine and contacting the resultant mixture for a sufficient Amount
of time to reduce the chlorine content of the organochlorine
compound without substannaﬂy mcorporat.mg jodine or bromine in

: the organo_chlorine compound.
' In another aspect, the invention provides a process for
' reducing the chlorine content of a polyalkeni_l-.s_uccini'c anhydride
composition such as pol?pro‘pénylsuccin—ij& anhydride or

polyisobutenylsuccinic '_énhydn'de comprising: contacting the



of the polyal kenyl succi nic anhydri de conposition. In a further aspect, the
I nvention provides a process for reducing the chlorine content of a

pol yi sobut enyl succi ni ¢ anhydride conposition conprising: (a) contacting
t he pol yi sobut enyl succi ni ¢ anhydri de having a M1 value of 1,300 to' 5,000,
an Mw M value of 1.5 to 4.0, and within the polyi sobutenyl succinic
anhydride at |east 1.3 anhydride groups.fsor each equi val ent wei ght of the
groups derived froma pol yi sobutenyl precursor of the =

pol yi sobut enyl succi ni c anhydride with, (b) a source of iodine, to forma
m xture of (a) .and (b); wherein the contacting is conducted between -
15[err] C and 240[err]C and blowing the m xture with a gas, and provi ded
further that tipelyaBemplsugcitit@nhydridpicompesitionawith o sawncetos ie@dingrdrme i n

t he pol yi sobut enyl sucgi ni ¢_anhydri de i out, 1 X 10[err]l;1.to 10:1.. 1n a
STt rhor GEBEEHE fnes SulEnErbAoapnE P AR o R P ReonhE cBlitg t he
chlorine contegf tfk ;ﬁ)lf&l'k@n%ismlﬂﬁﬁ%ﬁy@ﬁhai&n&fﬁmébhde conposi tion

conprising: (a) contacting the polyisobutenyl succinic anhydride having a Wn
val ue of 1,300 to 5,000 dmdadnriWgrvasmedtydhef invenition provigied avPrpeesst he

| yi but | i-nj c_anhydrid t | t 1.3 hydrj d for h
Ul var ot wai S T0g e pERIsEe, cebTtelh o o1 FPLORR AT T e or
with, (b) a sQuiGarfie | Ogbrﬂgosittﬂbnf Or BhRpHisthyt € QE&( a)comtdctiRg, WHr ein

the contacting 1 s conducted between 15[ err] C and 240[err] C and bl owi ng t he
m xture with apgisisabdtegndsiudadid @nhlysiridédtaving ao¥nnealue ehlloBPheto

anhydri do i 5 aBoOL XPLOMEMR 19008 1aa & o -PherBl { BF¥Baci®g t he
resul tant pol yi3aRubememHestfinse aRhydH featiehbt 8. PRhUGER Foltsd Sl -
| each equivalent weight of the groups derived from a polyisobutenyl

precursor of the polyisobufenylsuccinic anhydride with, (b) a
source of iodine, to form a mixture of (a) and (b); wherein the
contacting is conducted between: 15°C and 240°C and blowing the
mixture with a gas, and provided further that the iodine to chlorine
equivalent ratio from the chlorine in the polyisobutenylsuccinic
anhydride is about 1 X 107:1 to 10:1.

In a still further aspect the invention provices a
product made by reducing the chlorine content of a polyis-
obutenylsuccinic anhydride composition comprising: (a) contacting
the polyisobutenylsuccinic anh_yd:ddé having a Mn value of 1 ,360 to
5,000 and an Mw/Mn value of 1.5 to . 4.0 and within the

_'polyisobuténylsucéinic anhydride at léast 1;3 anhydride groups for
each equivalent weight of .th_e groups derived from a polyisobutenyl
preéursor with, {(b) 'a source of iodine, to form a mixture of (a_)
and (b); wherein the contacting'is conducted between' 15°C and
240°C and biowirig the mixture with a gas and provided further that
the iodine to chlorine equiiralent ratio from the chlorine in the poly-
isobutenylsuccinic anhydride is about 1 X 1073:1 to 10:1: and, (c)
thereafter reacting the resultant polyisobutenylsuccinic anhydride

with a polyamine or polyol.



In other aspects, the invention provides:- a process for reducing the
chlorine content of an initial mxture .conprising polyisobutyl ene and

pol yi sobut yl ene succi ni ¢ anhydride conprising introducing to the initial

m xture a source of iodine or brom ne and contacting the resultant m xture
for a sufficient amount of tine to reduce the chlorine content of the
initial mxture; or reacting the resultant polyisobutenyl succinic anhydride
with a polyam ne; a process for reducing the chlorine content of the
reacti on product of polyisobutylene and nal ei c anhydri de where the reaction
pr.oduct contains 0.05In etiregrenaais. dhe bhventior PlgvikkEsghe PEORPIS OKng

i ntroducing_tQ t act.i.on. pra - source_of .odine or broni.ne and
contacting f%éezjcﬁlg‘gupf%n Alﬁ%{{éurce %?g Lur ER ! Ahbunt: e e o reduce

t he chl ori neolggstrityidfe 4@ potgisbbalyneissdcihir &Pt HiceQbripRidlng per cent
by weight of the reaction product; a process for reducing the chlorine
content of afredydRedel By mutial sHFsUrRI3 TVVSEi ofi lngine prtiTomirg Agd to the.
or ganochl or i ne_canmpound rce.of iodine or.br.onjne an ntacgting the
ot vant _niditar BA AR r S RRle BuRlun O BR'S Rlcr@R) BRoBRS of WhE%eil o | ne

content of tdiRicer gANERIYNNé RENEOTPOHNH aNAHAL MAXtEE;t b rebdwid tgeas a gas
or a liquid; a product and process for reducing the chlorine content of an
or ganochl or fasel@stralrisobayipry lursinicnanbyudeidegwith @ mOlagaAochl ori ne

- conpound a source of iodine, _hydro i.odi de r.om ne, or hydragen brom de
and m xtures thereof & Con a%:l?]f n%%{]uﬁén?egﬁt%nl nr%exf:%rrlteenfo?‘ a‘gguff_i ci ent

amount of tidzRtiod BRMIe Jf HR1¢THNItREe®Bh8Rhaleic ddeydfiganarhbankne
conpound; and a process for reducing the chlorine content of one
or ganochl orjeestieanperArrtuceniaing-0asta Berernanicofofhloring Re weishédi ne, the

effluent recovared ff&g&é&‘@- SAE R -8, AL L 880 PLAGESR. PRI fLD o@not her
or ganochl ori né) conpouna I s ’tnrgea? e%eV\A??'I a ?OUI’CG

bromine and contacting the resultant mixture for a sufiicient amount

of time to reduce the chlorine content of the reaction product to from

0.001 to 0.2 percent by weight of the reaction product;

' a -process for reducing the chlorine cbntent of an - -
organochlorine compound comprising: - introducing to the.
organochlorine compound a source of iodine or bromine &nd
contacting the resultant mixture for a sufficient amount of time te
reduce the chlorine content of the organochlorine compound and
removing thé chlorine as a gas or a liquid;

a product and procéss for reducing the chiorine contant
of an organochlorine compound cdmp.rising: introducing to the
organochlorine compound a source of iodine, nydrogen iodide,
bromine, or hydrogen bromide and mixtures thereof and contacting
the resultant mixture for a sufficient amount of time io reduce the
.ch'lon‘ne content of the organochlorine compound; and

a process for reducing the chlorine ‘content of one .
organochlorine compound utilizing, as the source of bromine or
iodine, the effluent rec-é?;{z-ered érbn\ the same or a different process

wherein another organdc_hlorine compound is treated with a source



-7- of iodine or bromine, preferably elenental iodine or elenental brom ne.
Various preferred features and enbodi nents of the invention are hereinafter
descri bed by way of non-limting illustration. The present invention as
previously noted deals with treating organochl ori ne conpounds so as to
reduce the chlorine content. The materials utilized to treat the

or ganochl ori ne contai ni ng conpound ark-conveniently referred to as a source
of iodine or a source of brom ne. The source of iodine or brom ne nmay thus
be the elemental fornms of those materials, preferably iodine. Oher

addi tional sources of the source of iodine or bromne are the respective

hydr ogen i odjde .or. hydrogen brom de. hey s QOf.. the _saqurce i odi ne
may i ncl udeotmlf)g}rlleal% sblfgﬁu%é)’ IL{]£l ee(rg?ﬁb%'[ g'pﬁp%t?’felrggiirg[oér (r%f‘?“?‘?’t% I[err],

or 1Jerr]; pesmiHe.organi c iodide (preferably alkyl) such as t-butyl iodide;
or iodide salt. Sources of brom ne include brom ne, and material s anal ogous
to the iodide sourcesVariouss pyetdxedefedtnrepsandjankadimants wfathe d t he use
of a salt as_such nust then .be.remyed or left in_ the - 8: product

Lypi cal |y aBFRIRYUNERS ofEreiPatieh, desGRbed PLary oL prRyimthig | o
preferred tipflstiehtifg. the sodium |ithium potassium calciumor nagnesium
salt. Uniquely, the use of the source of iodine or bromne |iberates the
chl ori ne but does not Tdsppresentlinventionpas previsushy moted deads mdth nto t he

or gano-

treating organochlorine compounds so.as to reduce the chlorine
content.

The materials utilized to treat 'the organochlorine
contaihing compound are conveniently -referred to as a source of
iodine or a source of bromine. The source of iodine or bromine may
thus be the elemental forms of those materials, preferably iodine.

' Other additional sources of the source of iodine or bromihe are the
respective hydrbgen iodide or ﬂydrogen bromide. Other forms of
the source of ipdine may include materials such as Iy, I, I,C1°, IC1,
1t, or IO‘ ; of an organic iodide (preferably alkyl) such as t-butyl
‘iodide; or iodide salt. Sources of 'brbmine include bromine, and
materials anaiogous to the iodide soﬁtpes. It is preferred in most
situations to avoid the use of a salt as s_iqch must then be removed or

left in the



refers to the starting conpound and.in the appropriate context to the
conmpound so treated according to the present invention. The chlorine
content of the starting material nmay be at any level with the desired
reduction by the present invention to an appreciably |lower level in the
treated organochl orine conmpound. The chlorine content of the treated

or ganochl ori ne conpound i s conveni entlgy -reduced to | ess than 10%
preferably | ess than 5% nore preferably from0.001%to 1.0% and
especially preferably I ess than 0.5% by wei ght. For exanple, where the
chlorine content of an initial m turgaéﬁ ol yi soputyl ene and

pol yi sobut HTOSHE Whicaly A% nagnfynetiopal residye. o Wherg s salb 19empigyedit; ig preferrgd

chlorine c kX E UM E1.6 t : hNg to the

I nventi on) 9‘%{35 eﬂ%rséﬁﬁg{,é%%bﬁ'b&@%@gglﬁgﬁx‘g??mrg%nﬁgﬁﬂﬂ%ﬁcal ly, the
amount of the iodi neUniquetyyntheeusk nsfotheosoatdof iddiné log brdmiieo tiberatdsnthe
conpound wi || be less than 40%, nore preferably less than 1% to 20% by

wei ght of €Herias byt daes patharrraciably inedrpomsiey Bresaineoes inding intadhe organos” not ed

t hat varyi : : e h ' | | rly
mpor t ant | $HoHAEcTRBOGR, Ot i e Biteliingl ek MR bR AGbS0c RomBR B
sour ce maytobthe Gattigg cempdbendaal fiethe fa@propeidte shtétao dRe BoMpoIRL 5 reie@Cess.
Thus the source of 1odine or brgmine 1s a material which will generate one

or nore of3GCEEIIRE to Brepresrat inkedleRyen i odi de, or hydrogen bronide. The

t of th L adi ' i |l ed
by one o more. cond FesLApgoflenPbP BN rlefh i OGER Sy OO oGy
i odi ne or theatesited eeductiye byt the pressheinvamionto én @ppieciabhit lowdrhievelriactass wi | |

proceed to reduce the chlorine content of the organochlorine conpound. The
process aptsetedorganoghlenine campayndyddechlosing gontent ofthe trpated psganoshlorine

o ganachl oSO it SohRteeRl Loigh 8 1SR A, PreBRBIP RECUER 385 BB i ne
nmay be redprecstaltil9 fiom 0100190 1.6%% lagd especiily prefeiadprlebean OUS %ib3i weight. i e s

avai lable to treat the organochl orine caontainjng, .
- For example, where the clilorine content of an initial mixture of polyisobutylene and

polyisobutylene succinic anhydride is from 0.05t02% by weight, the chlorine content
of the resultant mixture (treated according to the invention) may be from 0.001 to 0.2
percent by -weight. Typically, the amount of the iodine or bromine incorporated into
the organochlorine compound will be less than 40%, more preferably less than 1%
to 20% by weight of the chlorine removed from the organochlorine product.

