PROCESS FOR MAKI NG GROUP || METAL CARBONATED, OVERBASED MANNI CH
CONDENSATI ON PRODUCTS OF ALKYLPHENCLS FI ELD OF THE | NVENTI ON Thi s i nvention
is directed to a novel process for naking Goup Il netal carbonated,. .
over based Manni ch condensati on products of al kyl phenols, which process
uses et hyl ene carbonate as both a source of carbon di oxide and ethyl ene
glycol. In particular, under the reaction conditions using ethylene

carbonate in th t_ LAV ' r | f N ' ndensati on

roduct s of al KoRoHRSEr o8 HAKINE eREITF Il tAT CARBONATER  ccoai t v of
the carbonated, QYYERESAIEMMANNCH CONDENSHTION SROBUYTS al kyl phenol s
remains within acceptable levels, typically under 1000 cSt at 100C. This

invention is also directed to @FpA\bK&@HFdﬁlle&m ng Goup Il netal
~carbonat ed, overbased Manni ch condensati on products of al kyl phenols, which
process uses carbon di oxi de and ethylene gl ycol . The present invention is

al so directed to a detergentElEL Fs nt additive conposition
conprising Group Il netal. carbonat ed, overbased Manni ch condensati on

products of al kyl phenols, wherein the Goup 11 netal carbonated, overbased
Manni ch c@hidensanticonispliedtast © @hoaelmrbpmﬁﬂrmaidngGrauﬁ,@maheICa rati o of at

addi i ve ERBNALATovotbasi TTANNED o gap SRl wrd-par ACURhRRNR cn 0 '

condensat @5 BeLES ﬁs@é ettAfdnd eAeBALS aé/\Bd)We kSutcewfl darBuh Wibxigeont ent
typically less than 0.3 percent as neasured by ASTM Test No. D 4951- 92

-~ The preseand iettwéend ghrcoh lalpsoticllag ander the eactionicondidiongatsdgd i on product
s &?gﬁ;h;: ?%hlle&%g% 8“% dﬁgﬁé hgé)gen%rhv%lnlﬁ% pg\%}%s:nar}afeﬁﬂgﬁﬁme and
. condensation products of alkylphenols is possible while at the same time
| viscosity of the carbonated, overbased Mannich condensation products of
alkylphenols remains within acceptable levels, typically under 1000 cSt at
100°C. This invention is also directed to a process for making Group ll metal
carbonated, overbased Mannich condensation products of alkylphenols,
which process uses carbon dioxide and ethylene glycol. The present
invention is also directed to a detergent-dispersént antioxidant additive
composition comprising Group Il metal carbonated, overbased Mannich
~condensation products of alkylphenols, wherein the Group |l metal
carbonated, overbased Mannich condensation products of alkylphenals have
a CO, to Ca ratio of at least 0.01.

The present invention is also direc_té_d to a lubricating oil additive comprising
Group 1l metal carbonated, overbased Mannich condensation products of

| alkylphenols, which is low in sulfur cc)ntent, typically less than 0.3 percent as
measured by ASTM Test No. D 4951-92.

The present invention is also directed to a ManniCh condensation product
comprising a reaction product of an alkylphenol, an aldehyde and

N-phenyl-1,4-phenylene diamine.



-1 BACKGROUND OF THE | NVENTI ON The operation of diesel and spark ignition
internal conbustion engines is typically acconpanied by the formation of
sl udge, | acquer and resinous deposits which adhere to the noving engine
parts and thereby reduce engine efficiency. In order to prevent or reduce
the formation of these deposits, a wde variety of chem cal additives have
been devel oped for incorporation into lubricating oils. These additives -
are. comonly referred to 0| t : , nts. Di spersants have
the ability to keep depoéﬁigg- ﬂgéﬁgﬁiiﬁéggﬁded in the oil so as
to retard deposit formation during engi ne operation. Detergents have the
ability t enove  pre-e os its f.romthe engine during engine
operati onQQPﬁjOP%rﬁﬁ'QUPfQXQS?iaH |38§  ignition ipterea! G YRIORRNIIARR Bot i ve

engi nespI Ay @é%ﬁa@éﬁmﬁém@& bryethérrmﬁiatmdoft o SR UnERGIRS use

silver- earings. As’a result, ubriicating oil requires
accept abl e:leandswtewthaadher@rtortbe nwwhg:engmel mattpand thareby eeduceaghtijiné on to

deposit cont.r.ol F al ka vé dln Eh gses an %fItFe r salt have been
known to f‘@?f“@et CbP'Eﬁ Pt orgquge the &, ?5?93888 '&hgi nes
W thout t Wﬁder\@ﬁ@m@&eﬁ"caﬁ&m@ﬁ@bv%é& BQ@elUﬁéd fbr inboporaRIreptand

di t hi ophosphate a I ves. Mannich bases and thelr salts are also known to
be parti cltli¢afingsaiul These adﬂﬂme@earewgnmmely refarred tagaedetesgenia gildast i cs as

acti on on gparbeie, HEdanE G e ol b YeBbRe Riidh Ft@igle, =

—oxi-dat i-ongaBpeRasd irothehs! steaosd tet@ifd deptasionmbtien aaﬁngmgmenoﬂaerbnmant S,
. fuel s and[gareases and to discoloration of plastics requently, the
i‘ncl usi on Ligteraits h@&thﬂwablhﬂyrm(fﬁﬂ@ﬁ@ Rﬁf}w‘@éﬂﬁi&ﬁ'ﬁ dQRﬂsé’fStf@“&b’iﬁ EBanedepo& ts,
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automotive engines.

A large number of railroad and tugboat diesel engines use silver-plated
bearings. As a result, the [ubricating oil requires acceptable silver wear
control and corrosion performance in addition to deposit control and alkalinity.
Mannich bases and their salts have been known to be effective to protect
silver bearing parts in such engines without the disadvantages associated
with the use of chlorinated and dithiophosphate additives.

‘Mannich bases and their salts are also known to be particularly useful in
lubricating oils, fuels, greases and plastics as antioxidants. Hydrocarbon
materials are highly susceptible to chemical action on aging, exposure to
'sunlight and in their normal use. Such oxidation:can fead to the deposit of
undesirable residues in lubricants, fuels and greases and to discoloration of

plastics.

Frequently, the inclusion of additives in lubricating oils and fuels to control
deposits, wear and oxidation cause compatibility problems. In addition, it is

uneconomical to add many additives in order to achieve all these functions.



uneconom cal to add nmany additives in order to achieve all these functions.
2 Thus, there is a great need for the devel opnent of a single

mul ti functional agent that will performall these desired functions. One
class of lubricating oil additives typically used as di spersants,
detergents, oxidation inhibitors and anti-wear additives are Mannich
condensation products of an al kyl phenol, an al dehyde and an am ne. Vari ous
Manni ch capdensati an prodycts, kn in the prior art as lubrij.cating oi
a1 ves TG ea s chireat fegd Fe sevelkemehtof Ao Tidle BRHMIRSHO R locess i n
the prioragurit tha wilPpekBem@IOHRsd YedPbdburfdbRgnat ed, overbased Manni ch

condensati on products of al kyl phenol which have a high alkalinity reserve
for neutralizing acids in engines and at the sane tinme have acceptable

vi scosity. ' |4 t b . | J : .
condensat i%?\é%ﬁo%ucgt@gsﬁr%c??qu@ﬁdp tr'ev‘??c?lctgl!CJ %?ﬁxﬁﬂge%rgé?é t ?%y% g _ a{]rtsé
superi or taxidat®rpinhivitoss and ahtisvesdr additiveiscire ddamiécts abhdengatioduct s of

al kyl phenol s ,for providing the fu i gns of detergent-di spersants,

anti - wear PJHE!PBEW@&‘H%@“B@%W saf ﬁpﬁwggﬂdt?'?/@m‘%cause of their greater
al kalinity reserve and acceptabl e viscosities. The ability of additive
conpositiqns.to neutralize acids in engines can, be . neasur by .determ ning
Che Lot al iR RBRER ool RSsdarodin fivey P e R e cAs Lctiibos: tion. ©
Hi gher TBNg 4fifnRetard rBE@ALERs. CRARGhLlY, tf'léiée is%f@arbeﬁa@&& bFAcRRS ifh the

neutralize acids generated during engine operation. However, the TBN of a

- -conposi t i giior aridfor swking Gedup Banelal carboaatad ovefbagedddannicbi | present .
- Thus, nore ncentrated c i tions w,l.l, have a.hi gher. IBN thap those

" cont ai nt ngROPESHd T RRuEETR Tub BT Mkicn POV athich ARl RV st "Nanni ch

condensat ingitrafigifly Gicidsoh ergfiked M@ APIheCRIMOSihid BAGe hscapRbbleknsumzityn t he

art. A nunber of patents have discussed c!pr ocesses for making Goup Il

nmet al sal dsisdelieved et fhe garbonate, overbased Mannich condensation products
of alkylphenols of the present invention are superior to the prior art salts of
Mannich condensation products-of alkylphenols for providing the functions of
detergent-dispersants, anti-wear and oxidation agents in one additive

because of their greater alkalinity reserve and acceptable viscosities.

" The ability of additive compositions to neutralize acids in engines can be
measured by determining the total base number (TBN) or the alkalinity
reserve of the composition. Higher TBNs reflect a greater capacity for these
compositions to neutralize acids generated during engine operation.
However, the TBN of a composition is directly relafed to the amount of diluent
oil present. Thus, more concentrated compositions will have a higher TBN

than those containing more diluent.

The preparation of Group |l metal salts of Mannich condensation products of
alkylphenol! compositions is well known in the art. A number of patents have
-discussed processes for making Group |l metal salts of the Mannich
condensation products of alkylphenols, but none have included a carbonation

step in the process.



condensati on products of al kyl phenols, but none have included a carbonation
step in the process. -3 For exanple, U S. Pat. No. 3,036,003 discloses a
process for making a netal salt of a condensation product of an al kyl ene
pol yam ne, an al dehyde and substituted phenol. U S. Pat No. 3, 340, 190

di scl oses the preparation of a mxture of the exactly neutralized cal cium
salt of N, N -bis(alkyl substituted hydroxybenzyl) al kylene diamne and a

bi s (al kenyl succi ni m de). of po |.ene pol yam ne or. of a.urea

D e Tt B YA S BOL AT ' Phaid] SFheta

N, N - bi s(paindzeedndenBhiion ﬁkﬁcﬁl\& 8h8n alityRneFdlyatihe, 3n2fiGelfZR shgcl oses the
preparation of salts obtained by reacting the condensation product. of an
al kyl hydmsobgtigteshphérolconpound, an al dehyde and an amine or alkali netal
salt thereof with a metal base. These salts provide excellent detergency

characteristics to an organic industrial fluid. U S Pat. No. 3,798, 163
t eaches a lhBt RatlNboB,340h1 30 disnlyses flzptepasdition ofex aidiiomof therextastlgl gas

Lt cabey e CaR S SRS st B B BB o L "
condensat i ieOsiics b (a'%r@iﬁ@ﬁgmgidgéggv@amylem polgaieor sflurea

substituted phenol. U S Pat. di'scl oses an i nproved
ant i - f oul icagdanghtianderivetive oé pplyalkylegermalyaiae. t ransfer fluids conprising a

conbi nat i of . - | : al cium sul fonate and a phenolic
ant i oxi dant, K nophenate. U. S. Pat. No. 4,025, 316
NGt R R Eleng
—--di-scloses the preparation of polyneric alkyl-hydroxy benzyl N-substituted
-am nes hayj g, a, hi fori r i Lye he
. Gondensat o PauN 057528 oRetseRtnn BroRcafidy PPREOreliEBhy ar oxy
-aromat i ¢, rédttingdRBY@adanshtRim @atoet of an alkyl hydroxy aromatic compound, an
| aldehyde and an amine or alkali metal salt thereof with a metal base. These

salts provide excellent detergency characteristics to an organic industrial fluid.

U.S. Pat. No. 3,798,163 teaches a method for inhibiting exhaust vaive

recession in natural gas fueled internal combustion engines with the use of
| composition comprising a lubricating oil, a metal sulfonate and at least one

metal salt of a condensation product of an alkylene polyamine, an aldehyde

and a substituted phenol.

BAEN : U.S. Pat. No. 3,958,624 discloses an improved anti-fouling additive for use in
' organic heat transfer fluids comprising a combination of a barium overbased

calcium sulfonate and a phenolic antioxidant, an alkaline earth aminophenate.

U.S. Pat. No. 4,025,316 discloses the preparation of polymeric alkyl-hydroxy
‘benzyl N-substituted amines having a high degree of ring formation derived
from the condensation reaction of Cg-Cyo aliphatic alkyl substituted hydroxy

aromatic, an aldehyde and an amine.

U.S. Pat. No. 4,088,586 discloses the preparation of salts of Mannich bases

from tetrapropenylphenol, formaldehyde and diethylenetriamine when the

4.



U S. Pat. No. 4,088,586 discloses the preparation of salts of Mannich bases
fromtetrapropenyl phenol, fornal dehyde and di ethyl enetriam ne when the -4
nolar ratio of the reactant is 1 nole tertapropenyl phenol to 0.5 to 0.85
nol e formal dehyde to at |east 0.3 nole of diethylenetriamne having
outstanding viscosity and alkalinity value properties. U S. Pat. No.

4,140, 492 di scl oses the preparation of borated derivatives of oil-soluble

Manni ch base u nW|th coaddjtiy, bonsfor flow
ot over - TEvanfalaldl et SecBis TP @huobanibhihdito bk ¥ D3 el

di scl oses {dimatddi@eabi ot OW%Ié?Bf MREFlercMRARId hHNA %'&@btéﬁ@lhﬁ net al
salts from phenoli'c nmi xtures consisting of phenol al ky ated wit

propyl ene vieeesibveandakralmbnaluapgreities] with a straight-chain

al pha-olefin. US. Pat. No. 4,231,759 discloses a |iquid hydrocarbon
conbustion fuel containing an additive conposition conprising the Mannich
condensat i UrS. Patolige #, 160,40 hdighloges drupmwparatiayhet koreigd detieativeatadd

hydr oxyar C n.t | ecul ar wei ght of
from aboutgg%é'%b ﬁ%@ﬁ@ﬁ%@ggégﬂ lfJS‘C‘]SiP' ?93?‘5}4%&5 %@5‘%%&@ \%Dscl oses novel

| ubri cati ngydroba®emBdst idwe imgRVerd fir ngiddierdistigds aidilgl i ¢ additive
containing a netal selected fromGoups I, b and WVIII chelated with the

reaction product of formal dehyde, an amino acid and a phenol. U S. Pat.

Nos. 4, 734U%139at4N6§41 ‘?59?53@816134:1&%91tl4§%réba$§ﬂ1&$6f RianwiiH §add ng oi |

conposi tion for railway di esel ﬁl nes whi ch contains calciumsalt of
~Manni-ch - rexopesitions aammelramtaj seits omplenolicasixtares aansistiog aiabenok
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~ 160. alpha-olefin.

U.S. Pat. No. 4,231,759 discloses a liquid hydrocarbon combustion fuel-
containing an additive composition comprising the Mannich condensation
product of a high molecular weight alkyl-substituted hydroxyaromatic
compound wherein the alkyl group has a molecular weight of from about 600
to about 3,000.

U.S. Pat. No. 4,655,949 discloses novel fubricating oil compasition comprising
an organomettalic additive containing a metal selected from Groups |, ib and
VHI chelated with the reaction product of formaldehyde, an amino acid and a

phenol.

U.S. Pat. Nos. 4,734,211; 4,764,296 and 4,820,432 disclose a lubricating oil
composition for railway diesel engines which contains calcium salt of Mannich
- reaction product among other additives. The Mannich base is prepared using
“an alkyl substituted hydroxy aromatic compound, specifically para-alkyl
phenol. The TBN of the product was approximately 160.

Typically, Mannich bases are prepared by reacting an alkylphenol with an

aldehyde and an amine wherein the amine is a primary or secondary aliphatic

5-



Typi cal Iy, Mannich bases are prepared by reacting an al kyl phenol with an

al dehyde and an am ne wherein the amne is a primary or secondary aliphatic
5 or aromatic am ne or polyam ne, and the al dehyde is an aliphatic or
aromatic al dehyde. The al kyl -group of the phenol can be straight-chain or
branched- chain. Optionally, a pronoter may be used during the condensation

reacti on. ' -for i na .the, net al | t,.of the nni ch
bases 19 (ohaomna! arie O QSEaMAS et PO ot RN ARGt raT it
- hydr oper oxi deehydpt Thaally greapof trepigbyal@anitse sgdirRitichainhér hieaehban

m xture to &ﬁ]%bmt(f the salt fo rratio%é SUVVARY OF THE | NVENTI ON Di scl osed
herein is a elFRiionalea PEMGlarimay eesissdiduning the condensatien reagtinsy based