Itis nofed that varying the source of the iodine or the bromine is not
particularly important in the present invention in as much as the iodine or bromine
source may be converted to another form during the dechlorination process. 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 amount of the source of iodine or bromine employed is generally
controlled by one or more conditions. Typically, the higher the level of the source
of iodine or bromine employed the faster and more efficiently the process will
proceed to reduce the chlorine content of the organochlorine compound. The process
appears to be one which functions catalytically, that is, the iodine or bromine is
typically not substantially incorporated into the organochlorine compound. Thus the

amount of the source of iodine or bromine may be reduced to fairly low levels



conpound. The reaction tine is generally whatever tine is required to

achi eve the desired dechlorination of the organochl orine conpound. The
reaction may be accelerated by the application of mechanical (stirring) and
heat energy provided that any desired product is not deconposed by the
reaction conditions. Wen typically dealing with the organochlorine
conpound, the amount of the source of-iodi ne or brom ne (on an equi val ent
"basis as iodine or bromne) is conveniently from1 X 10[err]: 1 to 10: 1 to
t he equival ents of chlorine chem cally bound (covalently) in the

or ganochl ori ne conpound. Typically, the equivalent ratio will be from1 X
10[err]:1 to 5:1; preferably from21 X 10[err]:1 to 2:1. It is also possible
to utilizepeovided thae sufficierstotimeeisofivailablieneo aredt ahes ouganeclibrihe cwontedningt has
not been particularly noted to be any nore advantageous to utilize a

nmi xture of CPMBOWKlr ce of iodine and bromne than to utilize the source of

I odi ne and source of ' - - X\'p&éf lito hehiblesiked to
particularly utili Zelgxﬁ%%c,'[ﬁ‘érrle o% stqzelg&ggir%e 0 ylﬁélgilne ﬁrgh%%g&slourcé of
bromi ne, i desifedsdghboriratioh et tlid eygdnechlbtihe z@thpound. eTheveehctidn mady beof
from10:1 to pr ef er abl

: 10, [ 5:1 to, 1: 5. The, process of reducing,the
chlorine c8 .teéfbmh%aawlbcaﬁ% F?% Srechanical {sHrging) aede isiweeswyypremgmaéd

bet ween -5 : . : 240[[err] C, nost

pr ef er abl y%ﬁgégﬁ&g?ggg%lagg gé%%%gpﬁ;g%(ﬁg%re%ﬁ@ %%n(aé%&s'er r]C. I'n another
enbodi ment, the sour &¥hex typiedilydeadinglwitihthe@rgamochipeide compiuend, eicarhountmay be
the effluent fromthe sapme or a different process. The effluent may be a
gas or a | Phtheasayige piodiner of bromyng (@han eguivalentbasiseas igdine @F PIOFUAR) iSs
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reaction mpxiticaRrlpyhdiddw bBany Hdr@adamtLpeots to utilize a mixture of the source of
iodine and bromine than to utilize the source of iodine and source of bromine sepa-
rately. However, where it is desired to particularly utilize a mixture of the source
of iodine and the source of bromine, it is suggested that they be utilized in a
equivalent ratio of from 10:1 to 1:10, preferably 5:1 to 1:5.
The process of reducing the chlorine content of the organochlorine
compound is typically conducted between -50°C and 300°C; preferably 15°C to
240°C; most preferably the process is conducted at 140°C t0,220°C.
In another embodiment, the source of iodine or brominé employed in
the reaction may be the effluent from the same or a different process. The effluent
may be a gas or a liquid but is preferably a gas. For example, when effluent is
removed from the reaction mixture of an organochlorine compound and a source of
jiodine or bromine, the effluent may contain at least some of the chlorine which has
been liberated from the organochlorine compound, and unreacted bromine or iodine
sources initially added to the reaction mixture and bromine or iodine compounds
formed during the reaction such as hydrogen iodide and hydrogen bromide. The
effluent containing the liberated chlorine compounds and various sources of iodine

and bromine can be removed from the reaction mixture by blowing with a gas such



- 10-- as nitrogen, by maintaining the reaction m xture at an el evated
tenperature, by distillation, by stripping through the use of heat and/or
vacuum etc. The effluent obtained in this manner can be conveniently
recycled to the sane or a different vessel used for treating organochlorine
conpounds in accordance with the process of the present invention. In this
enbodi nment, the effluent which is reeoMered froma first process for
recycling to a second process may be treated to renove one or nore of the
di fferent chlorine conmpounds which may be contained in the effluent before
the effluent is brought into contact wwth the second organochl orine
conpound. For , exanp the efflyent fromthe first proce be tyeated
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temperature sufficient to liquify one or more of the chlorine compounds contained in
the effluent and thereafter removing the liquiﬁed chlorine compounds.
In another er_nbodiment, the effluent may be treated with an oxidant to
convert any HI or HBr in the effluent to elemental iodine or elemental bromine before
- the effluent is used in a second process. For example, HI present in the effluent can
be converted to elemental iodine by contacting the effluent with a peroxide in the
presence of water or air in the presence of a transition metal ;uch as Cu.
Accordingly, in one embodiment of the invention, an initial reaction
vessel containing an organochlorine compound is treated with a source of iodine or
bromine to reduce the Chlqrine content of the organochlorine compound. During or
after this treatment, effluent is removed from the reaction mixture by any of the
methods described above, and the effluent is recycled to the same vessel for further
treatment of the organochlorine compound or may be recycled to a second reaction
vessel containing an organdchlorine compound to reduce the chlorine content of the
organochlorine compound contained in the second reaction vessel. In this manner,

the need for a fresh source of iodine or bromine is minimized or eliminated.



the need for a fresh source of iodine or bromne is mnimzed or

el i m nat ed. I n one enbodi nent of the present invention, the effluent
source of iodine or bronmine fromone reaction mixture is recycled to a
second reaction vessel rather than being recycled to the sane reaction
vessel . In this enbodi nent, the source df 4 odine or brom ne introduced into
t he second vessel may be the effluent from another reaction which may

i nvol ve the same or a different organochl ori ne conpound. Thus, the process
of the invention for reducing the chlorine content of a second

or ganochl ori ne conpound rmay conprise (A) contacting the second

or ganochl ori ne conpoynd w t .source, of iodine or, brgm ng or m xtur
thereof to form one ﬁfoﬁf‘)!‘@_ ment tthEmrSWhénYﬁ?HﬁBuﬂ'@se@d’gPEWrﬁ? east a
portion of jofie &%%Bﬁﬁné)frohpﬁﬁéqf‘eaﬁﬁorpﬁf?ﬁh&eis'réc t0'8 Secdon 8 FeddifonSlessarent  of
a first process to reduce the chlorine content” of a first organochlorine

conpound whatheei than Ibeinfgi resycled gartbhe isamei reactiompesseld s thisnerabodithent,t thea
source of iodine or, bronine or ,a mxtuyre thereof; and (B parating at

|'east one WHrgnef indinceplRIOmIRE dRirpdy ﬁﬁ@uﬁmeﬁm«%ﬁﬁlﬁm@bﬁs fifEetsecond
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compounds forned in the process fromthe organochl ori ne compounds. Wen the
ef fl uent o secopd osganechloaine compgund MayFOFMPIisEe source of iodine or bronine
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effluent of the first process may be renoved before the effluent is used in
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or ganochl ori ne conpound I n the second process which
with a source of iodine or bromine or a mixture thereof; and
. (B) separating at least one of the different chlorine compounds
formed in (A) from the second organochlorine compound.
Generally, the one or more different chlorine compounds formed in the process are
more volatile than the organochlorine compound which facilitates the separation of
the different chlorine compounds formed in the process from the organochlorine
com'pounds. When the effluent of a first process is utilized as the source of iodine
or bromine for treating a second organochlorine compound, the first organochlorine
compound preferably is treated with elemental iodine or eiémental bromine, or
mixtures thereof. The different chlorine compounds contained in the effluent of the
first process may be removed before the effluent is used in the second process.

As noted above, the organochlorine compound treated in the first
process may be the same as or different from the organochlorine compound treated
in the second process with the effluent of the first process. In some instances, it may
be advantageous to utilize an organochlorine compound in the second process which
is different from the organochlorine compound used in the first process. For
example, a polyisobutenylsuccinic anhydride compound which contains chlorine may

be treated with an injtial source of iodine or bromine in accordance with the process



is different fromthe organochl orine conpound used in the first process.

For exanpl e, a polyi sobutenyl succi nitc anhydri de conpound whi ch cont ai ns
chtorine may be treated with an initial source of iodine or bromne in
accordance with the process - 12 - of the invention, and the effl uent
obtained fromthis first process may then be utilized to | ower the chlorine
content of, for exanple, a polyisobuteryl- chloride. Conducting the

reacti ons on different organochl ori ne conpounds nay be advant ageous
dependi ng upon the sensitivity of the organochl ori ne conmpounds to the type
and/ or anount of iodine or brom ne or other by-products in the effluent.
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tions will allow the technician to routinely practice the invention. The suggested
exemplifications of handling various compdunds to dechlorinate such materials is
mefely intended to be exemplary and some experimentation may be required to
determine the appropriate conditions for conducting the dechlorination reaction. - The
organochlorine compounds treated herein include lubricating oil intermediates,
typically those preparéd according to the processes described in the Rense or
Meinhardt patents incorporated by reference.

The organochlorine compounds which may be treated according to the
present invention in order to reduce the chlorine content thereof may be chlorine-
containing organic poiymeric compounds and mixtures comprising chlorine containing
organic polymeric compositions. In one embodiment the organochlorine compounds
treated in accordance with the invention may be mixtures comprising a polyalkene-
substituted succinic anhydride and chlorine which may be free and/or bonded chlorine
such as polyalkenyl chloride, chlorinated polyalkenylsuccinic anhydride, chlorinated
succinic anhydride, etc. In one preferred embodiment the organochlorine compounds
are polyalkylene succinic anhydrides and in particular polyisobutenylsuccinic

anhydride mixtures containing up to about 20% by weight of polyisobutene and small



substituted succinic anhydride and chlorine which may be free and/or bonded
chl ori ne such as pol yal kenyl chloride, chlorinated pol yal kenyl succi ni c
anhydri de, chlorinated succinic anhydride, etc. In one preferred enbodi nent
t he organochl ori ne conpounds are pol yal kyl ene succi ni c anhydrides and in
particul ar pol yi sobutenyl succi ni c anhyslrd de m xtures containing up to about
‘20 % by wei ght of polyisobutene and smnall - 13 - anounts of free and/or
bonded chl orine. The pol yal kyl ene succini c anhydrides are often referred to
as substituted carboxylic or succinic acylating agents. The substituted
succinic acylating agents can be characterized by the presence within their
structures of two groups or noieties. The first group is referred to
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react with alcohols to form esters, ammonia or amines to form imides, amides or

amine salts, or reactive metals or basically reactive metal cbmpounds to form metal
salts. |
| Procedures for preparing esters, amides, imides, amine salts and metal
salts from carboxylic acylating agents are well knowh to those skilled in the art and
are described in many patents. For example, reactions with hydroxy compounds to
form esters are described in U.S. Patents 3,331,776; 3,381,022; 3,522,179; and
3,542,680; reactions with amines to form amides, imides and amine salts are
described in U.S. Patents 3;172,892; 3,219,666; and 3,272,746; and reactions with
reactive metals to form metal salts are described in U.S. Patents 3,271,310;
3,306,908; and Re 26,433. All of these patents are expressly incorporated herein by
reference.
A preferred organochlorine compound which may be treated according
to the present invention in order to reduce the chlorine content thereof is a
polyalkylenesuccinic anhydride and in particular a polyisobutenylsuccinic anhydride.
The 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 of the dibasic, carboxylic groups on the



3,306,908; and Re 26,433. Al of these patents are expressly incorporated
herein by reference. A preferred organochlorine conpound whi ch may be
treated according to the present invention in order to reduce the chlorine
content thereof is a polyal kyl enesucci-nic anhydride and in particular a

 pol yi sobut enyl succi ni ¢ anhydride. The preferred conpounds have a M val ue
of about 1,300 to about 5,000 and an Md Mh val ue of about 1.5 to about 4.
The acyl ating agent is further characte{4zed by having within its structure
at least 1.3 of the dibasic, carboxylic groups on the - 14 - acylating
agent for each equival ent weight of the groups derived fromthe poly-

al kyl'ene (pol yi sobutyl ene). For the purpose of convenience, the disclosure
of pre- ferred organochl ori ne conpounds whi.ch may be treated according to
the present invention are found in United States Patent 4,234,435 issued - -
Novenber 1gacylamg agsnivipngaghiequivaleph weight ofe thengioups tdegived ifrem; the polyat es
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I's not It se(l)ff preparing a succinic acylating agent is conveniéntly designated as the "two-step

procedure” and is described in, for example, U.S. Patent 3,219,666. I1tinvolves first
chlorinating the polyalkene until there is an average of at least about one chloro group
for each molecular weight of polyalkene. (For purposes of this invention, the
molecular wéight of the alkene is the weight corresponding to the Mn value.)

- Chlorination involves merely contacting the polyalkene with chlorine gas until the
desired amount of chlorine is incorporated into the chlorinated polyalkene. Chlorina-
tion is generally carried out at temperatureé of about 75°C to about 125°C. I a
diluent is used in the chlorination procedure, it should be one which is not itself
readily subject to further chlorination. Poly- and perchlorinated and/or fluorinated
alkyl benzenes are examples of suitable diluents.

The second step in the two-step chlorination procedure is to react the
chlorinated polyalkene with the maleic reactant at a. temperature usually within the
range of about 100°C to about 200°C. The mole ratio of chlorinated polyaikene to
maleic reactant is usually about 1:1. (For puxpéses of making the two-step
chlorinated product, a mole of chlorinated polyaikene'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.



readi |y subject to further chlorination. Poly- and perchlorinated and/or
fluorinated al kyl benzenes are exanples of suitable diluents. The second
step in the two-step chlorination procedure is to react the chlorinated
pol yal kene with the maleic reactant at_gstenperature usually within the
range of about 100[err]C to about 200[err]C The nole ratio of chlorinated
pol yal kene to maleic reactant is usually about 1:1. (For purposes of
maki ng the two-step chlorinated product, a nole of chlorinated polyal kene
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normal'ly desir - I de an excess of maleic reactant; for exanple,
an excess of dﬂonnaté&/@blyaﬂtmatupZﬁf/cabgutwmeghquwﬂameeﬁMmhemmmﬁdrecach
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resul ting pplyd kevide a?:%:%k& {8t dleflifeab@he 1BF ¥kAhHIBIar &8ss bf about 5% to
about 25% by weight. Un'reacted excess maleic reactant' may be strippéd from the
reaction product, usually under vacuum, or reacted during a further stage of the
process as explained below. |

The resulting polyalkenyl-substituted succinic acylating agent is,
~optionally, again chlorinated if the desired number o‘f 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 additional
chlorine is introduced during the subsequent chlorination. .Otherwise, additibnal
maleic reactant is introduced during and/or subsequent to the adgiitional chlorination
step. This technique can be repeated until the total number of succinic groups per
equivalent weight of substitdent groups reaches the desired level.