Manni ch condensati on products of al kyl phenols, which process uses ethyl ene
car bonat e ap bot.n a_.source Pf car.bon di oxi de and et hylene glycol. In

particul ar, ' IRBEPT 8% PrOCERS 105 MaliRa the Bntal salief theddRoaish hasegiisne

car bonat e, tygial [ i i k0, ' nols is

possi bl e mh?Fe a?e?#29aggﬁ%ﬂsﬁégﬁgﬁgq%ﬁgggggg%HggQ#&B“@Q%%@%a ed, overbased
Manni ch corfdetierallyoathyjersiglycel isfaddeiddyl thbeeattion ABURS t\pidihotetbeapitabl e

| evel s, tyqbﬁﬁéh% under 1000 cSt at 100C. Al so disclosed herein is a
process for nma |'b Goup Il metal carbonated, overbased Mannich
condensati on products of al kyl phenols, which process uses carbon dioxide
and et hyl ene glycol. Al so disgl %é I n.1.s . a _detergent-di spersant
anti oxi dant additive conpos g metal carbonated,

over based-Manni ch condensati on products of al kyl phenols, wherein the G oup

Il netal cBisolmsad dekreipvizr basesieVanoisds ﬁﬁnﬁ*ﬁﬁﬁ?t %E-Péhﬂ)rlpﬂ’ré? IScat opated

al kyl phenol s ratio of at |eas .01. Disclosed herelnis a

Fave @1 C2.to Ca !
| ubricati nQ'sd ‘I’Se&b APNIER casdsrsaiion pradsats of alkgphenolsanbishatredesousedased
Manni ch costigiefatdamtsbriziid 3B ein of sébrl%l&tl?a?t%f diodHe And Sthylene glycol. In

particular, under the reaction conditions using disclosed ethylene carbonate,
overbasing, as defined herein, of Mannich alkylphenols is possible while at the
same time the viscosity of the carbonated, overbased Mannich condensation
products of -alkylphenols remains within acceptable levels, typically under
1000 cSt at 100°C. Also disclosed herein is a process for making Group Il metal
carbonated, overbased Mannich condensation products of alkylphenols, which
process uses carbon dioxide and ethylene glycol. Also disclosed herein is a
detergent-dispersant antioxidant additive composition comprising Group Il metal
carbonated; overbased Mannich condensation products of alkylphenols, wherein
the Group |l metal carbonated, overbased Mannich condensation products of
- alkylphenols have a CO, to Ca ratio of at least 0.01.

Disclosed herein is a lubricating oil additive comprising Group |l metal
carbonated; overbased Mannich condensation products of aikylphenols, which is
low in sulfur content, typically less than 0.3 percent as measured by AST.M Test
No. D 4951-92. It is believed that the sulfur content in the Group Il metal

carbonated, overbased Mannich condensation products



low in sulfur content, typically less than 0.3 percent as neasured by ASTM
Test No. D 4951-92. It is believed that the sulfur content in the Goup ||
nmetal carbonated, overbased Manni ch condensation products 6 of disclosed
al kyl phenol s is contributed by the diluent used in the preparation of the
Goup Il netal carbonated, overbased Mannich condensati on products of
al kyl phenols. In a first aspect, there is provided a process for preparing
Goup |1 meefflisclosed aisipbenolovis duameisutblibyi 8 dHOBRIGASRE naRe HIHOSLISES o
al kyl phenol g, &0 !Isrg'u?talform n reaction m xture by corrgi nrng a R&hni ch
condensat i on produc a%r%‘l’@?g’hgﬁ%rl agpe rMannich coadepsatipropmduets af ns a
suf fici ent alkylpeenad$. carbon atons to render oil-soluble the resulting
Goup Il netal carbonated, overbased Manni ch condensation product of
al kyi phenoI!, a Goup 11 netal oxide, hydroxide or Cl-C6 al koxide, in the
presence ofinaa firstragmsct artlerepd indoal séead : al kyl ene
i of S RTERR B WiBbdting, Bioe 3 rdete]

car bonat e select?d from ethylene carbonate o

subst i t ut eFARNAR e Quer eMansighd eondeneatiot apbaate bV agigHenols
fol |l ow ng sbhigeisese: RL O O R O wherein. R and R2 are independently
hydrogen or al kyl containing one to three carbon atons; and wherein the
conbining is carried out for a tine and at a tenperature sufficient to

formin si f@frﬁiagtﬂ)reaﬁtionirﬁgtmcbmmb% glMﬁﬁhiggrc@hdg?é%%%igg e g)iéval ent,

to forma gro conpri sing. a p Il neta ona
Manni ch co%@ e‘%gﬂbhgﬁmﬁ’y hrrgi theralkylgrophermitains a sufficient number of carbon
o atoms to render oil-soluble the resuiting Group i metal'carbonated

- -overbased Mannich condensation product of alkylphenol, a Group 1l metal
oxide, hydroxide or C;-Cg alkoxide, in the presence of a promoter and
optipnally a second promoter, and an alkylene carbonate selected from
ethylene carbonate or a monao-alkyl or di-alky! substituted ethylene carbonate,

- said alkylene carbonate having the following structure:

R .
! 0o
>:o
Ry 0

wherein.R; and R, are independently hydrogen or alkyl containing one to
.three ca_rbon atoms; and wherein the combining is carried out for a time and
at a temperature sufficient to form in situ carbon dioxide and alkylene glycof,
or a reacting equivalent, to form a product comprising a Group Il metal
carbonated, overbased Mannich condensation product of alkylphenol.

ln. the alkylene carbonate structure above, preferably one of Ry and Rz is
hydrogen and the other is hydrogen or methyl. In other words, the alkylene
carbonate is preferably ethylene carbonate or propylene carbonate. More

_. preferably, Ry and R, are both hydrogen; that is, the alkylene carbonate is
ethylene carbonate, '



In the al kyl ene carbonate structure. above, preferably one of R, and R2 is
hydr ogen and the other is hydrogen or nethyl. In other words, the al kyl ene
carbonate is preferably ethylene carbonate or propyl ene carbonate. Mre
preferably, R, and R2 are both hydrogen; that is, the al kyl ene carbonate is
et hyl ene cairb@ngé@m cond aspect there is provided a process for
preparing Go dhgs‘ll)ébtgtgra FFaPBCH" W ertRroeesonpepanag dsasat | (90

4
products of © %P%ﬁ%m%’bm¢Mar¢ﬁﬁmEbﬁﬁé Jt%rm ng, a react| on meturg y
conbi ni ng acdfprégh condensation product oiogLP ISRk Rlityiphieants whidre
al kyl group cont alns a sufficient nunber of carbon atons to render
oi | - sol ubl efarming aseatticiomiRtqd Qﬁ) lt al rbonat ed, overbased Mannich
condensat i og % ts of al kyl phe nglg@ rt[qh ﬂmcwnsaﬂmi pfoduy gf oxi de or
Cl- C6 al koxi 0 Wﬁﬁf@"#l@nhﬂ@r&up%ﬁté}n éﬁ%ﬁl K Iene 9' ycol and

carbon di oxtateof o ining is carr| B tinme and at
a tenperature suffici gﬁféréhérpﬁlﬁ&,ﬁg;? Cﬂﬂultu@@rmm lmme@c@r% (#1 met al

car bonat ed, owbabasmh ensation product of an ‘enol . -7a
I n anot her (sn“g 31 t he %nm%@%&‘fﬁ&'@ﬁ@a@whﬁmmeﬁ% h‘ﬁ{%@lﬂenol used
in the discPose V;ﬁ% €§§fé?3 ~Geatkoxidhe brabQV s o be re£l ace a Goup Il

metal salt.al lénu; ggl'i there is prov Ef)é‘a‘)t&r @69%@2{‘01} maki ng
Goup || m%tg _ cgr bonate 8{}@# Bddeandmherein tbemﬂﬁﬂﬁ:ﬁﬁ %‘c l&n&s of
aF

al kyl phenol'8f &; ‘H‘W%Htammp@amr@ lkyl ene gl yco n di oxi de
repl ace theg;,@[,{gyll @% bona e. S?g;cg ab‘l(31 '¥rf Adr @mmrisyigeme glycol is
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m xture oveékylphenob . perlod of
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about 15 mnutes to about 120 m nutes. Preferably, the al kyl ene carbonate
Is added to the reaction mxture over a tinme period of about 30 mnutes to
about 90 minutes, and nore preferably the al kyl ene carbonate is added to
the reaction mxture over a tinme period of about 40 m nutes to about 60

m nutes. The pronoter used in the disclosed process is typically a C2-d o
al kyl ene lglgrether eribediptepitother Maphich ahbgnsttiefl produbeotiaikglbhsesl Wedcess may
typically, in(:l&il?d? \gater, a -C5 npono- or di-alcohol or a C2-Cl o al kyl ene
gl ycol orMd"Gidgdsed piREpED as seasridieshrbova Rayphe ReRlased pithan SrPyPllsed i s a
C2-C o alikyisess 0l ycol, and nore preferably the pronoter optionally used
Is water. Optionally, the disclosed process further conprises the step of
recovering the product by filtering the reaction mxture to renove
sedinment. In a third aspect, there is provided a process for preparing
Goup |1 .ae@al car bonat ed, overbased Mannich condensation products of

al kyl phen rthes Rbedimenh dharee is providedp procass gommaking Coouprilkmeta by
conbi ni ng | ' . Of rej he al kyl
G oup cont o NRARE by BACERtan o cBRAEhElioR prdbts BE AMSlo Ry whieh

oi | - sol ublPeogdse ae€eiChi nRjkydenapglycol avd atarban bdiorided replaes ths edikiansi ch

condensat i r.od fakkyl nQ a Goup. Il 6 nmetal oxide, hydroxide or

-6 al kggfbgg'?f)ea%'lﬁ}c%%kyekhgaﬁg'%gb?ﬂkéﬂ'ﬁa?|%'/V°£P§e%t8}ﬁ'&”ﬁ er: and (b)
contacting said reaction mxture with an al kyl ene carbonate selected from

~ethylene carbonate or a nono-al kyl or di-alkyl substituted ethylene

woear bonat “he §]§§Ignéacal #b%lllzsg rena)9 égggg ttoethct:] ?‘e\a/nclztirz)% nEiQt?lre Jv(f):ll'i!" gynme ggﬁ(;sc{[ orfuct ure: RO

-about 15 minutes to about 120 minutes. Preferably, the alkylene carbonate is

added to the reaction mixture over a time period of about 30 minutes to about

90 minutes, and more preferably the alkylene carbonate is added to the

reaction mixture over a fime petiod of about 40 minutes to about 60 minutes.

- The promoter used in the disclosed process is typically a C2-Cyo alkylene glycol.

The promoter optionally used in the disclosed process may typically include
water, a C1-Cs mono- or di-alcohol or a Cp-Cq alkylene glycol or a mixture
thereof. Preferably, the promoter optionally used is a Co-Cqo alkylene glycol, and
more preferably the promoter optionally used is water.

Optionally, the disclosed process further comprises the step of recovering the
product by filtering the reaction mixture to remove sediment,

In a third aspect, there is provided a process for preparing Group || metal

- carbonated, overbased Mannich condensation products of alkylphenols
comprises the steps of:

(a) forming a reaction mixture by combining a Mannich condensation
product of alkylpheno! wherein the alkyt group contains a sufficient

8-



>=0 O RZ wherein R1 and R2 are independently hydrogen or al kyl containing
one to three carbon atons; and wherein the contacting is carried out for a
time and at a tenperature sufficient to formin situ carbon dioxide and

al kyl ene glycol, or a reacting equivalent, to forma product conprising a
Goup Il netal carbonated, overbased Mannich condensation product of

al kyi phenol . | n t henaki¥l 8nea nbﬁ@@ﬁ ctuke % prefera one of
R, and R2 is hydrogen and thI(eEﬁ{)t er ﬂos%lrgl‘r%éélnsomqﬁg?%ﬁ?wﬁ'ﬁgg%rﬁgp “vvords,
the al kyl ene car boR@t@l qasbenasedr avesbasebyliansich @obdaatatien pRsduRtbene
carbonate. Mirre pr . and R2 are both hydrogen; that is, the

al kyl ene carbonat e ’ljﬁs(ﬁbgghél 8%{0%"'585%% exiden Byqipidecar Gorfealkaxidena
product of al kyl phemmlmateednd@p&ibﬁaﬂ&%eéégg,h%qrﬁ%qgl. gppt of the disclosed

process as descri bed above nay be repl ac a Goup Il netal salt. -9
A further enbodi ment of the alternate enbodinent is directed to a process

for making G o) |donmaétiHg ﬁﬂ%ﬁéﬁ@ﬁmi%&%@gﬂb%%%?&e@gﬂg%a“0”

products of al kyl phenols, 1 n which process a col and
carbon di oxi de repl ¥dectedrom eihdese cartomate@rianmeheralkfl)or diratikydr abl y, the

C2-Cto al kyl ene gl o l,ycol.. Th | kyl ene carbonate may be
added to the reacti%@sm@?ﬁkgw(@ggcgr%%epﬁ' @‘an%ﬁﬁmonﬁeﬁiaﬁlmeto
about 120 mi nut es. fellafiagaliuturehe al kyl ene carbonate is added to the

reaction m xture over a time period of about 30 minutes to about 90
m nutes, and nore preferably the al kyl ene carbonate is added to the

Ry o
>:O
Ry ©
wherein Ry and R, are independently hydrogen or alkyl containing
c?ne to three carbon atoms; and wherein the contacting is carried
out for a time and at a temperature sufficient to form in situ carbon
dioxide and alkylene glycol, or a reacting equivaient, to form a

product comprising a Group H metal carbonated, overbased
| Mannich condensation product of alkylphenol.

| In the alkylene carbonate structure above, preferably one of Ry and Ry is
hydrogen and the other is hydrogen or methyl. In other words, the alkylene
carbonate is preferably ethylene carbonate or propylene carbonate. More

_ preferably, Ry and R, are both hydrogen; that is, the alkylene carbonate is
ethylene carbonate.

The Mannich condensation product of alkylpheno! used in the alternate

- embodiment of the disclosed process as described above may be replaced with
a Group ll metal salt.



reaction m xture over a time period of about 40 m nutes to about 60

m nutes. The pronoter used in step (a) of the above disclosed process is a
C2-Clo al kylene glycol. The pronoter optionally used in step (a) of the
process is typically water, a Cl-C5 nono- or di-alcohol or a C2-Co

al kyl ene glycol or a mxture thereof. Preferably, the pronoter optionally

used is a - | I nd nore preferably the pronoter

optional | yCﬁs%ﬁ%%%@&%ﬁf@ﬁa?@?ﬁ"@%@"&%@%t tfditasied tond padooesk for
further confragesg Groapdl eptalicarb@esedr | I Lltering the
reaction m l%u e.to_r nP e sggi‘:rrent_. Rgggﬂﬁgr%dgﬂng‘g'ﬁ%rec%dé?%P@ I's provided
a process fé O%Céﬁafﬁﬁwé%e&. i1 Wit processizoGatGad allgiardgiyes! Anni ch
condensat i ofamioPOd C rises the steps of. (a) formng
a first reaction méi(?&?%p f% ?h%ﬁg&ﬁééegﬁ?%?r@?ﬂhé% (b)mﬁg‘?f@rabfb/hﬁl%l Kyl

group cont &a$a ayféne giycol iswth@enefgigagibon atons to render
oil -soluble the resulting Goup |l netal carbonated, overbased Mannich

condensati'o? groduct of al kyl phenol, an al dehyde and an am ne and a
- pronoter op h ﬂ&rlﬁqpqagpuﬁtemaﬁbime@mh@ga&w At (gvicr Shml act i an m xture
“with a secgf)%é&e‘g{tnl OL& m xture comprising anéroup T % HBE B0 de,
" hydr oxi de B f@PoUnt 20 miputasy dPreferablyn tiss hikgkhe carBbAER @I and
optional | y adideeictontle rBASHEH 61 . third reaction mxture; and (c)
contacting said thir dg‘?eactﬁ{gﬁ&% é?%%?%%ﬁf Redod 9??6?'@&0 pHhyesdpabastl ect ed
- from et hyl 8Reniurtesmncmare preferabiplthy laligierst Cg,lbLﬁlyllgte §L5%ﬁfejdtl‘6ttf|§ et hyl ene

r

. carbonate, .sai | ene carponate’ having the follow ng structure: R,
| . re?fdt%n%l&fure over a Eme period of agout 40 minutes to about 60 minutes,

The promoter used in step {(a) of the above disclosed process is a Co-Cqg
alkylene giycol.

" The promoter optionally used in step (a) of the process is typically water, a
C1-Cs mono- or di-alcohol or a C2-Co alkylene glycol or a mixture thereof.
Preferably, the promoter optionally used is a C,-Cyo alkylene glycol, énd more
preferably the promoter optionally used is water.

Optionally, the process of this embodiment further comprisés the step of

recovering the product by filtering the reaction mixture to remove sediment.