Another procedure for prepaﬁng substituted succinic acid acylating
agents utilizes a process described in U.S. Patent No. 3,912,764 and U.K. 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 poiyalkene and the
maleic -reactant are first reacted by' heating them together in a- "direct alkylation”

e’

procedure. When the direct alkylation step is completed, chlorine is introduced into
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optionally, again chlorinated if the desired nunber-of succinic groups are
not present in the product. If there is present, at the tinme of this
subsequent chlorination, any excess naleic reactant fromthe second step,
the excess will react as additional chlorine is introduced during the
subsequent chlorination. Oherwi se, additional nmaleic reactant is

i ntroduced during and/or subsequent t-0lbhe additional chlorination step.
This technique can be repeated until the total number of succinic groups
per equival ent wei ght of substituent groups reaches the desired |evel.
Anot her procedure for preparing substituted succinic acid acyl ating agents
utilizes a process described in U S. Patent No. 3,912, 764 and U. K- Pat ent
No. 1, 440,tBd geachon minturevoi priomentereastionesfsthy remaioingamaeastednmaleiorebgtantsf er ence
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According to the patents, 0,3 to 2 _or mre nples of maleic gnhydride are
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| east 1.3 kdleC groups into the final product for each equival ent weight
of groups ‘de |ve€f°fromthe pol yal kene. A further nethod of preparing a
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| east abowonmprises preparing a mixture of an olefin polymer and maleic anhydride, and

contacting said mixture at a temperature above about 140°C with at least about one
mole of chlorine.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 hydrocarbon radical is a saturated radical or one
having olefinic linkages. The mechanism by which the product is formed is likewise
not known. It is 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-step process re-
quires a considerably lengthier reaction time and results in products which are much
darker in color. Also, if the olefin polymer is to be chlorinated first, the chlorination
temperature should not be allowed to exceed 120°C. Higher temperatures are known
to cause dechlorination and thus result in products having little or no chlorine.

To carry out the process, it is preferred that the chlorine be introduced
into the reaction zone after the olefin polymer has been thoroughly mixed with maleic
anhydride. If the chlorine is allowed to come into contact with the olefin polymer
prior to the introduction of maleic anhYdride, chlorination of the polymer will take

place and the advantageous resuits will not be obtained. The rate of introduction of



nol e of chlorine for each nole of mal ei ¢ anhydride. The product of the
above process, as indicated before, ‘is a hydrocarbon-substituted succinic
anhydfide, but it is not yet establ i shed whet her the hydr ocarbon radical is
a saturated radical -or one having ol efinic Iinkages. The nmechani sm by which
the product is formed is |ikew se not_known. It is known, however, that the
process is different fromone in which he ol efin polyner Is first
chlorinated and the chlorinated polyner is then allowed to react with

mal ei ¢ anhydride under simlar reaction conditions. The two-step process
re- quires a considerably lengthier reaction time and results in products
whi ch are nuch darker in color. Also, if the olefin polyner is to be
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process, | teacGoreferred that the chlorine be introduced into the reaction
zone after the olefin polymer has been thoroughly mxed with naleic
anhydride. If the chrlammlelmsmatampmmm@t&dn@ thetreaationtafche wbove process| ef i n
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stoichionetry of the redction | I n the herel
chlorine used. For practical consrderatrons however, a slight excess, usually in the

neighborhood 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 will
vary according to the proportion of the succinic anhydride radicals desired in the
product. Thus, for each 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. In general, the higher the
molecular weight of the polymer, the greater the proportion of maleic anhydride
which may be used. On the other hand, when a molar excess of the polymer reactant
is used, the excess polymer will simply remain in the product as a diluent without any
- adverse effect. |
~ As indicated previously the process of this invention is applicable to
the treatment of hydrocarbon substituted succinic- anhydride derived from olefin
polymers. The olefin polymers include principally the homopolymers and copolymers
of lower mono-olefin, i.e., ethylene, propene, isobutene, and n-butene. Copolymers

of the above—illustrat_ed lower mono-olefins with copolymerizable higher mono-olefins



process requires approxi mately equi nol ar anounts of the mal ei ¢ anhydride
and the chlorine used. For practical considerations, however, a slight
excess, usually in the nei ghborhood of 20-30% of chlorine is preferred in
order to offset any accidental |oss of this gaseous reactant fromthe
reaction mxture. Still greater anounts of chlorine may be used but they do
not appear to produce any noticeabl e_bgnefits. The relative anounts of the
ol efin polymer and mal ei c anhydride will vary according to the proportion
of the succinic anhydride radicals desired in the product. Thus, for each
nol e of the polyner enployed, one or nore noles of maleic anhydride nmay be
used dependi ng upon whether one or nore succinic anhydride radicals are to
be i.ncor pordaicdfinnsuehcls hegeneyeyclohéxena) butadiengjcssprate, dhtwroprepbgetct are
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nono- ol ef ipAspene, etc18For the nibsopat) polymersofiBohangre prferedefoe neasoimidbfdi ene,
| soprene, chloropreng, etc. are |1 kew se,_contenpl ated for .use herein,
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with 5 % ofoxl NmitesuctcapfropnEycht 400 98 abowtl 500 6neven kigher. % of pi peryl ene,

terpolynmers of 98% of isobutene with 1% of piperylene and 1% of gropene,

etc. For the npst pakhe repetiopior reduge theshlarineccantent pnast apprepridtely bealons of

their rea vaid abi lj Lty .1 he tdcular. util] of .t r S

obt ai ned gﬁg&egir)lg%& fleb c&{ﬁnéﬂ of Alridef Ao%dnﬂ)tns where®ho Qfdeﬁ %N&Ilt is
employed. If a solvent is used then a hydrocarbon solvent such as a hydrocarbon oil,

mineral oil, a polyalphaolefin, polyisobutylene, toluene, or xylene are commonly em-
ployed. In a preferred aspect of the invention where polyisobutenylsuccinic anhydride
is treated with the source of iodine or bromine there will often be unreacted
polyisobutylene from the acylation reaction. Thusina preferred aspect the previously
mentioned acylation reaction need not have thé‘_ unreacted polyisobutylene removed.
It is preferred that the solvent not be one cor;taining 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 organochlorine of 0.01 to 250:1, conveniently
0.05:1 to 25:1. The term solvent is used freely herein to include materials which are
sufficient in small amounts to allow a reduction in viscosity to facilitate processing.

The time require_d. to remove the chlorine from the organochlorine
compound is conveniently 1 hour to 96 hours, often less than 24 or 48 hours. It is
believed that the chlorine is removed from the organochlorine compound by the
iodine or bromine or certain’ forms of iodine or bromine such as HI or HBr, and one
or more different chlorine compounds or olefins are formed. For example, the

diffcrent compounds, may be onc or more of the following: HCI, organic chloride



The nol ecul ar wei ghts“of the pol ymers contenpl ated .for use herein may vary
within broad limts such as fromabout 100 to about 50,000 or even higher.
The reaction to reduce the chlorine content may appropriately be run under
sol vent free conditions or under conditions where no added solvent is

enpl oyed. If a solvent is used then a hydrocarbon sol vent such as a
hydrocarbon oil, mneral oil, a polyal phaol efin, polyisobutylene, toluene,
or xylene are commonly em ployed. In a preferred aspect of the invention
wher e pol yi sobut enyl succi nic anhydride is treated with the source of iodine
or bromne there will often be unreacted polyi sobutyl ene fromthe acyl ation
reaction. Thus in a preferred aspect the previously nmentioned acyl ation
reacti on nieegl, rdkylhay elkyieneuchiardey disobltylenepietoy| eGeneralipvihdse Idifferent
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of 0.01 tomB&Grelduringntiemeaetivphy 0.05:1 to 25:1. The term solvent is used
freely herein to include materials which are sufficient in small amounts to
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reaction. r@@g@@\[ of the different chlorine conpounds is aided by gas flow
In one preferred embodiment of the invention, the gas is not bubbled
through the mixture of organochlorine comp;)und and source of iodine or bromine
until the source -of iodine or bromine has been thoroughly blended into the
organochlorine compound. If the source of bromine or iodine is not thoroughly
blendéd into the organochiorine 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 2
reactor to an elevated temperature such as 100-150°C and the source of iodine or
bromine is added to the reactor and blended into the organochlorine cofnpound such
as by stirring under closed condit_ioné for 15 minutes to 2 hours or more. At this
time, the gas (preferably nitrogen) is bubbled through the mixture in the reaction flask
as the temperature is raised to about 200-220°C. Bubbling of the gas (preferably
vigorous) is continued at this temperature for periods of from 3 or 6 hours up to 24
hours or more. Volatile chlorine products are formed and removed from the reaction
vessel with the gas.
It also has been observed that the gas does not have to be bubbled
through the mixture of organochlorine compound and iodine or bromine source. The

chlorine compounds formed during the reaction can be removed by passing the gas



t hrough or over the mxture. Thus, the dechlorination process is
facilitated by blowing a gas through-the m xture of the source of iodine or
brom ne and the organochl ori ne conpound. - The gas utilized to aid in the
process may be any gas substantially inert in the process such as nitrogen,
carbon di oxide, or even steam or the true inert gases such as argon or
neon. M xtures of gases such as a m xtype.of super heated steam and
nitrogen also are useful. In one enbodinent, the gas is not hydrogen. In
one preferred enbodi ment of the invention, the gas is not bubbled through
the m xture of organochlorine conpound and source of iodine or brom ne

until the:source of ﬁ?&' n}grpg grom ne _has been thorOlégth bl ended into the
" or ganochl oYlgﬁ@uéldrﬁYSD stirred apd heated auxtyre. plngneeeisrred ggibediment yihe gas
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ride may aid in the dechlorination reaction or at least are not harmful to the reaction.
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In any event the presence of a proton (whicﬁ may be generated in situ) may aid in
renioving'the chlorine from the organochlorine compound. One possible mechanism
for the removal of chlorine is that the chlorine in the organochlorine is converted to
the corresponding hydrochloride which may be removed conveniently in the gaseous
state. |

The present invention contemplates the use of the products herein as
intermediates for the manufacture of dispersants for lubricants, and in particular
lubricants for four cycle engine crankcases. 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.
U.S. Patent 3,219,666 (Norman et al) also describes dispersants obtained by the
reaction of polyamines with .polyalkenylsuccinic anhydrides. The polyalkenylsuccinic
anhydrides treated in accordance with the process of this invention can be substituted
-for the anhydrides described in the '666 patent. The products of the invention are -

also useful as intermediates for, and components, of two cycle' oils and fuels including



whi ch may be forwarded to a hol ding tank, or which. nay be reC|rcuIated to
the reaction vessel. Contact of the gas with the smaller quantity of
reaction mxture in the slip streamor recirculation streamresults in nore
rapid and effective renopval of the chlorine conpounds fromthe reaction

m xture. In one variation of the invention, the gas is injected into the

di scharge of the punp on a recirculatidh-ine for the reaction vessel. The
conbi nati on of inproved m xing due to the turbulence in the line and a

hi gher effective concentration of gas in.the confined space of the line
results in substantial inprovenent in the effectiveness of hal ogen and
hal i de renoval. A further feature which may be utilized i,n the present

i nventi on 83§°1'éf‘r?e Eh@@@ﬁ@éteéfpradwwmm%mn are oftenpised dg €ANEHWRALSHPHE on
donors sug@ n chlo-"ride may aid in the dechlorination reaction
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and in particular lubricants for four cycle engine crankcases. Such
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cycle oils and fuels including
transition metals of Group 4 or 5 (IVa or Va) of the Periodic Table such as titanium,

zirconium, vanadium, etc.; and hydndoborates

The following include suggested exemphﬁcauons of the present
invention.

Example A

A material useful as a precursor for a dispersant in a motor oil is
manufactured by forming a mixture of 1,000 parts (0.495 inole) of polyisobutene
(Mn=2000; Mw=6400) and 106 parts (1.08 moles) of maleic anhydride which is
heated to 110°C. This mixture is then heated to 138°C and further heated to 190°C
over 6 hours during which 60 parts (0.85 moles) of gaséous chlorine is added beneath
the surface. |

At 184°-189°C an additional 30 parts (0.42 mole) of chlorine is added
over 4 hours. The reaction mixture is stripped by heating at 186°-190°C with
nitrogen blowing for 3 hox;rs. The residue is the désired polyisobutene-substituted
succinic acylating agent having a total acid number of 93. By analysis, the chlorine

~ content of the above-identified product is about 0.72%.