- Another embodiment, there is provided a process for preparing Group I metal
carbonated, overbased Mannich condensation products of

i alk
comprises the steps of: yiphenols

. (@) forming a first reaction mixture by combining an alkylphenot
wherein the alkyl group contains a sufficient number of 6a'rbon
-atoms to render oil-soluble the resulting Group Il metal carbonated, |
overbased Mannich condensation product of alkylphenol, an

aldehyde and an amine and a promoter optionally used:

-10-



2 wherein RR and R2 are independently hydrogen or al kyl containing one to
three carbon atons; and wherein said-contacting is carried out for a tine
and at a tenperature sufficient to formin situ carbon dioxide and

al kyl ene glycol, or a reacting equivalent, to forma product conprising a
Goup Il netal carbonated, overbased Mannich condensati on product of

al kyl phenol . kB achatycti | ' for. preparing
Goup Il net aIK )car bﬁmﬁ?g%ﬁﬁgﬁtﬁtB%%gm?mﬁg'rceﬁmé@%g%ef]%"g{“?%??scgf’!}?{%@é’eof

al kyl phenol s -whi cEOMpiENd & éyoupd! ety oxide, hytea)xifleoriMgCa alliaxdde;rgact i on

m xture by conbi nj | kyl phenol wherein the al kyl roup contains a
suf fi ci ent number Hoé?T %@8&*&?‘0@%& ?B%E?teéial”gs‘?ﬁ%%'?’t%ﬁ byl ting

Goup Il netal caphometeedo fores hiisefed@ion mhueerdapsati on products  of
al kyl phenol with an al dehyde and an anmine, in the presence of an inert

hydr ocarbon diluent; (b) contacting said first reaction mxture with a

second react @) notitucing saEthisd ReactrHrd hiRPAIE- K earByarxi de or
Cl -C6 al koxide, and a pronoter to forma third reaction mxture; and -11
(c) contacting safdestrfl ftpm eflaers carbanate oniatrhono-atkyydrafialiodr bonat e

selected from et r monos; al,kyl or di-alkyl substituted
et hyl ene car b'onat%%ﬂsgls?g?g%gm%%%gggﬁ%ﬁﬂ%ah&%@%@%? %aww?'e
structure: O RxdolowingRife2twkerein R, and R2 are independently hydrogen or
al kyl containing one to three carbon atons; and wherein said contacting is

caned out for atime and at a tenperature sufficient to formin
Ri . o
f‘ 0
) Ry ©
wherein Rq and R; are independently hydrogen or alkyl containing
one to three carbon atoms; and wherein said contacting is carried
out for a time and at a temperature sufficient to form in situ carbon
-dioxide and alkylene glycol, or a reacting equivalent, to form a

product comprising a Group Il metal carbonated, overbased
Mannich condensation product of atkylphenol.

! .
| In a fourth aspect, there is provided a process for preparing Group II metal

i . carbonated, overbased Mannich condensation products of alkylphenols which

A comprises the steps of :

(a)  forming a first reaction mixture by combining an alkylphenol wherein the alkyl
group contains a sufficient number of carbon atoms to render oil-soluble the
resulting Group II metal carbonated, overbased Mannich condensation products
of alkylphenol with an aldehyde and an amine, in the presence of an inert

hydrocarbon diluent;

(b)  contacting said first reaction mixture with a second reaction mixture comprising
a Group Il metal oxide, hydroxide or Ci-Cs alkoxide, and a promoter to form a
third reaction mixture; and

~11-



situ carbon di oxi de and al kyl ene glycol, or a reacting equivalent, to form
a product conprising a Goup Il netal carbonated, overbased Mannich
condensati on product of an al kyl phenol. In the al kyl ene carbonate
structure above, preferably one of Rt and R2 is hydrogen and the other is
hydrogen or nethyl. In other words, the al kylene carbonate is preferably
et hyl ene car bonfche or propyl ene carbonate. Mre preferably, R and R2 are
both hydrogen; tHat Pyactipg said thisdl remeion atineraken h§alk$E£B’éa%%at8%éch?ndafye' In
step (a) of the abowsyRMefbdERlsr L NE,L eigg‘era_ure of reaction mxXtur¥ my
be in the range of about 35C to aboute Ar0Cr dafkyt swhstitueedistiglame nbrbbmate,
directed to a proce§”éd?I&‘leff?é’&ihqgatﬂlmthd:fdmetvaigsugé}ﬁllgpnat ed, overbased
Manni ch condensati on products of al kyl phenols, in -1la which process a
C2-C o al kyl ene glycol and carbon_di oxi de repl ace the al kyl ene carbonate
in step (c). Preferably, the c2- Fonal k lene glycol is ethylene glycol.

The al kyl ene carbonate nay be added tJo  th& reaction m xture over a tine
period of about 15 m nutes to about 120 m>:.tes; Preferably, the al kyl ene
carbonate is added to the reaction mxtuye over a tinme period of about 30
mnutes to about 90 minutes, angtore eferably the al kyl ene carbonate is
added to the reaction m xture over a tine period of about 40 mnutes to
about 60 m&gut es. The pronoter used in step (b) of the process of the
above enbo#hereintR,ahl W, erendthyieh iment. i.s a The pronmoter optionally
used in Stﬁﬁ] ]pe)rehgg. he ab_cg\%_e er%%olgihﬁ%% 5 Aliof Gpmtaining pne {ohee carhorGitel@§ mono-

or-di - al cohol ~-of a5y K prigiad oyl fgrootime andbat i e b fure SHBEER o £o in
Pr ef er abl ysitut babgr dfoRider andS alRyltrs g,’]ygolalollﬁyall enetiggl ycol ,. and nore Igr eferably

the pronotg) pi:i§inw%t &r. reac equivalent, to form a product
g oup II metal carbonated, overbased Mannich condensation product of an
alkylphenol.

Inthe alkylene carbonate structure above, preferably one of Ry and R, is
hydragen and the other is hydrogen or methyl. In other words, the alkylene
- carbonate is preferably ethylene carbonate or propylene carbonate. More

preferably, Ry and R, are both hydrogen; that is, the alkylene carbonate is
ethylene carbonate.

.in step (a) of the above embodiment, the temperature of reaction mixture may be
in the range of about 35°C to about 170°C.

- A further embodiment is directed to a process for making Group Il metal
- carbonated, overbased Mannich condensation products of alkylphenols, in

~11a-



-In step (a), the am ne may be an aliphatic am ne, an aromatic am ne, a

pol yfuncti onal am ne, such as ethanol am ne, or m xtures thereof,

containing at |east one am no group characterized by the presence of at

| east one active hydrogen or nethyl ene group, and wherein the am ne

contains only primary am no groups, only secondary am no groups, or both

. primary and ssddgem ~no. grqups. The aliphatic am ne may be an al kyl ene

dianine, a dial ky?gdrﬁéﬁg%{%z‘%ﬂbﬁww eyeopahy aaitish Qloxie i SS, jher eof . The
(?g)u?ﬁ%-r}q ng

. aromatic am ﬁB‘YI%V) twbanate inglten ic,amine or a
 aromatic ami éﬁ' aé'% @t e(ﬁ (a), t?Per(a?gz'ﬁe{f%%%ﬁ%&h%&a%mlkﬂbaéigly@@qghyde,
. aromatic al de xy'e, ye eterocyclic al dehyde or m xtures thereof.

| Preferably, the aliphatic aldehyde -12 is fornmal dehyde or

¢ par af or mal de’mgﬁkyl&%%a%éorratic al dehyde is benzal dehyde, and the

' heterocyclic al dehyde™t “ﬁfwvmemddedrdaeh@ﬂeé@;@n;,@,gthos of the al kyl phenol, the
al dehyde andibtcu 16%?&9@%@%@%(@0 are from apout “Yf teeepepigd ghout 1: 3: 1.

| The al kyl grogjp of the al Kyl'phendl” Wijutse. Srefsrgbly; ghahm @n%% bcheﬁ_;i-.chal n

Cand will tyﬁlid 8ﬂ|f9ﬂ&%fﬂ@fmnahika@%ve}0& ﬁ%rebon,a ons, prerera %nPPH Bbout

12 carbon aggqﬁinhfbsal&?.ﬁt 50 carbon atons. Prefr abioutItemininds tardbeut of

the al kyl phenol cont &i nd"Pioreierabiy te alﬁy@hgl&arbe"qgterri?lj,%cpe fgﬁtﬂt

pr edom nantfegolonanigture oRaj 3 | .aroyps contalning f €15 to
about 35 carbon atons and fro@%égﬂgdfgq%@uéﬂ@wimtémtﬁabﬁﬁf@@gﬁinut
branched-chai n al kyl groups containing fromabout 9 to about 1 carton

~—atons. Prelke gdhbmotd roup of the al kyl phenol contains from about
40 to about, 70 nol erggﬁé?eﬁgtﬁge@)ﬁrﬂf RtPrpcess of dhe abbaé n epladimBROIPS

cont ai ni ng“fenflslene glyed.o about 35 carbon atoms and from about 60 to
about 30 nol e percent. branched-chain al kyl groups containing fromabout 9
to

The promot i in ster
p er optionally used in step (b) of the above embodiment is typically

water, a Ci-Cs mono- i
5 Mono- or di-alcohol or 3 C2-Cyo alkylene glycol or a mixture

thereof. Preferably, the promoter is a C,-

Cio alkyl
 preferably the promoter is wator 0 ylene glycol, and more

The aliphatic ami l
aliphatic amine may be an alkylene diamine, a dialkylamine.

polyalkylene polyamine or mixtures thereof

The aromati i
. . . Hnaltc amine
single-ring aromatic amine or a double , may be a

-fing aromatic amine.

In step (a), t | L ‘
heter:; (c:‘ h;a aldehyde may be an aliphatic aldehyde, aromatic aldehyde a
yclic aldehyde or mixtures thereof. Preferably, the atliphatic aldehy;j
' e

-12.



about 18 carbon atons. In a preferred enbodi ment, the al kyl group of the
al kyl phenol is attached predom nantly at the para position of the phenol
ring. Preferably, the al kyl phenol containing the para attachnment of the
al kyl group is fromabout 70 to about 95 weight percent of the total

al kyl phenol . Mre preferably, the al kyl phenol containing the para
attachnment of the alkyl group is fromabout 80 to about 95 wei ght percent

of the tof _ I i droxi de or Cl-C6
al koxi de il?osrgiae&%e%k%ﬁw oprﬁ%ﬁgm%dr%gﬁglacgﬁé@haﬁ% %&er&@ec[sum barium and
magnesi umbexzaieehhgerand the iesterdcicliSakickpdé defuafagalm xtures ther eof .

Preferably, the Goup 11 netal oxide, hydroxide or G -C6 al koxide is
cal cium hydroxide. -13 Optionally, the process of this enbodi ment further

conpr i ses Theanslaepatids off thecig/ipighd derildshitle a1 frd Amind it $tBg (apact i on
m xture to r?rrmve sedinent. The discl osed carbonati on processes are

parti cul aff§rageabeutiGi-8st kpabewgl:8loup 11 netal carbonated, overbased
Manni ch condensati on products of al kyl phenols possessing a CO2 to Ca ratio
of at |east about 0.01, and preferably in the range of about 0.1 to about
0.6, and rhealid sreumsl (e alkylpbencligay be s&taight—o@ag] ooberwhed-chain  The

di scl osed ' gqx cakrl out, in bat ch. or onti nuous process.
It is bel ?@@%fﬁﬁ’z‘%” manm@ﬁgr%éésgqPncaﬁ!r-’%%§ﬁ?’gs’vﬁr?ferﬂg€'ﬁ?mﬁqoé’?effect on

t he di scl ¢8edrbaraafopnatd SoRSUCE&TBon latorpsfi fth aspect, there is provided a
product made by the process as defined above wherein the CO2 to Ca ratio

~of-the product is in the range of about 0.01 to about 0.6. In a sixth
aspect , t Pasferably, ih@wllgegraufGiRE aakpiii RbRRIMs ABH] Q%ﬂazﬁ tcPslslie ve
conpri si n? a Goup Il netal carbonat’ed, overbased Mannich condensation
00 mole percent predominantly straight-chain alkyl groups containing from

about 15 to about 35 carbon atoms and from about 75 to about 0 mole

percent branched-chain alkyl groups containing from about 9 fo about

18 carbon atoms. Preferably, the alkyl group of the alkylphenol contains from

about 40 to about 70 mole percent predominantly straight-chain alky! groups

- containing from about 15 to about 35 carbon atoms and from about 60 to
about 30 mole percent branched-chain alkyl groups containing from about 9 to

about 18 carbon atoms.

In a preferred embodiment, the alkyl group of the alkylphe'nol is attached
predominantly at the para position of the phenol ring. Preferably, the |
alkylphenol containing the para attachment of the alkyl group is from about
70 to about 95 weight percent of the total alkylphenol. More preferably, the
alkylphenol containing the para attachment of the alkyl group is from about
80 to about 95 weight percent of the total alkylphenol.

The Group Il metal oxide, hydroxide or C4-Cg alkoxide is selected from the
group consisting of calcium, barium, and magnesium oxide, hydroxide or
C1-Cs alkoxide and mixtures thereof. Preferably, the Group I} metal oxide,
hydroxide or C4-Cs alkoxide is calcium hydroxide.

13-



products of al kyl phenols, said product additive having a CO2 to Ca ratio in
the range of about 0.01 to about 0.6. Disclosed hereinis a

det ergent - di spersant anti oxi dant additive conprising Goup Il netal

car bonat ed, overbased Manni ch condensation products of al kyl phenols, said
additive having a CO2 to Ca ratio of at |east about 0.01, and preferably

in the rang®©mibnrahpu .and jore preferably in the range
RHlonaipihetprécbss GPAN offwluiffi RHEE Lomnises the Seref ded a

of about 0.3 to about a seve

det er gent - df€jegagthe predestihydilterimddthbireactORiiksirs th ?er%%'%ehlmgﬁtt al
car bonat ed, overbased Manni ch condensation products of al kyr phenol's™
wherein the ni ch condensati on products of al kyi phenol is a condensation

Va

product of FQ: glsﬁéﬂsﬁﬁé&:m%aéiﬁnar@@qspde aﬂcﬁﬁc‘ﬂb?pm‘*‘.wﬂ’@’gé. t _inngGrr]@U;p”Hti C
am ne, a pojj yhatacts ur.es reof., sai additive having a
‘C02 to Ca ratio Is '?ﬂat@bﬁ?g%gﬁﬁ’gg%@im& ﬁgﬁerfsﬁ't'ﬁﬁdﬁ?g'éﬁt%.Ofﬁ”@/'FdW@@l?osed
det er gent - PASsEETRGAA itoxCaleatio efddiléastaboRtio B endBretRabll i

car bonat ed, %'hp sle% I\{)an iocé] condensati on @r_oduct Ofcﬁ al k?l%kﬁ%% ?An\ﬁﬁerei n
t he Manni ch al Kyl ghe e REPTESerapiyan e rangeinf abeuti0. BémabodtP , an
al dehyde ari5an aliphatic, an aromatic, a polyfunctional am ne or m xtures

thereof, said additive having a CO2 to Ca ratio of at |east about 0.01, and
preferably in the range of about 0.1 to about 0.6, and nore preferably in

the range b 0. | . eigh aspect, there is
provi dedgaTﬁ/énm CH ggar{ég%%ae?i g'lr%’pbreogﬂg?g O@Efpp? ?’?igﬂbora CRAIMYOMS RIPERAS:t of
—an-al kyi phisbelievedahaesmdi chahds-inpeegdurd wilthawd R tiaet e 88 Sigclobsd 2

ni nt h aspegérbo}]gt%neprloscegsr.OV| ded the product as defined above wherein the

In a fifth aspect, there is provided a product made by the process as defined

above wherein the CO; to Ca ratio of the product is in the range of about 0.01 to
about 0.6.

In a sixth aspect, there is provided a detergent-dispersant antioxidant additive
compnsing a Group Il metal carbonated, overbased Mannich condensation

products of alkylphenols, said product additive having a CO, to Ca ratio in the
~ range of about 0.01 to about 0.6.

Dssclosed herein is a detergent-dispersant  antioxidant additive comprising
Group (I metal carbonated, overbased Mannich condensation products of
alkylphenois, said additive having a CO; to Ca ratio of at least about 0.01, and

preferably in the range of about 0.1 to about 0.6, and more preferably in the
range of about 0.3 to about 0.5,



al kyl group of the al kyi phenol is a straight-chain alkyl group or
branched-chain al kyl group containing fromabout 10 carbon atons to about
50 carbon atonms. Disclosed herein is a Manni ch condensation product
conprising a reaction product of an al kyl phenol, an al dehyde and

N- phenyl - 1, 4- phenyl ene di ami ne wherein the al kyl group of the al kyi phenol

is a strai gln acksenthadspekt, gheren : -chain al kyl group contai ni ng
f r om about S%Ov'g%@gcgaé?%gﬁn HiSRE™SE ef erabl y, the al kyl

égﬁcar bl_gn tonms to about
group - 14a SPUPHdantaddityesampnising aksoup1Pmessibon at oms to about 24 car bon

atoms. The gl e_j.s.,an | phati c al dehyde, aromatic al dehyde, a
het er ocycl i 8 aﬁﬁéﬁgdg{’%rpasﬁ‘iﬂm ?mﬁtiorppejchrcwad)ﬁlalkylbﬁe,%lg phati c

al dehyde i swhareid trenflbdeich dongensd yde. Mrre preferably, the alkyl
group of thg S Oggr @ﬁa '\3%1&?,“0{ K¥e al dehyde is

kyl phenol , has about 1
par af or mal de%@&@,gai%pmé'cé‘?ﬁ #realkylphinphenydidéhyderieny g% janine in the

di scl osed Maninies Bn cRMASHS akii ct .. TAI LED DESCRI OF THE
| NVENTI ON DEE! N TIONS As ﬁL“E‘%} aﬁé‘?'g':ﬂ’ F“‘B'??EE%P?WUf@MmrMymmhe

fol | owi ng MedEving 8 £0: toxpa esiid I i6 i Athde the rary: term
"al koxi de" neans a conpound whi ch can be fordrf?ec]( asutFﬁ'gﬁrtga%“tolugH%-product of
an al cohol ﬁnd a reactive netal. The term "al kyl ene gl ycol" nmeans an

al i phatic ansl diggloped) d&ﬁﬁg@yﬁdi&pyr@m@ﬁioxm&nﬁ(ﬂc{%ﬁﬁ;&t CRRDY ?%t @P&ipl he
y

term "al kyijghgnghr, S henal .groyp having one or nore a
substituents, at ﬁgﬁ%@abn@e&aﬂ THUGE rongepsationn produrd eof cllky@sHdnn at ons