-



gasoline. The am nated products obtained herein are often used in
concentrate or additive packages. Wile a polyam ne or a m xed pol yam ne
ester product nay be treated with the source of iodine or bromne to renove
t he hal ogen, such is not always desirable. That is, the process is nost
conveni ently conducted on the acyl ati ng agent precursor for various reasons
I ncl udi ng cost and t hroughput consideratg ns. Additional chlorine
cont ai ni ng substrates which may be teste@“for efficacy of the present

i nvention include chl orofl uorocarbons, dioxin and polychl orinated bi phenyl
conmpounds. I n one enbodi nent, the m xtures utilized in the process of this
i nvention conprising an organochlorine conpound and a source of iodine or
bromine are free of one or nore of tExdmpled®i ng: hydrogen; hydrogenation
catal ysts; transition metals of Goup 4 or S_ééwh or Va) of the Periodic
Tabl € such as titani urft P}Yiscbutensucaniganhivinde produghis prepaEd @BeATdingsto The
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pol yi sobut ene (M=2000; Mn=6400) ~and 106 parts (1.08 noles) of naleic
anhydri de wenyhpregunsen o dhe polyisoputenylsnccinic anhygride: e Bysanalysis, hibatchiprine

138 C . i whi ch 60
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184[err]-189[err] C an additional 30 mExansple@42 nole) of chlorine is added

over 4 hours. The reaction mXxture is stripped by heating at .
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above-i dent pf i99dpartdP Ghldrine?bdHe folyidbutene succinic .anhydride prepared in this .
' manner contains 0.49% chlorine.
| Example D
A mixture of one mole of polypropylene (Mn=1000) and one mole of
. maleic anhydride is heated to an elevated temperature and a slight excess of gaseous
chlorine is added beneath the surfaée over a period of about four hours. The reaction
mixture is stirred by. heating at about 190°C with nitrogen blowing for about 24
hours. The residue is the desired polypropylene-substituted succinic anhydride. The
chlorine content of this material is 0.63%.
Example E
The general procedure of Example D is repeated except that the
polypropylene is replaced by an equivalent amount of polyisobutylene having an Mn
of 1000. The .polyisobutenylsuccinic anhydride prepared in this manner has a
chlorine content of 0.76.
L Example 1
A pi'oduct 1s prepared according to the procedure de;séribed in Example
A. o | |
The product prepared according to Example A is treated at 1% by
weight with elerﬁental iodihe. The product i_s treated for a-pen'od of 6 hours at a

temperature of 220°C with nitrogen being blown through the product.



- 22 - Exanple B A polyisobutenyl succi nic anhydride product is prepared
according to the Rense patent (U S. Patent 3,231,587) such that the
reaction product contains one anhydride group for each equival ent wei ght of
the groups derived froma pol yi sobut- enyl precursor of the

pol yi sobut enyl succi ni ¢ anhydride. By analysis, the chlorine content of the
above-identified starting product is about 0.310% Exanple C The gener al
procedure of Exanple A is repeated excem3 that the 1000 parts of

pol yi sobutene are reacted with 103 parts of naleic anhydride in the
presence of 90 parts of chlorine. The polyi sobutene succinic anhydride
prepared in this manner contains 0.49% chl orine. Exanple D A m xture of one
nol e of poLyproperne‘Aﬁ@F&QQg : 3 I oy ' ] ted
to an el evated tenperature andé%ﬁ%??gﬁ?qgagggghggqgggggﬁgg%ﬁ%ggﬁgéﬁ?éﬁgdded
beneat h t he iR tiref productvisrobseryed twbe O{099hUt four hours. The reaction m xture
Is stirred by heating at about 190[ert]C wth nitrogen blow ng for about 24
hours. The residue is the desired pol%&&?—lﬁne-substitut ed succinic

anhydride. The chlori G [ . e LS. 839 l.e..E,fhe
general procedure of gfw%%?@?%&%@@@?ﬁ@ﬁ%&#& ?Sﬁ%r@&llé’ne S
repl aced by elemeatpliiodinehy weightrof tied prodioti cfExaimple Aewlth hearingoat 290 °0f whROO0.

The pol yi sobut enyl syccini ¢ anh i de prepared in this nmanner has a chlorine
cont ent ~ of P%"gl‘—_’ié t@gF“iorpi‘ghﬂ‘Ets- i s prepared according to the procedure

described in Exanpl e Apel : deé . | I S
treated at 1 % by wei ghte %% ﬁfeg?déﬁ‘rf%}]r{%; [ Org[?onfgt.ﬁ g%gﬁ%%ioféﬁgﬁaggﬁe%ﬁpgg for
a period of peridxbisr&.024 %aby evejght af theeprkiu@20[ err] C wi t h ni trogen bei ng bl own
t hrough t he product. : ' : '
Example ITI
A product prepared according to Example A is treateq at 190°C for a

period of 6 hours with nitrogen blowing through the product at 0.1 cubic foot per
hour (2.83 ¢/hour) with 1.5% elemental jodine by weight of the product of Example
A,
At the end of the 6 hour period the weight percent of chlorine in the . -
reaction product is found to be 0;104%.
| Example IV
A product prepared according to Example A is treated at 190°C for a
period of 24 hours with nitrogen blowing through the product at 0.1 cubic foot per
hour (2.83 £/hour) with 1.0% elemental iodine by weight of the product of Example
A.
At the end of the 24 hour period the weight percent of chlorine in the
reaction product is found to be 0.06%. | ' '
| Example V
A product prepared according to Example A is treated at 210°C for a
period of 15 hours with nitrogen blowing through the product at 0.1 cubic foot per
hour (2.83 £/hour) with 0.5% elemental iodine. '
At the end of the 24 hour period the-Weight percent of chlorine in the
reaction product is found to be 0.056%. |
This Example may be varied with substantially similar results by

utilizing steam in place of the nitrogen.



- 23 - After conpleting the nitrogen blow ng, the weight percent of
chlorine in the product is observed to be 0.098% Exanple Il A product is
prepared according to Exanple A and treated with 1% el enental iodine by-
wei ght of the product of Exanple A with heating at 220[err] C while bl ow ng
with nitrogen for 24 hours.  The observed chlorine content of the product-
follow ng the 24 hour period is 0.024% by wei ght of the product. Exanple .
[1l A product prepared according to Exakpl® Ais treated at 190[err]C for a
period of 6 hours with nitrogen blow ng through the product at 0.1 cubic
foot per hour (2.83 I/hour) with 1.5% el enental iodine by weight of the
product of Exanple A. At the end of the 6 hour period the weight percent of
chlorine in the reaction product is Eound!tg;be 0.104% Exanple IV A
product prepared according to Exanpl eated at 190[err]C for a

period of 24 hours w khaRifis egen %b%%f&rh%ﬂt@&ol&ﬁlf% giﬁsdﬁu@en?llb' c

foot per hour (2.83 |/hour) with 1.0% el emental i odine t of
product of ¢hlomgs baving Atchidrineecantent afive74% lbuowmgimohhnhﬂehe heatedto 1967 Cent
of chlorine_i

product pre iécpqg‘fféce}? ¥ on éﬁ‘g’gr‘tﬁp‘lé“stét &Og%[waﬁg' 2%:632/' _
period of lgppurs with n| t rogen bl ow ng t hr ough the product at 0.1 cubic
foot per hour (2.83 I/hour) with 0.5% el enental iodine. At the end of the
24 hour period the weThérespantemixtarde is thew treated withHR25 %alsy meight ehanertali s
f ound to balo me%ased on the polyisobutenylchloride at 210°C for six hours.

The resulting product shows a 90% drop in the chlorine level.

Example VII |

The process of Example I is repeated utilizing elemental bromine at the
same percentage in place of the iodine. Substantially similar results are obtained to
Example I. |

Example VIII

In Example I the level of iodine is reduced by 50% and replaced with
an equivalent weight of bromine. Substantially similar results to Example I are
observed. '

B Example IX

The product prepared according to Example A at 6528 parts by weight
is treated at 7.6 part by weight with 2-iodo-2-methylpropane as the source of iodine.
The product is treated for a périod of 6 hours at a temperature of 210°C with nitro-
gen being blown through the product. '

After completing the nitrogen blowing, the weight percent of chlorine
in the product is observed to be 0.186%.

_ Example X

A product is prepared according to the procedure described in Example
A,

The product prepared according to Example A at 6040 parts by weight
is treated with 19 parts by weight with iodochloride (IC1) as the source of iodine.
The product is treated for a period of 6 hours at a temperature of 210°C with nitro-

gen being blown through the product.



This Exanple may be varied with substantially simlar results by utilizing
steamin place of the nitrogen. - 24 - Exanple VI A sanple of a 1,000
nunber average nol ecul ar wei ght pol yi sobutenyl - chloride having a chlorine
content of 4.74% by weight chlorine is heated to 190[err]C and i s bl own

Wi th nitrogen throughout at 0.1 standard cubic foot per hour (2.83l/-
hour). The resultant m xture is then Lrgated with 0.25% by wei ght el enent al
i odi ne based on the polyisobutenylchloride at 210[err]C for six hours. The
resulting product shows a 90% drop in the chlorine |evel. Exanple VII The
process of Exanple | is repeated utilizing elenmental bromne at the sanme
percentage in place of the iodine. Substantially simlar results are

obt ai ned to Exanpl e |.aAfxa&Mh I : I | Qfl oy
reduced by 50% and repllxaced wﬁ%t%ﬂéadgeégﬁ%ﬁﬂ{ﬁel%?n\{ﬁé%?w egﬁfﬁlgre{(-)@%ningf_jéﬂlﬁnhé
Subst ant i al liy the piadaet isebs¢nved tob&ERaIfA%. | are observed. Exanple | X The

product prepared according to Exanple, A at] 8 parts by weight is treated
at 7.6 part by weight with 2-iodo- Z-Mane as the source of iodine.

The product is treate %ﬁfbdoff 3
210[ grr] Cwith nitro- q%@ﬁ‘;dé’gt.iﬁgf I own ct r%%f?st?ﬁ?%%%@%é{dg?%%ﬂ%t I ng

t he nitroger.bl owi ng, the weight percent of chlorine in the product is

observed to be 0.186%, Exanple X A product, is prepared according to the
procedure described i niS@fRfYet prepared according to Example A at 490 parts'is treated

with 0.72 part by weight elemental iodine. The product is treated for a period of 6

hours at a temperature of 100°C with nitrogen being blown through the product.
After completing the nitrogen blowing, the weight percent of chlorine
in the prodyuct is observed to be 0.450%.

Example XTI
A product is prepared according to the procedure described in Example

The product prepared according to Example A at 600 parts is treated
with 3 parts by weight elemental iodine. The product is treated for a period of 6
hours at a temperature of 210°C with carbon dioxide being blown through the
product. |
After compleﬁng the nitrogen blowing, the weight percent of chlorine
in the product is observed to be 0.118%.
. Example X1TT
.The product prepared according to Example B is treated at 500 parts
with 1 part by weight elemental iodine. The product is treated for a period of 6
hours at a temperature of 190-200°C with nitrogen being blown through the product.
After completing the nitrogen blowing, the weight percent of chlorine
in the product is observed to be 0.160%.
Example XTIV
A product is prepared according to the procedure described in Example
A.
The product prepared according to Example A at 2166 parts is treated
with 2.2 parts by weight elemental iodine. The product is treated for a period of 2



A. The product prepared according to Exanple A at 6040 parts by weight is
- treated with 19 parts by weight with iodochloride (1) as the source of

i odine. The product is treated for a period of 6 hours at a tenperature of
210[err]C with nitro- gen being bl own through the product. - 25 - After
conpleting the nitrogen blow ng, the weight percent of chlorine in the
product is observed to be 0.152% Exanplz XI A product is prepared
according to the procedure described in Exanple A The product prepared
according to Exanple A at 490 parts is treated wth 0.72 part by weight

el enmental iodine. The product is treated for a period of 6 hours at a
tenperature of 100[err]C with nitrogen being bl own through the product.
After conpl @bt hfiémpé R itV 5e Hei t LA N
he pr oduct e ok S oL el8 B aBo 00 b Bt Heirh W6EH tiBueh e bt
accordi ng t 8t 9283pper baur @.Aksefh).bed i n Exanpl e A. The product prepared
according to Exanpl e t 600 .parts ig treated wth 3 parts by wei ght

el emental iodine. The AfGAQMPletng; the piteogen Hlowinge theoweight perpenirof chlorine

t enper at ur ejPfh A ] lgoxi de bei ng bl own through the
product. After eg%frgr%lfcgtl% %wfr?\éea ﬁ%’ggéﬁ% owi ng, the weight percent of
‘chlorine in the product is observed ErathpledXV18% Exanple Xl Il The product
prepared according to ,Exanple B is treated at 500 parts with 1 part by

wei ght el emental i odi rli\e?mgﬁ%t 15 Prs@iated accordmg to dbe proredure described in Example

A, :

The product prepared according to Example A at 6022 parts is treated
with 6 parts by weight elemental iodine. The product is treated for a period of 6
hours at a temperature of 190°C with nitrogen being blown through the product.

After completing the nitrogen blowing, the weight percent of chlorine
in the product is observed to be 0.315%. |

Example XVI _
A product is prepared according to the procedure described in Example

The prodiict prepared according to Example A at 6012 parts is treated
with 12 parts by weight elemental iodine. The product is treated for a period of 6
hours at a temperature of 190°C with nitrogen being blown through the product.

| After completing the nitrogen blowing, the weight bercent of chlorine
in the product is observed to be 0.274%. |
Example XVII

A product is prepared according to the procedure described in Example
A. _ '

The product of Example A at 6000 parts is treated with 15 parts by
weight of sodium iodide2H,0. The product is treated for a périod of 6 hours at a
temperature of 212°C with nitrogen being blown through the product.

After completing the nitrogen blowing, the weight percent of chlorine
in the product is observed to be 0.233%.



hours at a tenperature of 190-200[err]C with nitrogen being bl own through
the product. After conpleting the nitrogen bl ow ng, the weight percent of
chlorine in the product is observed to be 0.160% Exanple XIV A product is
prepared according to the procedure described in Exanple A. The product
prepared according to Exanple A at 2166 parts is treated with 2.2 parts by
wei ght el emental iodine. The product is2treated for a period of 2 - 26 -
hours at a tenperature of about 90[err]C with nitrogen being bl own through
the product at 0.283] per hour (0.01 scfh). After conpleting the nitrogen
bl owi ng, the weight percent of chlorine in the product is observed to be
0.516% Exanple XV A product is prepared according to the procedure

described in Exanple A The produs\Mcordi ng to Exanple A at 6022
parts is treated with 6 parts by al iodine. The product is
treated for a period ofpdlyRéebiitényducainiciigiAde s réparedAbordidgiothd genidlr ogen

bei ng bl own through the product.” After conpleting the nitrogen blow ng, the
wei ght per ceracedyresif| Example Ap and ¢hepchotine consentind dhisemhydridee1s0.49 %% THganpl e

P 00 i EREE S5 206 B MR M DA ©
~with 12 par 025%tamedfHdmétaiBdinelis dddel Afd tHOMBLAANY taintBinet @ehssht200° @
period of 6 hours at a tenperature of 190[err]C with nitrogen being bl own
t hrough t heWhilegticing fardsminytes vath pigrogem blawinggAddisional inging Q1252
percent of E6HId the mixture is stirred for an additional 45 minutes while the mixture is .
blown with nitrogen. The temperature of the reaction mixture is then raised to 210°C
and maintained at this temperature for 4.5 hours as nitrogen is bubbled through the
mixture. Throughout the reaction, the vapors aﬁd nitrogen exiting the reaction flask
~ (effluent) are used as the source of iodine in the reaction of Example XIX. The
reaction mixture is cooled and recovered as product. The product is found to contain
0.111% chlorine and 0.036% iodine and has a total acid number of 91.6.
| | Example XIX |
- Five-hundred grams of suécinic anhydride of Example C are heated to
200°C, and the effluent (vapors carried by the hi_trogcn) from the reaction of Example
XVIII is blown through the reaction mixture at 210°C for six hours. At this time the
reaction mixture is cooled and the residue is the desired product which contains
0.124% chlorine and 0.031% iodine and has a total acid number of 91.6.
. Example XX
Five-hundred grams of succinic anhydride of Example C are heated to
210°C, and nitrogen is blown through the anhydride. . Iodine (1 gram) is added and
the mixture is stirred and maintained at 210°C for one hour while blowing with
nitrogen. Additional iodine (1 gram) is added and the mixture is stirred and
maintained at 210°C for an additional hour. A final addition of iodine (1.gram) is
made and the mixture maintained at 210°C for 14 additional hours. The reaction
mixture is then cooled and recovered as product. The product obtained in this
manner contains 0.056% chlorine and 0.036% iodine and has a total acid number of
86.2.



in the product is observed to be 0.274% Exanple XVIlI A product is prepared
according to the procedure described in Exanple A The product of Exanple A
at 6000 parts is treated with 15 parts by wei ght of sodium i odide2Herr]Q
The product is treated for a period of 6 hours at a tenperature of
212[err]C with nitrogen. being bl own through the product. After conpleting
the nitrogen bl ow ng, the weight percent of chlorine in the product is
observed to be 0.233% - 27 - ExanpteZ&wi Il A polyi sobutenyl succinic
anhydride is prepared according to the general procedure of Exanple A and
the chlorine content of this anhydride is 0.49% This anhydride (500 grans)
Is heated to 200[err]C while blowng with nitrogen (0.2 scfh), and 0.25
gram of elemental iodine is added angxhm@ld'XXure i s maintained at about
200[err]C while stirring for 45 mnutes Wth nitrogen bl owi ng. Additional

i odi ne (0.125 gran) i sFivedwadeedgrame ofisuacinie anhydgideof dxample Eraradidated tnal

45 m hle the ni Ls b ith ni . Thet. f th
Feact on m s G & 1 g4 stfocdt SERy B yctian o7 Rafimpin s BEoieg HuSugll "
tenperat ure thokuctinic BtydridaTo' 18 hOFSN THe mihize BOhbA cOMBH ahd) feddldied a8 the

Throughout the reaction, the vapors and nitrogen exiting the reaction flask
(ef fluent) areduetewhigh is Houmdto contain Ddii2%e chivrineecande 8di35Gh iodin€x amplthe XI X.

.The reaction mxture is coal.ed and r ered as product. The product is
found to cof¥ W&g‘?iif%aiﬁggrq 3585%8%36% i odi ne and has a total acid
nunber of 91.6. Exanple Xl X Fi ve- hurgkagrble el of succinic anhydri de of

Exanpl e C are heated to 200 C, and the effluent (vapors carried by the
ni trogen) fromthe redCivedundfedgrams b sueoini¢ anhydpidewwd BxampleyG arébeatedita i on

2, ARS8 oy b, b T Ll 5

the mixture is maintained at 210*C for 12 hours while blowing with nitrogen. The

gas which is removed during this reaction (effluent) is used directly as the iodine
source in the procedure of Example XXIII. The mixture is cooled and recovered as
the product. The product contains 0.088% chlorine and 0.033% iodine.
Example XXIII |
~ Five-hundred grams of succinic anhydride of Example C are heated to
210°C, and 0.15 gram of jodine and the effluent (vapors) recovered from the process
of Examplé XXII are passed throﬁgh the mixture for 12 hours while maintaining the
temperafure of the mixture at 210°C. At the end of this time, the mixture is cooled
and recovered as the product which is found to contain 0.103% chlorine and 0.031%
iodine.
Example XXIV
Five-hundred grams of succinic anhydride of Example C are heated to
210°C while blowing with nitrogen, and 1.25 grams of iodine are added with stirring.
After 45 minutes, an additional 1.25 grams of iodine are added and the mixture is
~ maintained at 210°C. for § Hours and 15 minutes while the reaction mixture is
maintained ai 210°C with nitrogen blowing. The vapor which is removed from the

reaction mixture is used as the iodine source in the process of Example XXV.



0.124% chlorine and 0.031% i odine and has a total acid nunber of 91.6.
Exanpl e- XX Fi ve- hundred granms of succinic anhydride of Exanple C are heated
to 210[err]C, and nitrogen is blown through the anhydride. |lodine (1 gran)
is added and the m xture is stirred and mai ntained at 210 C for one hour
while blowing wwth nitrogen. Additional iodine (1 gram) is added and the
mxture is stirred and nmaintained at 219¢err]C for an additional hour. A
final addition of iodine (1 gran) is nmade and the m xture naintai ned at
210[err]C for 14 additional hours. The reaction mxture is then cool ed and
recovered as product. The product obtained in this manner contains 0.056%
chl orine and 0.036% i odi ne and has a total acid nunber of 86. 2. - 28 -

Exanpl e XXI Five-hundred grans of smrh%' yle Yexyrydri de of Exanple C are
heated to 210[err]C, and the gaseous effluent fromthe reaction of Exanple

XX is bubbl ed t hr ough Hiver-hundred gramsofsugcinirarthydrid ofi BxampleT@ arerhsated to i s
th | ed o] t. duct_ which is_f ' tai.n 0,072%
chior i ne. and 10 Goth 1 arhe eiliSs RioRoHE priedite of ExEHEE STV ok, e fo
87.2. Exa”pkaﬁsﬁﬁffdugﬁitﬁ{@sdwmﬂ! Qﬂllyﬁﬁ_ﬁg%r@ix ROVES! MThe rédtiA midttir®is doofediy C

are heated to 210[err]C while bllow ng nitrogen through the anhydride."
| odi'ne (2 grenowyredsasgquddett. and the mixture is maintained at 210[err]C for

12 hours while blowing with nitrogeWi ch is renoved during this
reaction (effluent) is used directl +odi ne source in the procedure
of Exanple XXII1. The tHogradiiet bbtafifed'iff Exs wxxv/@gsgxrgﬁ%ltigmLm-cThe

product contai ns 0.088% chl orine and 0.033% i odi ne. XX
Fi ve- hundr etvhijealewinfg with aiitrogeng raing dir. 25 egrarhs Bf dodline iCaddesl. h&hise thixtore is

2101er11C. a0k P58 QO Wik Doty b b BaP B2l hSss s from
: an additional 1.25 grams of iodine are added.. The reaction mixture is maintained at
this temperature for 5.25 hours while blowing with nitrogen. (During this reaction,
the volatile materials from this reaction (effluent) are used as the iodine source in the
procedure of Example XXVIII.) The mixture is cooled and recovered as the product
which is found to contain 0.071% chlorine and 0.051% iodine. |
- Example XX VII _
- Five-hundred parts of the succinic anhydride product of Example XXIV
are heated to 210°C, and the effluent (volatiles) from the procedure of Example
XXVI are allowed to pass through the mixture for six hours at this temperature. The
reaction mixture is cooled and recovered as product which is found to contain 0.059%
chlorine and 0.069% iodine.
| Example XXVIII

A reactor is charged with 1000 parts of a polyisobutenylsuccinic

anhydride prepared as in Example A and containing 0.507% of chlorine. The
succinic anhydride is heated to a temperature of about 150°C at which time four parts
of solid iodine beads are added and mixed with the succinic anhyd'ride for one hour.
The mixture then is heated to about 215°C and maintained at this temperature for 24
hours while aggressively blowing with nitrogen to remove volatile materials. After
24 hours, the treated succinic anhydride is cooled to 150°C and recovered as the
product.' The product obtained in this manner contains 0.046% of chlorine and
0.039% of iodine..



of Exanple XXI'| are passed through the mxture for 12 hours while

mai ntaining the tenperature of the mxture at 210[err]C. At the end of this
time, the mxture is cooled and recoveréed as the product which is found to
contain 0.103% chlorine and 0.031 % i odi ne. Exanple XXIV Five-hundred grans
of succinic anhydride of Exanple C are-heated to 210[err] C whil e bl ow ng
with nitrogen, and 1.25 grans of iodine are added with stirring. After 45
m nutes, an additional 1.25 grans of T ne are added and the mixture is
mai ntai ned at 210[err]C for 5 hours and 15 mnutes while the reaction

m xture is maintained at 210[err]C with nitrogen bl ow ng. The vapor which
Is renoved fromthe reaction mxture is used as the iodine source in the

process of Exanple XXV. - 29 - Eﬁéﬂﬁa&mﬁ ve- hundred grans of

succini c anhydride of Exanple C are heated to 210 C, and the vapors enitted

fromthe procedure of Thisdsrpn exatple odiacpracdse weerein thmeﬁlmhtxsugcydebdetcsﬁhem ni c

. anhydri de for Si X urs.  The ure is ed and re ered .as
product . XI}]@’P mxtun Togﬁﬁﬂwﬁﬁﬁ‘ﬂfﬁ@ |gﬁa[E§<§p$ SUegING 4 &%‘ e fi s

heated to @%mél@whéa@edoiwmm@: Wrbdiné (0 "629%'?:-1 Cyisda&deaw ﬁx@ﬁnﬁ&uﬂqu' ne

I s added. This m xture is maintai ned at err]Cwth stirring whil
bl owi ng wi thlowntwithyeitragen at% raterof 02 sdhd etadﬁilmmutesu the. éfﬂugmtafmmothe

di dde Th t d
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source in the procedure of Exanple XXVI1.) The mxture is cool ed and
recovered afor three pddlﬁonal cwbles h A&erfammhﬂmanab threahour. ad 2109€ ¢ Hieomixtarednd

_ gr ggafﬁ | 8? ! nemr}?@gv@ as tht':z désir procquc?. retpﬁ'o&;ct wr?m%‘s"bcéﬂs% aﬁh}fld“ de
and 0.028% iodine. -
| Example XXX

A reactor is charged with 70 grams of polyisobutenylsuccinic anhydride
prepared as in Example C and 0.176 gram of iodine. The reactor is closed and
heated to 200°C for 2 hours. The mixture then is cooled and a small amount of the
pressure is released. A sample of the mixture in the reactor is analyzed and is found
to contain 0.475% chlorine and 0.267% iodine. The chlorine content has not been
reduced. The mixture recovered from the reactor is then heated to 200°C in a round
bottom flask with stirring. The mixture is blown with nitrogen. The mixture is
maintained at this temperature and stirred for 6 hours while blowing with nitrogen.
The mixture then is cooled and recovered as product. The product is found to contain
0.092% chlorine and 0.030% iodine. | ’

' Example XXXI

A reactor is charged 'with 1000 grams of the polyisobutenylsuccinic
anhydride prepared as in Example C, and 1.25 grams of iodine are added with
stirring. After one hour of stirring, an additional 1.25 grams of iodine are added
followed by stirring for an additional hour. The mixture then is heated to 210°C, and
blown with nitrogen at 0.3 standdrd cubic feet per hour for 4 hours. The mixture is
cooled and recovered as product. The produc( obtained in this matter contains
0.157% chlorine, 0.054% iodine.



are heated to 210[err]C, and the effluent (volatiles) fromthe procedure of
Exanpl e. XXVI are allowed to pass through the m xture for six hours at this
tenperature. The reaction mxture is cooled and recovered as product which
is found to contain 0.059 %chlorine and 0.069% i odi ne. Exanple XXVI1I A
reactor is charged with 1000 parts of a polyi sobutenyl succinic anhydride
prepared as in Exanple A and containing 0.507% of chlorine. The succinic
anhydride is heated to a tenperature of gbout 150[err]C at which tine four
parts of solid iodine beads are added 'ar‘?g n xed with the succinic anhydride
for one hour. The m xture then is heated to about 215[err]C and mai ntai ned
at this tenperature for 24 hours while aggressively blowng with nitrogen
to remove volatile materials. AfterggdmpRUggxyihe treated succinic
anhydride is cooled to 150[err]C and recovered as the product. The product
obtained in this manne rmmmsrdlafgmﬁﬂlom%rgmnisrﬁ the polyissteenylsuccidicne.

coyel ed NGRS REpisEL i R FREHIE £ iR ARG 1Y R o C e
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gran) is added the mxture IS Wn With nitrogen at a rate of O.
scfh. Aft er gethn of indiresis added ¢f fHeunixturerwith stiwringe akftema oné-hour bold/ftxmd:; anas

been condens i ce denser returned to the reaction mxture.
The condens® B?‘qugégé ‘éfc‘ﬁaﬂ‘@d‘staé‘dﬁire ﬁi%(?‘éﬁtgree’x? P 1'f*’cB‘ld
three addit hQiiRtr G5 dfl%m 6f i&din@ s t ﬁ'ﬁs h‘hﬁﬁ’?e ﬁ%ﬁﬁe@ffo@é@ l@ditibkal t he

m xture is cool ed ecovered as | red product. The product _
contains O. hde(%Atltﬂlsntmm; tmu:nﬁpe@ﬂﬁﬁé of)tllennlxnﬁgasrmlmd)mﬁm Ceandantrogen
charged with rans of polyj sobutenyl succi ni dr| as in
Exanpl e C aFde‘QQP ef’ﬁ hgough &F '%H&‘i‘fﬁeat OFgétal“Q%F@t gﬂ“ﬁfﬂf ours.