~to - i npartWeereistleudannith aligigHemop Reaebnadieibe g 2L ponated. ‘over based
-Manni ch cogg&%t iaoHdgrsag.ugt s of alkyl %%éeﬁr%eé’f'éﬁ Pﬂ%%‘ﬁ@(’?ﬁe aﬁ'ﬂ&@%ﬁﬂ% bt ai ned
after carbonat’ onBHa"y\AUP ati,@,n@n aromatic, a polyfunctional amine or mixtures

thereof, said additive having a CO; to Ca ratio of at least about 0.01, and

‘preferably in the range of about 0.1 to about 0.6, and more preferably in the
range of about 0.3 to about 0.5,

In an eighth aspect, there is provided a Mannich' condensation product

. comprising a reaction product of an alkylphenol, an aldehyde and N
phenylene diamine.

-phenyl-1, 4-
_ln a ninth aspect, there is provided the product as defined above wherein the
alkyl group of the alkylphenol is a straight-chain alky! group or branched-chain
alkyl group containing from about 10 carbon atoms to about 50 carbon atoms

Disclosed herein is a Mannich condensation product comprising a reaction
product of an alkylphenol, an aldehyde and N-phenyl-1 A-phenylene diamine
wherein the alkyl group of the alkylpheno! is a straight-chain alkyl group or

branched-chain alkyi group containing from about 10 carbon atoms to about 50
carbon atoms. Preferably, the alkyl group |

-i4a-



as described in the process of the present invention, of Mnnich bases
prepared by reacting an al kyl phenol with an al dehyde and an am ne wherein
the amine is a primary or secondary aliphatic or aromatic am ne or

pol yam ne, the al dehyde is an aliphatic or aromatic al dehyde. -15 Use of
the term "ethyl ene carbonate"” includes al kyl -substituted al kyl ene

car bonat e, g4 nate and the |like. The term "overbased"

as used herei ﬁ@@éﬂeggghgﬁggéaggfﬁrqqn ﬁ&"ﬁ? tq @QPB‘O%‘étCéEhorbemsé'dhe

Manni ch coflahydeiis anmiipbiatict sldohydd, ktbines aldehybe, Wﬁb%%ﬁs%%ﬁg car bon
I'g s 0.b.

di oxi de topg ' | t Least 0:01 and may be’as Yerm

" pronot er" nﬁngﬂgﬁ%éjgﬂ%%?%ldg "ALGPYndhg gitpbrtic adenwleots asmfetrmalgehyde tdie

car bonat i oforstaiqgetytiet hRlope QfreRPally | i tion. The term

" pr onot er QBtici?rhal la‘%/ used"” qﬁmaans %nyﬁéggﬁfﬁg‘?!}é’m‘ﬁ'ﬁéf a@W@WE’QQF hfgt pouty

Cl- C5 nono-“§PATRAN Atedisel ther aldetyidends gbgradbrualdehydext Hr@ tHer &@fne tibat s
capabl e of Nasisd ';_i],rzg héh : f th rgsent. jnvention. The term "one
or nore pronot en? s" rr%ansyq ﬂﬁp@%ﬁ‘gﬁ‘?‘ tﬁ? %SCE?W@P”'SBFPB@@']‘S&}'W‘@'@GU@S
defined herein. The term "reacting equival ent” neans any nateri al

equi valent to ethylene glycol and carbon di oxi de, such as the carbonic
acid half ester. Sulfur content was neasured by ASTM Test No. D 4951-92.

The term "Total Base NDEVAN'ED BEENRIPHEKOES f_pase
equivalent to mlligranms of I'non - TBN of a sanple

can be determ ned by ASTM Test No. D 2896 or any other simlar procedure.

Cal-ci-um content of the carbonated, %pﬁ\ﬂeﬁ@gge oup Il metal Mannich

condensation products of al kyl phen ured using the foll ow ng
procedur e: :
As used herein, the following terms have the following meanings unless

expressly stated to the contrary:

The term “alkoxide” means a compound which can be formed as the reaction

- product of an alcohol and a reactive metal.

The term “alkylene giycot” means an aliphatic diol having two hydroxy groups
on adjacent carbon atoms.

The term “atkylphenol” means a phenol group having one or more alkyl

substituents, at least one of which has a sufficient number of carbon atoms o
Impart oil solubility to the phenol,

The term “carbdngted, overbased Mannich condensation products of

- alkylphenols” means the products obtained after carbonation and c;verbasing,
as described in the process of the present invention, of Mannich bases

- prepared by reacting an alkylphendl with an aldehyde and an amine wherein

the amine is a primary or secondary aliphatic or aromatic amine or polyamine,
the aldehyde is an aliphatic or aromatic aldehyde. '

-15-



-16 Sanples of 0.5 grans to 2.0 grans placed in 8 mlliliter vials with
plastic-lined screw caps and diluted with a solution of ortho-xylene that
contains 8% mneral oil, 340D, and a 50 ppm Ag internal standard el enent.
Anal ysis is done using the Inductively Coupled Plasma in an-Inductively
Coupl ed Plasma Optical Em ssion Spectroneter. Results are reported as
parts per million (ww or weight percent. Carbon di oxi de content of the

Cor Donat oo UERRASEH SR darPBhalr MR DR AL ORgeluct s of -

al kyl phenol s was neasur ed usi ng ol Towng ~ proce

mg of sanpaebormtessigtieas pripylend embohatecamhthedlidedi fied with p-tol uene
sulfonic acid to release CO2. The |iberated gases are swept through
several scrubbers to renove interfering species. The resultant gas stream

i s bubbl edry & LN 3l mﬁ% (MEA) and a pH
sensiti veq-iHr?gite@gt S?Qb%ﬁgaa%%in?%%ﬁ%o lﬁ%cﬁgé?ﬁg%g?ﬁ%pgn C %Inges the pH,
whi ch chargdsondied,aplesbasdd Maanidhdéaratemsatidm prachlots ot aligipbensissensed by a
vi si bl e spectrophot.oneter, and a contralli.n oul.anef er .gener at es hydr oxyl
Ton at - an Vel TR0 RO JIoHeC) GO et i85t D0 bARRTREY PF &50r 1 b nal
value. ThgyH hépag.ion charge is related back te the original anount of acid

evolved carbon in the sanple by neans of Coulonb's |aw. The result is
given as weight percent CO2. Kinematic viscosity of the carbonated,

based ) L ' L ts of alkyl.phenol
reasur oa_ 10eHgRD reroBY PR b SVRR NSRS s B B, T on” 175
milL i tewss catbonation StdpSofl thadrocesY 6f tAerbsdtitanshtiénl t fuchs  cross-arm

vi sconmeter. The sanple and vi sconeter are brought to thermal equilibrium
by immersion in a tenperature-controlled bath. The sanple | evel

The term “promoter optionally used” means any polar chemical, such as
water, a C{-Cs mono- or di-alcohol or ethylene glycol or a mixture thereof, that

is capable of assisting in the process of the present invention.

The term “one or more promoters” means a promoter or a promoter optionaily

used as defined herein.

" The term “reacting equivalent” means any material equivalent to ethylene

glycol and carbon dioxide, such as the carbonic acid half ester.

Sulfur content was measured by ASTM Test No. D 4951-92.

The term “Total Base Number” or “TBN" refers to the amount of base
equivalent to milligrams of KOH in one gram of sample. The TBN of a sample
can be determined by ASTM Test No. D 2896 or any other similar procedure.