The mixture then is cooled and recovered as produc;t. The product prepared in this
manner is found to contain 0 158% chlorine and 0.059% iodine.
_ Example XXXTII

A reactor is charged with 250 parts of a polypropenylsuccinic
anhydride prepared as in Example D, and the anhydride is heated to 150°C and
blown with hitrogen at 0.1 cubic foot per hour. At this temperature, 1.25 grams of
iodine are added and the mixture is heated to 215°C and maintained at this
temperature while blowing with nitrogen for 24 hours. The mixture was cooled and
recovered as product. The product obtained in this manner contains 0.160% chlorine
and 0.180% iodine.



heated to 200 C for 2 hours. The m xture then is cooled and a small anount
of the pressure is released. A sanple.of the mxture in the reactor is
anal yzed and is found to contain 0.475% chlorine and 0.267% i odi ne. The
chlorine content has not been reduced. The m xture recovered fromthe
reactor is then heated to 200[err]Cin a round bottomflask with stirring.
The m xture is blown with nitrogen. Thearixture is nmaintained at this
tenperature and stirred for ‘6 hours while blowing with nitrogen. The

m xture then is cool ed and recovered as product. The product is found to
contain 0.092% chl orine and 0.030% i odi ne. Exanple XXXI A reactor is _
charged with 1000 grans of the polyi sobutenyl succinic anhydri de prepared as
in Exanple C, and 1.25 grans of | OfixBfMpdé XXXIed wWith stirring. After one
hour of stirring, an additional 1.25 grans of 1odine are added followed by
stirring for an additifoAeacterois charged with H00 grass of & @alyispbutenglisgcainicand

bl owmn with pi n 3.5t. LcuRi c_f.e er hour .fqr 4 .hours..XLhe

m xture is %gg}{dg@gaﬁ%ﬁ?%go%szrlggﬂ%gggogm d %Feaﬂﬁ%‘g ‘%&%ﬁeﬂeg’ ilﬁot is |
mat t er cont aheteuPorl & AYbIdW® WithenitrBg&b40.11albitefoot per hevr. - 10K R. 5 gidfd)) A
reactor is charged with 1000 grans of the polyi sobutenyl succinic anhydride

Elr epar ed asisiaddediaand| the @rixiure 18 heatedrfiigmr 159 Cito 200aCcaver @ pmg@f 0. Thet.| g |
ond" 0 83" or e Bk BHER méhebdlyss 2BTRE WA bowtrBlh PR F s difiha 24°¢

one- hour hohélrk "Mthe mixtirddhéd Rredboldd- 4nd Beeveref as priduet.| ThePeeiict dbingdxt ure
is stirred for one hour and another 0.83 gramof iodine.is added and this
mxture is B {his mangescontping 088 Brehlotirg and Q098 iodineve, the tenperature of
the mixture is raised to 210[err] Cn.and Mn i s bubbl ed through the
m xture at 0.3 standard_ cubic feet f three hours. The m xture
then is cool ed and re@oy&icts# i %‘raggu | IS
manner is found to contain O. %gg%gﬁlpgﬁrlithne and O. Ogg(%o:bggﬁ’s;]og@ehylsﬁ&lﬁlc._
anhydride prepared as in Example E, and the anhydride is heated to 150°C

whereupon nitrogen is blown through the anhydride at a rate of 0.1 cubic foot per
hour. Iodine (1.5 grams) then is added and the mixture is heated to 215°C over 0.5
hour. The mixture is maintained at this temperature for 24 hours while blowing with
nitrogen, and the mixture is recovered as product. The product obtained in this.
manner contains 0.080% chlorine and 0.061% iodine.
| Example XXXVI
The product of Example I is processed according to Eiample 10 of the
Meinhardt patent (U.S. 4,234,435) to give an aminated dispersant useful in a
lubricating oil. '
. Example XXXVII |
The product of Example 11 is processed according to Example 11 of the
Meinhardt patent (U.S. 4,234,435) to give an aminated dispersant useful in a
lubricating oil. |
Example XXX VIII
- The product of Example III is processed according to Example 12 of
the Meinhardt patent (U.S. .4,234,435) to give an aminated dispersant useful in a

lubricating oil.



Exanmple- XXXI'11 A reactor is charged with 250 parts of a

pol ypropenyl succi ni c anhydride prepared as in Exanple D, and the anhydrl de
is heated to 150[err]C and bl own with nitrogen at 0.1 cubic foot per hour.
At this tenperature, 1.25 grans of iodine are added and the m xture is

" heated to 215[err]C and nmaintained at this tenperature while blowing with

nitrogen for 24 hours. The m xture was cool ed and recovered as product. The
product obtained in this manner contai-n830-160% chl ori ne and 0. 180% i odi ne.
- 32 - Exanple XXXIV A reactor is.charged with 500 grans of a

pol yi sobut enyl succi ni ¢ anhydride prepared as in Exanple E, and the
anhydride is heated to 150 C whereupon it is blowmm with nitrogen at 0. 1
cubic foot per hour. lodine (2.5 gExaple XXXWEd, and the nixture is heated
from150[err]C to 200 err]C over_a period of 0.5 hour. The mixture is

mai nt ai ned at 200 C whihedratestios Example FY tis preassed raceordingdio Exaaple A3 %ur-s.

T thi s manhis A RRER (A0S LESEURRER A5 BB confuk BRar 8
reactor is ﬁh@ﬂgﬁﬂltwwHicl’éibOu@ﬁﬂrm Olisperedit ih 20bbiH e gsoiL“CI ni ¢ anhydri de |

prepared as in Exanple E,  and the anhydride is heated to 150[err]C
wher eupon nitrogen i s SinieR DradustyHnan dea mader pere the Meinkardtopatent (Fudi ¢

foot per hoyryq,l _ m xture i s heated
to 215[err] Zg\?é‘fr%%gl?@oéégr?e&%% %ﬁnﬁﬁg ?uc%r%ﬁetngégggﬂgql this tenperature
for 24 hours while bl Qengbowe!grodiidts RN othiebwlist e fiirttiey r teedted hecimget as
product. The product obtained in-this manner, contains 0.080% chl orlpse and

0.061% i odi Heustey Rrastisesdehtain-fartherusefel produsts sutheas borongted
according to Exanple 906 L WelLRNRHII RREN acldd BnuafhifigdrditRba htofhe'e 2"

am nat ed di spersant u
of chlorine can be used, as noted above, to prepare dispersants useful in lubricants,

two-cycle oils, emulsions and fuels including gasoline. More particularly, the
dispersants which may be prepared from the polyalkyl-substituted succinic anhydrides
or acids prepared in accordance with the process of this invention and containing a
reduced amount of chlorine may be employed in a variety of lubricants based on
diverse oils of lubricating viscosity, including natural and synthetic lubricating oils
and mixtures thereof. These lubricants include crankcase lubricating oils for spark-
ignited and compression-ignited internal combustion engines, including automobile
and truck engines, two-cycle engines, aviation 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 fluids, transaxle
lubricants, gear lubricants, including open and enclosed gear lubricants, tractor
lubricants, metal-working lubricants, hydraulic fluids and other lubricating oil and
grease compositions can also benefit from the incorporation therein of the dispersants |
discussed above. The di§persants may also be used in wire rope, walking cam, way,
rock driﬂ, chain and conveyor belt, worm gear, bearing, and rail and flange
iubricants. |

Products such as those described above in Examples XXX VI to XXXIX
may be used in lubricants or in concentrates, by themselves or in combination with
any 6ther known additives which include, but are not fimited to other dispersants,

detergents, antioxidants, anti-wear agents, extreme pressure agents, emulsifiers,



| ubricating oil. Example XXXVI1 The product of Exanple Il is processed
according to Exanple 11 of the Meinhardt patent (U S. 4,234,435) to give an

am nat ed di spersant useful in a lubricating oil. Exanple XXXVII| The
product of Exanple Il1l is processed according to Exanple 12 of the

Mei nhardt patent (U. S. 4,234,435) to give an am nated di spersant useful in
a lubricating oil. - 33 - Exanple XXXI X The product of Exanple IV is

processed according to Exanple 13 of theg,Meinhardt patent (U.S. 4,234, 435)
to give a product containing ester and am ne functionality which is useful
as a dispersant in a lubricating oil. Simlar products nmay be nade per the
Mei nhardt patent (U.S. 4,234,435) to obtain esters from polyols such as
pent aer yt hr ideotulsifi¢rs, fobonihipitorsy frictiomayodifieis] witseusbgzdnty, corosion ailsitbrs,
according to.ind str#lﬁ)rgractices tqQq obtain further useful products such as

bor onat ed di*s}¥@"a VRS POMY aPBYdePESSSANLS,t (yet 80d csalvents ciogdmprove

cont ai ni ng \ﬂﬂ?ﬁ‘ ' d ave, to
prepare di sglg{l ggﬁ;gguse uﬁhygﬁﬁlﬁ%%%gf&m%ﬁg@b& s%gﬁﬂﬂ?ﬂb‘ﬁ'g Yy
fuel s i ncl uderpyespasin various anwuntydepending aml the rebds of hiedfirm@piadushi ch may be
prepared fromthe poly ‘k{; |.-substit u@ succi ni ¢_anhydri des or acids
prepared in accordancégl ‘%/WSN@IHS?W@ » But arginot limjtedtp oMannigh dispessanisng a

reduced ano KT b0 ety hcant s, based
o i ver o o SR REBe N B malBP Y il dhich S aF WlpPispit At SR o

| ubri cat i ngimpreyessnd Mamich edispensanesotire Poepaced by reeting 4 holisy afoapiiease

| ubricating oils for. . spark-.i ga(r}iﬁie arad conpression-ignited internal

combust i on 8‘3‘6‘?%’3‘!0‘”?@&%@‘7“ _ 6‘35‘5! ce ARS8 dispgrrnis dnserdled abpyecyay de

engi nes, avpaitliiitdd Hil réi3ehid®Suchas ' iEa, 2BflotiRh, "cBffdn disulfide, aldehydes,

kgtones, carboxylic acids, hydrocarbon-substituted succinic anhydride, nitriles,

epoxides, boron compounds, phosphorus compounds and the like.
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, thiophosphoric,
dithiophosphoric, phosphinic acid, or thiophosphinic acids, sulfur coupled phenol or
hydrocarbon-substituted phenols. Basic salts are salts that contain a stoichiometric
excess of metal presexit per acid function.

Auxiliary extreme pressure agents and corrosion- and oxidation-
inhibiting agents which may be. included in the lubricants of the invention are
exemplified by chlorinated aliphatic hydrocarbons such as chlorinated olefins or wax;
organic sulfides and polysulfides such as benzyl disulfide, bis(chlorobenzyl)disulfide,
dibutyltetrasulfide, sulfurized methyl ester of oleic acid, sulfurized alkylphenol,
sulfurized dipentene, and sulfurized térpene; phosphosulfurized hydrocarbons such as
the reaction product of a phosphorus sulfide with turpentine or methyl oleate,
phosphorus esters including principally dihydrocarbyl and trihydrocarbyl phosphites
such as dibutyl phosphite, diheptyl phosphite, dicyclohexyl phosphite, pentyl phenyl
phosphite, dipentyl phenyl phosphite, tri-decyl phosphite, distearyl phosphite,
dimethyl naphthyl phosphite, oleyl 4-pentylphenyl phosphite, polypropylene
(molecular \s}eight 500)-substituted phenyl phosphite, diisobutyl-substituted phenyl

phosphite; dithiocarbamate containing amides prepared from dithiocarbamic acid and



di esel engines, etc. They can also be used in gas engines, stationary power
engi nes-and turbines and the |ike. Automatic or manual transm ssion fluids,
transaxl e lubricants, gear lubricants, including open and encl osed gear

| ubricants, tractor |ubricants, netal-working |ubricants, hydraulic fluids
and other lubricating oil and grease conpositions can also benefit fromthe
i ncorporation therein of the dispersants di scussed above. The di spersants
may al so be used in wire rope, walking gam way, rock drill, chain and
conveyor belt, worm gear, bearing, and rail and flange |ubricants. Products
such as those described above in Exanples XXXVI. to XXXI X may be used in
~lubricants or in concentrates, by thenselves or in conbination with any

ot her knownamddrflamite (g hthe mehetiba, ploductaof ditmitylamine,ecarbon odibwdfide and

et g A ol e o RS, oFT SR

nodi fi ers, s : , r,Q8i L DU RSO Fits XA | FNPr OREKS,

pour point de drlfé\gtggiﬁltth%gng té§§n éo?@g\h{t@@})&? n%%hé@%ﬁéﬁ%a Q{I?'i’t-ﬁ‘lsg&ii ch

may i ncl udealkyldithiczarbaoroyi)dishlfidesy; awtal thiosarbdinates, sauthias izinesdioetyldithiqeaes ent

i sper sant sbAER A BT BeRRpheny i GeceE 2l DR G UEn OmRAGNds

m xtures th I ' s QI ' and
ﬁ{cﬁﬂﬁrﬁg éste?sg ﬂ?ﬁd&nﬁ}nsco Bhd & @f&ﬂg%@g@ﬁ?%gggﬁ]dgﬁ?aﬁeg

vi scosity inprov nni spersants are prep dr oxy

aromati ¢ cosgrhwascing dibyclohexyiphesphotdodithieate,dxinc divetylpisphoraditbiodies batitmmd
above may be post-treated wth reagents, such gs urea, ihiquyrea, carbgn
di sul fi de, &(ﬁaﬂxla &y, 'E&%\é\?égﬁodﬁ%lpg‘sxm@%i‘ﬁ%‘?ﬂ%@»‘zﬂsaﬁ%rpgﬁfﬁmé@b@ﬁt e
succi nic an r i fle _ c n : ;
compounds. oadt ol Pf i PhifRrodRR Ry pROARRd B A ¥eRoridH Y Hidsbhorus
Newt oni an opemasuifidéewith aincsguimelat miktury obzepropyhhlceheifand s-htxylealeshol.h or
transition nmetals with_one or nore hydrocarbyl -substituted sulfonic,

carboxyl i c, phosphor i YiScOit MRBEAYRES ingludg; bHE arehaatlimted top RelysePHIEEERCI d,

or thi OphosB&&ﬂeﬁm@@lﬂé aciﬁtﬂste%, p%%l’ﬁﬁe %ﬁn&kerg’,r hydi'ogenated diene polymers,
polyalkyl styrenes, hydrogenated alkenyl aryl conjugated diene copolymers,
polyolefins and multifunctional viscosity improvers.

Pour point depressants are a particularly useful type of additive often
included in the lubricating oils described herein. See, for example, page 8 of
"Lubricant Additives” by C.V. Smalheer and R. Kennedy- Smith (Lesius-Hiles
Company Publishers, Cleveland, Ohio, 1967).

Anti-foam agents used to reduce or prevent the formation of stable
foam include silicones or organic polymers. Examples of these and additional anti-
foam compositions are described in "Foam Control Agents,” by Henry T. Kermner
(Noyes Data Corporation, 1976), pages 125-162.

_ These and other additives are described in greater detail in U.S. Patent
4,582,618 (Col. 14, line 52 through Col. 17, line 16, inclusive), herein incorporated
by reference for its disclc;sure of other additives that may be used in combination with
the pi'esent invention.

The concentrate might contain 0.01 % to 90% by weight of the products
of the invention. The dispersants may be present in a final product, blend or

. concentrate in a minor amount, i.e., up to 50% by weight or in aﬁy amount effective

to act as a dispersants, but is preferably present in oil of lubricating viscosity,



hydr ocar bon- substitut ed> phenols. Basic salts are salts that contain a
stoichionetric excess of netal present per acid function. Auxiliary-extrene
.pressure agents and corrosion- and oxi dation- inhibiting agents which ma
be included in the lubricants of the invention are exenplified by '

chl orinated aliphatic hydrocarbons such as chlorinated ol efins or wax;
organi ¢ sul fides and pol ysul fides such as benzyl disulfide,

bi s(chl orobenzyl ) di sul fide, dibutylteééasulfide, sul furized methyl ester of
ol eic acid, sulfurized al kyl phenol, “sdffuri zed di pentene, and sul furized

t erpene; phosphosul furized hydrocarbons such as the reaction product of a
phosphor us Sﬂlfidgﬁmﬁah urpentine or nethyl ol eate, phosphorus esters

i ncl udi ng prP¥8 ¢ 9Ug; Fyeldlsargnar odlaen avtematiscrapgmission fhiidein such as
di butyl phosphigh@un?! dFeitiol i ' hexyl phosphite, pentyl
phenyl phospﬁ?te, éﬁpentyﬁé%ﬁgﬁiﬁh%%§%8ﬁP§%?6€Ti-decyl phosphite, distearyl
phosphi te, dinethyl naffiehjubpieating tempysttibng - 2edt HePhedy | ofP hegPNi t €,

pol ypropyl eng ecul wei ght _500) - substituted phenyl phosphite,

di i sobut yI - s{i‘a’ieg%{%%apa{?weﬁwgﬂﬁﬁ&%ﬁFé@pgdﬁsmsemmgmammg ani des
prepared fro iHM %g;@q 1 < - an rylamde (e, g., the
reaction pro uctﬂejgifchi butyrggnaﬁﬁ%,gngar %r%ﬁé%rﬁ’ge%}! C ’:S‘I‘Fs‘b‘%?

al kyl ene- cougtiewl dilshivegetiblerdits, hthdral 1ABEHBNHARDIY, SN 8P8cid

bi s(di butyl d,Ei;t hi ocar bamate)); and _sul fur-coupl ed dithi ocarbamates (e.g.,
bi s(s- al kyl FeaHb LR y dnslipils degived from cedliscshalaneSemthetich as zinc

di octyl di t hi RecathfRis afk [ RI%E enyl dithiocarbamate;

bor on- cont ai ni'ngcaconpotl?n S | népgél #gg’%gra -%Bgst%éss'; _ ﬁ?ﬁi@'ﬁ&éﬁﬁﬁ’r’%pounds;
Goup Il methydmivashoorails,t bllofiens oxide pelyftdie, esters of carboxylic

di cycl ohexyl h&sghﬁr odi t hioate, zinc dioctyl phosphorodithioate,” barium

di (heptyl phé%} § IRH BORIF o BFteRS P POy carberilicac dalcohblsy, @sterts oat e, and

he zi I h Lfhi oi ¢ .acid duced by th i f
bhosphor us. pin RO RS PR FoiBf, . SRS Btrabsiirens conol and

n- hexyl al caiiton\Bazsedsdils/ahdniitarss thetdodte, but are not linmted to,
pol yi sobut enes, polynethacrylate acid esters, polyacrylate acid esters,
hydr ogenat ed di ene poIW@lF examples of the oils of lubricating viscosity are

described in U.S. Pateht 4,326,972 and European Patent Publication
107,282, both herein incorporated by reference for their disclosureé
relating to lubricating oils. A basic, brief description of lubricant
base oils’ appears in an article by D.V. Brock, "I:.ubricant Base

Oils," Lubricant Engineering, Vol. 43, pages 184~185, March, 1987.

This article is herein incorporated by reference for its disclosures
felating to lubricating oils. A description of oils of lubricating
viscosity occurs in U.S. Patent 4,582,618 (Col. 2, line 37 through
Col. 3, line 63, inclusive), -herein incorporated by reference for its
disclosure to oils of lubricating viscosity. |

While the invention has been explained in relation to its
preferred embodimehts, it is to be understood that wvarious
modifications thereof will become apparent to those skilled in the art

upon reading the specification.
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pol yal kyl styrenes, hydrogenated al kenyl aryl conjugated di ene copol yners,
pol yol efins and nul tifunctional viscosity inprovers. Pour point depressants

are a partlcul eful type of additive often included in the
| ubr.i bed herein. See, for exanple, page 8 of "Lubricant
Addi ti m“\im heer and R Kennedy Smth (Lesius-Hiles Corrpany

Publ i s vel ahd, Chio, 1967). Anti-foam agent-s-used-

prevent % he formation of stable foam i ncl3ude si |'i goitd8 SHEEDr dfsthiBEEN I yrrers
Exanpl es of these and additional anti- foam conpoditi onReRrlEdescri Bed in
"Foam Control Agents," by Henry T. Kerﬂﬂ{ﬂ\loyes ta—Corporatrom—1976) ,
pages 125-162. These amnd ot Re | S Qﬁ%# g tail in
U S Patent 4,582,618 ?CO| R Z)ré nstefélgslf rougﬁ %gél HF %‘g&rleg& 66 '

i ncl usi ve), orgariochlorine pomabaﬂdblpmp&ﬁsangnce for its disclosure of other
additives that may be used_in conbination with the present invention, The

concentrate night contSRoBueRIketBeRFgRRYCHOr IR camPqund & soKkRe & iging, e
invention. ThepdbRpfS SANLoniHR ﬁn%ettféf f‘é&ﬁ&aﬂ%t&k&%r Bré?&ﬁ%&embéxﬁ&ﬂxto&f
concentrate in a mnor anount, I n any anount
ef fective t ctimettoaedacel tlsepehbainescoritant o thps mf@m:lahgbmne sempoundunthmit
lubricating viscos hydraulic oils, fuel oils, gear qils or
aut omati c tr%ﬁ“gyﬁéﬂ F’i“ﬁﬂ:‘a’é’r?ﬂngnl nPFoPTPIERR b fieo OFgPRECRIgEIRe 1094
The |ubricatifghsagosi tions and methods of this invention enploy an oil of
lubricating viscosity, including natural or synthetic lubricating oils and
m xtures thereof. Natu2al ofThe processief ainimal whierein aegstistiblown thoughner al
| ubricating Qils, siol vent or acid treated mneral_ oils, .and oils derived

from coal ort sultagtpixture duripg theinegucing of the ghlerne fp@teRty hon
oil's, halo-substitutedshydraaardiQRek b c1hky WiretXtHE JA8! MBRSth g S Of

carboxyllc

the resultant mixture is nitrogen.

4, The process of any preceding claim conducted in a
vessel equipped with a recirculation pump, and a gas is injected into the
discharge line of the recirculation pump during the reduc1_:ion of the
chlorine content. '

5. A. process for reducing the chlorine content of a
polyalkenylsuccinic anhydride comprising:

contacting the polyisobutenylsuccinic anhydride with asource
of iodine or bromine for a sufficient amount of time to reduce the chlorine
content of the polyisobutenylsuccinic anhydride. '

6. The process of c¢laim 5 wherein the
polyisobutenylsuccinic anhydride comprises polyisobutenyl groups and
succinic anhydride groups, and the polyisobutenyl groups ére derived
from polyisobutene having an Mn value of from about 1300 to about 5000,
and an Mw/Mn ratio of from about 1.5 to about 4.0, and the
polyisobutenylsuccinic anhydride contains at least about 1.3 anhydride
groups for each equivalent weight of the groups derived from

polyisobutene.

This Sheet Has Been Rep

- v lll I



aci ds and pol yols, esters of polycarboxylic acids and al cohols, esters of
phosphor-us- cont ai ni ng acids, polyneri.c tetrahydrofurans, silicon-based
oils 1T .. Specific exanples of the oils of lubricating
Vi SCOSiﬂmmﬂm ] in U S Patent 4,326,972 and European Patent

Publ i cal 'Igwnﬂmh herein incorporated by reference for their

di sclosufes® réi ating to Lubri cating oilssgA basic, brief description of

| ubri cant base oils appears in an article by D.V. Brock, "Lubricant Base

G ls,"” Lubricant Engineeri Vol . 43, pages_ 184-185,_ Narch, 1987. This
article is herein i %cgﬁporg?ga Rrocess of é’f?g@ % 6F qlaim fiwhemsin the GhlPEPRNg t o

| ubri cati ng febhtheM QeI ¢ iRic & 5 Ifodel i ' sin
U S. Patent 4, 582%89(C0I®2%i ﬁeg‘%"%’??ﬁ%déﬁrecm e %{Igr%],ggégg b dgilae
herein incorspateat ed by reference for its disclosure to oils of lubricating
viscosity. Wile the iéwentéon has been explained in relation to its
preferred enbodi nents,®+it i‘s PHOFRESy B’ér’éﬁt‘g’c?t‘lnghg?e vettpERe sententc £ ans

t hereof wl Ipo@ﬁgggﬁt%gggﬁ%agfémgnfigg%es&rﬁéﬁgisrj%not he art upon reading the

speci fication. A proce r reducing the chlorine
content of an or ganocHlfx i mentaciing tise palyisimitenylsuectmdaahpgride Hdvéng

Cequl tant PR RSRES of 1307 BP0R: 20 BNANR TN 48 Tahiipd-0, GRS PsAdbed
e e, BN SoRG GO Uy gelsds 195 S lod ol o el
subst ant i al eguivilenpweighingf theligroups derivadérdm at prdyisobpatenii predifrsor
compound.  2e i ledb S e Abu A ehny Al & ;@ 988 TS bl own through

(B) a source of iodine, to form a mixture of (A) and (B);
wherein the contacting is conducted between 15°C Iand 240°C and bloining
the mixture with a gas, and provided further that the iodine to chlorine
equivalent ratio from the chlorine is the polyisobutenylsuccinic anhydride
is about 1 x 1073:1 to 10:1.

9. The process of claim 8 wherein the source of iodine is
elemental iodine. |

10. A process for reducing the chlorine content of a mixture
comprising polyisobutenylsuccinic anhydride and chlorine comprising:

' (A) contacting the mixture with a source of iodine or
bromine to form one or more different chlorine compound that are more
volatile than the polyisobutenylsuccinic anhyd;ide; and

(B) separéting at least one of the different chlorine
compounds from the mixture. ' '

- 11, The process of claim 10 wherein the mixture is contacted
in (A) with elemental: bromine. _

12.. The process of claim 10 or claim 11 wherein the
polyisobutenylsuccinic anhydride coﬁsists .of polyisobutenyl groups and
succinic groups wherein' the polyisobutenyl groups are deﬁved from
polyisobutylene having an Mn of about 1300 to 5000 and an Mw/Mn value of

from 1.5 to 4.0, and said poiyisobutenylsuccinic anhydride has an average



the resultant m xture during the reducing of the chlorine content. 3. The

process -of cI | rein the gas blown through the resultant mxture is
ni tr.ogen. 4. JM’H[IW . precedl ng clai mconducted in a vessel

equi pped W|th ’Eﬂ np, and a gas is injected into the

di scharge line of thec ion punp during the reduction of the

chl orine content. 5. A procé‘ss for redugy ng the chlorine content of a

pol yal kenyl succi ni ¢ anhydrlde conprising: contacting the

pol yi sobuten#) CCI anh ride w t{] a source of iodine or bromne for a
sufficient e %{B'mr%fﬂ]% oreach eguivalens weight of peliyisobutenyl

pol yi sobutengi—&g,tgz.l n| c anhydrl de. 6. The process of claim .5 wherein

t he polyi sobut enyl succinic anhydrlde conpri ses pol yl sobut enyl groups and
succi ni ¢ anhydride grolps, Theé phecgssl yf saliutopidy bf H1QHRS 101 o der Wrdedd OM
pol yi sobut ene, havi val u f f rom about 1300 to about 5000, and an
My Mh ratio BFF ?qed}ﬁ% %B’lﬁthf%‘g?’o tuze @s thgdnixuare s W@@btﬁt@wwtlstlm:l ni c

anhydri de codfhaicBorabalfast ein% a)nhydrl de groups for each equival ent
wei ght of the groups derived from pon| Sobut ene. -38- 7. The process

of claim5 or claim6 Wher eApxtddact Madeibye tha pﬁbéé%%oﬂ%ﬁﬁhﬁﬁf'ﬂiéém%kﬁiec
anhydride is Eﬁm)ve eous_or |iquid state. 8. A process for
reduci ng t hé PR} Pha %m%%ﬁ‘tﬁ?l’léuﬁs f sbydside < aeidi nr@eaampmmng.
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consists of_ polyisobutenyl groups and succinic groups wherein the

polyisobutenyl groups are derived from polyisobutylene having an Mn of
about 1300 to 5000 and an Mw/Mn value of from 1.5 to 4.0, and said |
polyisobutenylsuccinic anhydride at least 1.3 anhydride groups for each
equivalent weight of the groups derived from a polyisobutenyl precursor

_ with,

(B) a source of iodine, to form a mixture of (A) and (B);
wherein the contacting is conducted at a temperature between 15°C and
240°C as the mixture is blown with a gas, and the iodine to chlorine
equivalent ratio. from the chlorine in the polyisobutenylsuccinic anhydride
is about 1 X 107:1 to 10:1 whereby one or more different chlorine
compounds are formed;

| (C) separating at least some of at least one of the different
chlorine compounds from the mixture; and

(D) thereafter reacting -the polyisobutenylsuccinic
anhydride with a polyamine or polyol.

15. Aprocess for reducir_lg the chlorine content of a reaction
prodpct comprising ‘polyisobutenylsuccinic anhydride prepared from a
polyisobutylene and maleic anhydride in the pre.éence-of chlorine which :
comprises: |

(A) contacting the reaction product containing chlorine with

‘a source of iodine or bromine for a period of time sufficient to form one or



pol yi sobut enyl succi ni c ‘anhydri de at |east 1.3 anhydride groups for each
equi val ent—we'r—g—h%—ef———t—he—g;—guﬁs derived from a pol yi sobutenyl precursor of
t he polyiso I hydride with, (B) a source of iodine, to form
a mxture Oﬁmnmt“ﬂmm rein the contacting is conducted between

15[err] C and 240[ eftr ] € ahd bl owi ng the m xture with a gas, and provided
further that the iodine to chlorine equiyplent ratio fromthe chlorine is
t he pol yi sobut enyl succi nic anhydride is about 1 x 10[err]:1 to 10:1. 9.
The process of claim8 wherein the source of iodine is el enental iodine.
10. A-proceserg ofiffexgnti ablorire cenmpounds odtagnaref merei xolatde ctinan i Bieng

pol yi sobut enyl.sucei ni c_anhydr.ide.and.chl orine conprising: (A) contacting
t_he m Xt ure %‘}lygsogu283¥%ém§?1?351ih|¥gldrb‘$e’b?% I ne to formone or nore
different chlorine conpeyndségiiatig® d0NEaMOIcHd | & tdhah dif®rent chlorine

pol yi sobut enyl succi ni ¢ anhydride; and (B) separating at |east one of the
di fferent cHiaRpowndsoffioouHear reagtion produgt.ure. 11. The process of claim 10

brocess of ol & m 10 o5l ai At Prarertrhelib 153 iTEh The fRckiog apguct &'°
anhydri de capsita¢étedovitholodirs@yt(anyl groups and succinic groups wherein the
pol yi sobut enyl groups are derived from pol yi sobutyl ene havi ng an M of

about 1300 to 5000 andlZn MRh&hpvegass of fldm 155 oro clpim) 16amhesaind the

POy S0t R e AN RIS % oo s o e ot e

The process #HoudnY.508¢ 400, Gnd tRe HolyRobdteyALALAnic anhydride contains at
least about 1.3 succinic grdups for - each equivaient weight of
polyisobutenyl groups derived from polyisobutene. |

18. A process for reduci_ng the chlorine content of a second
organochlorine compound comprising:

(A) . contacting the second organochlorine compound with a
source of iodine or bromine or_mixtuie thereof to form one or more different
chlorine compounds and reduce the chlorine content of the second
organochlorine compound, wherein at least a portion of t_he source of iodine
or bromine is obtained from the effluént of a first process to _reduce the
chlorine content of a first organochlorine compound wherein the first
organochlorine compound is treated with a source of iodine or bromine, or
mixtures thereof; and .

(B) separating at least some of the at least one of the
different chlorine compounds formed in (A) from the organochlorine
compound.

19 . The process.of claim 18 wherein the effluent of the first
process is a gas comprising af least one of the different chlorine compounds
and the source of iodine or bromine.

20. Aprocess for reducing the chlorine content of areaction
product comprising polyisobutenylsuccinic_: anhydride prepared from a
polyisobutylene and maleic anhydride in the presence of chlorine which

comprises:



nitrogen i s blown through the m xture as the mxture is contacted with the
source .of iodine or bromne in (A). 14. A product nade by t

reduci ng the chlorine content of a polyi sobutenyl succinic. ar”””’li '
process conprising: (A) contacting the polyisobutenylsuccini® m"ﬂ@"
whi ch consists of polyisobutenyl groups and succinic groups whefeih A
pol yi sobut enyl groups are derived from_pzalf yi sobut yl ene having an M of
about- 1300 to 5000 and an MW Mh value of " from 1.5 to 4.0, and said

pol yi sobut enyl succi nic anhydride at |east 1.3 anhydride groups for each
equi val ent wei ght of (A& gﬁmwtﬂmﬁh%@aﬁﬁmaoéwmommﬁéﬂyﬁlq;ﬁlé%wﬁtﬂ’br

ith, (B r f j.odi tq f I _of . - wherein th
Cont act | ng ¥ BSRhGRRRloding e Broipe 2aF arertitd GE e spERFRRE 10 AbUmETE 31 C ag
~the m xtur emésfe Phigfdrent! BhRorlds  cotisburdtss | @@itNaré Omehé OvbIACIEqtharm! ey

ratio fromthe chlorine in the polyisobutenyl succinic anhydride is about 1
X 10[ er r] : Palyispbutenpisuepinie aahydrids cwherdinraddeasts pertien ebHpe spwscear e

chl or i ne coRiRis o BiTihe B SpiRaRE shomCiye SRlp iR Bhob Bibed R o

pol yi sobut efsdhidCiieN cRloiviy dbhekhtbf BnloRfint@Mldiend lcoR@bufll. whereinfthy ocess
for reducing the chlorine content of a reaction product conprising

pol yi sobut edFgangeblorire gempenndds jregigdavith rospurcedifyipding o5 bepminenddtmal ei ¢
anhydri de irHi tt{]feﬂ:ﬁ%ee%?e a?xfd chl orine which conprises: (A) contacting the
reaction pro&‘uc containfng chlorine with a source of iodine or bromne for
a period of tine suff{B)enseparatiigna®"Rast some ofOthe at least one of the

different chlorine compounds formed in (A) from the reaction product.

21. The process of claim 20 wherein the polyisobutylene is
characterized as having an Mn of from about 300 to about 10,000.

22. The process of claim 20 or claim 21 wherein the
polyisobutylene is characterized as having an Mn of from about 1300 to
about 5000 and an Mw/Mn value of from about 1.5.to about 4.0, and the
polyisobutenylsuccinic anhydride Eharacterized as containing at least about
1.3 succinic groupé per equivalent of polyisobutenyl group.

23. Alubricating oil composition comprising a major amount
of an oil of lubricating viscosity and a minor amount of the product of claim

14.




nore different chlorine conpounds that are nore volatile than the

pol yi sebut.enyl succi ni ¢ anhydride; and (B) separating at |east one of the
di fferent ‘chl ori ne conpounds fromthe:reaction product. 16. The process of
claim 15 wherein the reaction product is contacted with iodine in (A). 17.
The process of claim 15 or claim 16 wherein the polyisobutylene has an M
of about 1300 to 5000 and an Mw Mh val ue of about 1.5 to 4.0, and the

pol yi sobut enyl succi ni ¢ anhydri de contains at |east about 1.3 succinic
groups for each equival ent wei ght of polyisobutenyl groups derived from

pol yi sobutene. 18. A process for reducing the chlorine content of a second
or ganochl ori ne conpound conprising: (A contacting the second

or ganochl ori ne conpound with a source of iodine or bromne or mxture
thereof to formone or nore different chlorine conpounds and reduce the

chl orine content of the second organochl ori ne conpound, wherein at |east a
portion of the source of iodine or br onf*Ae~i s obtained fromthe effluent of
a first process to reduce the chlorine content of a first organochl orine
.compound wherein the first organochlorine conmpound is treated with a source
of iodine or bromne, or mxtures thereof; and (B). separating at |east
sone of the at |l east one of the different chlorine conpounds forned in (A)
fromthe organochl ori ne conpound. Ihstra®e process of claim 18 wherein the
effluent of the first process is agas conprising at |east one of the

di fferent chlorine conpounds and the source of iodine or bromine. 20. A

pol vt sobut enfrSaCHARNE GEiRFAC, Elaindi Rl RRHUFE SHRORENE o i crc

anhydride in the presence of chlori pgygr ch conpri ses:

The present invention describes a process for reducing
the chlorine content of various organochlorine compounds including
the step introducing a source of iodine or bromine and mixtures

thereof to the organochlorine compound.
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e 41 - (A) contacting thereaction product containing chlorine ¥yg,
.source of iodine or bromine for a period of tine sufficient to Tormone or
nore different chlorine conpounds that are nore volatile than the
pol yi sobut Wde, wherein at |east a portion of the source
of iodine or ' | +ned fromthe effluent of another process to
reduce the cf1 Mﬂtﬂ . an organochl ori ne conmpound wherein the
or ganochl ori ne " eated with a source of iodine or brom ne, or
m xtures thereof; and (Bf &eparating at |east sonme of the at |east one of
the different chlorine conpounds forned-i3@{A) fromthe reaction product.
21. The process of claim20 wherein the pol yi sobutyl ene is characterized
as having an M of from about 300 to alQlams0, 000. 22. The process of
claim?20 or claiym21 rein the | i sobutyl.ene is charagterized as, havi ng
an Mh of from about 1 Ogr?%ssa'lféﬁtl%gb%ﬁga &‘F"WW tugfo?n quaﬂ?%ﬁmﬂnel.s
to about 4cdmpauad tbmphigingt sobut enyl succinic anhydride characterized as
cont ai ni ng at "I east agout 1.3 succinic groups per equival ent of
pol yi sobut enyl dnogucingto the onganochiorinegcampoundrapsonires of iating or droming andj or
amount of an _pil. of Iubri'c ting viscosity and a m'nofr .anmu tl of the product
of cl ai m 1Aontacting the resultant mixture for a sufficient amount of time while a gas iS pass
over the mixture or blown through at least a portion of the mixture to reduce the
chlorine content of the organochlorine compound without substantially incorporating

iodine or bromine in the organochlorine compound.

_ 2. The process of claim 1 wherein 2 gas is blown through
the resultant mixture during the reducing of the.' chlorine content.
3.  The process of claim 2 wherein the gas blown through
the resultant mixture is nitrogen.
4. The process of any preceding claim conducted in a

- -

vessel equipped with a recirculation pumﬁ, and a gas is injected into the
discharge line of the recirculation pump dﬁring the reduction of the
chilorine content.

S. | A process for reducing the chlorine content of a
polyalkenylsuccinic ahhydride comprising:

_ contacting the polyisobutenylsuccinic anhydride with asource
of iodine or bromine for a sufficient amount of time to reduce the.chlorine
content of the polyisobutenylsuccinic anhydride.

6. The proceés of claim S5 wherein the
polyisobutenylsuccinic anhydride comprises polyisobutenyl groups and
succinic anhydride groups, and the polyisobutenyl groups are derived
from polyisobutene having an Mn value of from about 1300 to about 5000,
and an Mw/Mn ratioc of from ébout 1.5 to about 4.0, and the
polyisobutenylsuccinic anhydride contains at least about 1.3 anhydz-ide.
groupé for each 'equivaler;_g____ weight of the groups derived from
polyisobutene. [REPLACEMEHT SHEET