Calcium content of the carbonated, overbased Group Il metal Mannich

condensation products of alkylphenols was measured using the following

procedure:

-16-



I's brought to a mark on the visconeter. The sanple is induced to flow by
applying a small nonentary pressure; after the flow has begun, the sanple
-17 flows under gravity. The time is nmeasured for the sanple to flow
between two marks on the visconmeter. The tine is related to the sanple
viscosity by neans of the previously determ ned calibration constant.
Results are reported as centistokes at 100C. Unl ess ot herw se specified,

[ | i gh . , JS her i
D esour o YaTas 4D Srits e LR baRRs i P oals Sl WS & oup
Il metal  J¥bsupicaPs ahHiRERNRItE LCablufith bNGHISARFEnBYhath QA igopn of a

carbonation step after the neutralization of’the Goup Il nmetal Mannich
condensat ingiRef eilud4@D, and al 3G/ ppmdhpindemmiat tandped elentgrdr dniatisis iBhe term

"over based;’ ' herei r t hose G pup || al i ch '
condensat %8H%§+S§E€@lesﬁ8§°ﬁ\é?‘g@E‘R)eebr?g?'ésm? mrbﬁldyﬁhvgigﬁo&p@'\éaégs% di oxi de
to cal ci udptkabEmissish Spebronmtsr. "Ry &% rBpoRedSisphts pat Bl ast, the

equi val ent ratio of carbon dioxide to.calciumis 0.0 in uncarbonated G oup

11 metal NYH @¥HwelshbeREsNf-on  products of al kyl phenol because t he
neutralization of Goup Il netal Mannich condensation products of
al kyl phenol is generally carried out with cal cium hydroxi de and w thout
car bonat i Garbalil tioxide bentegt bothed:ayorated | dvsrbysed Grogp Hahéty Rthrinfd  one
possi bl e cheni cal.. stractur?gff the oup Il metal car lb_lona ed- over based
product of°RfiensationRayetsof lyiphenols was measiied sstng tha fellewing orp- A
~0-Ca-0 O pafdddufe; Wherein Ris alkyl and Ais an amne or a polyam ne.
)
Approximately 100 mg of sample is weighed into a test tube and acidified with
p-toluene sulfonic acid to release CO,. The liberated gases are swept
through several scrubbers to remove interfering species. The resultant gas
stream is bubbled into a solution that contains mono-ethanol amine (MEA)
and a pH sensitive indicator. The addition of CO, to the solution changes the
pH, which changes the color of the indicator. The color change is sensed by
~a visible spectrophotometer, and a controlling coulometer generates hydroxyl
ion at an electrode in the solution to bring the pH back to its original value.
The titration charge is related back to the original amount of acid evolved
carbon in the sample by means of Coulomb's law. The result is given as

weight percent CO,.

Kinematic viscosity of the carbonated, overbased Group il metal Mannich
condensation products of alkylphenols was measured using the following
modified ASTM Test No. D 445:

A portion (1-5 milliliters) of sample is loaded into a calibrated Zeitfuchs
cross-arm viscometer. The sample ahd viscometer are brought to thermal
equilibrium by immersion in a temperature-controlled bath. The sample level
is brought to a mark on the viscometer. The sample is induced to flow by

applying a small momentary pressure; after the flow has begun, the s_émplé
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-18 Current autonotive fornulations require very low sulfur levels, |less
than 0.3 percent, and future fornul ations may require even | ower |evels of
sul fur. Thus, the additive itself nmust add little or no sulfur to the
finished lubricating oil product. However, conventi onal

detergent-di spersant additives, such as Goup Il netal overbased

sul furized al kyl phenols, increase the sulfur content of the finished

| ubri cati i d of the high sulf t of th
addi 1 ve. oS e ety SRS S meastir it B8 satina sy Bivdueet Sver
al kyl phenoharkgdint theegscdimdtBe PRE SR isirBee tPthahsifplenBs sy ippct advant age

over the conventional detergent-dispersant additives in that the final
sul fur cofmtesaits ofdheievigusly elermingd palitvation 8opetantnResults ate sul fur cont ent

may be pr i i i{ used for making the carbonat ed,

over based?fgﬂiﬁdcﬁs Cyg)ﬁség‘ﬁ%yag?i%&groducts of al kyl phenols. The carbonat ed,
over based Mannich condensation products of al kyl phenols thensel ves do not
contain syl fur. above, this invention is directed tp,a novel '
process fypl%eoﬁwgé%g%@ﬁaﬂ Bﬁfcgpté}%ﬂﬁfgﬁn REEPHAN Buct s of

al kyl phenplessusé Boattidgypherie présyupgnat e or al kyl ene-substituted et hyl ene

carbonate. W have discovered that the ethylene carbonate in the
carbonation step for the preparation of carbonated, overbased Mannich

condensat j é@ﬁiﬂ& I . t source of
carbon di ggil%ggf and éettéﬁg{ngﬁethé t@g%mélﬁr'\tgzgs?&g Oﬁ@%g??%aﬂc@ﬁ%lti ons using
—-ethyl ene -Manb@wheaikylphepold czarbminateaseddiy teraddition cbadarsmation sespduct s of

. al kyl phenols is feasible for the preparation of, carbonated, overbased
" Nanni ch c%&%{éh?;ﬁ%@" "5@%9{@e§r°é‘pﬁ£m@r{@ﬁ§mﬁhicé’ﬁdeﬁﬁqumgééﬁ possi bl e

n the PréQilkabhoRbBGAFERciuT RydrBiRRIGROR A ‘dYBIHIsER" caTReRsRILAN
products of al kyl phenol's usi ng e processes of the present invention
provi de adgswidvestthose Groept raétahManinich corelemsatiompdodutepf abl e vi scosity
conpar ed élRylbngnglrs'ir? rwh?c[.ﬁ thsearlattig o?fca%%néﬁ%%de to calcium is at least 0.01

and may be as high as 0.6. In contrast, the equivalent ratio of carbon dioxide

to calcium is 0.0 in uncarbonated Group Il metal Mannich condensation

‘products of alkylphenol because the neutralization of Group Il metal Mannich

condensation products of alkylphenol is generally carried out with calcium

hydroxide and without carbonation.

Without being bound by any theory, it is believed that one possible chemical
structure of the Group Il metal carbonated-overbased product of the

carbonation step is as depicted below:
A——CH, -' - CHy—A

OmCa—Q\ /o——Ca-'—o

wherein R is alkyl and A is an amine or a polyamine.
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condensation products of al kyl phenols without any loss in the quality of
the product. The chem cal and physical properties of the product of the
present process are al so good, .including high base content, |ow crude
product sedinment-and fast filtration rates. -19 EXAMPLES Ceneral
Procedure for Exanpl es Preparation of Carbonated, Overbased Mannich
Condensation Products of Al kyl phenols Below is described the procedure

general ly ysed for th re aralon of . carbonate over based Manni ch
condensat i H"EF'{) 'Hg “R‘;}'P P Bavireery 'g‘f‘l’clé"%ﬁt SENAr esent

i nventi on. o§qeé‘rbémcaammpéfdiﬁmaudhstrﬁ§y ré&ﬁﬁ%?‘é\?éd BWePleVRi@BPb@furl- 46 and

A-E are given.in Tables and VI. Into a 5-neck resin kettle
react or eqliiysphdie wddwvaeusalf ntmtfadd litthes e no sa!funt t@rtbe figighieddabneatitgroic al
follow ng

stirrer an fl,ux condenser,. (C d at .he to e

component STERHEE ik pREn SoRRE s SRE et iR 8 ade e sBFY 35" 0r ams o
def oaner, @E&Uﬁill mtﬁvé\ﬁdrbémguifmgd@kﬂpﬁ@uﬁgQﬁér)eas@Lﬂlﬁ@ Rag@dcdrtent Dow
Cor ni ng 168. ranms of paraformal dehyde 480.8 grans of 150 Neutral oil

pur chased 4f rtbﬁw%lm&v@ﬁmlbrlqatfnﬂmlmro dyelrheganes qﬁ ﬂwblg@rﬁul@rwat%@p&m sul fur.

BRAE L XE Er R R
1/ 2 hour. aTkgﬂplta@ﬁmeardantbmeeowalsepmmdurtv@nﬂ@ﬁ?hhcaea‘i&di@mbt ddentagxdvdr hour ,

cooling being enployed if necessary to keep the tenperature bel ow 95C.
Next, the the rﬁ;ﬁ@vg@w! ﬁﬁkergarhﬁﬂap@@amh@dﬁlﬂms iy thahthgrfinal gyifur content

~of the additives is below 0.3 percent, which sulfur content may be present in
the diluent oil used for making the carbonated, overbased Mannich
condensation products of alkylphenols. The carbonated, overbased Mannich

condensation products of alkylphenols themselves do not contain sulfur.

Aé noted above, this invention is directed to a novel process for the rapid
carbonation of Mannich condensation products of alkylphenols usihg ethylene
carbonate or alkylene-substituted ethylene carbonate. We have discovered
that the ethylene carbonate in the carbonation step for the preparation of
carbonated, overbased Mannich condensation products of alkyiphenols can
be used as both a source of carbon dioxide and ethylene glycol. Under the
reaction conditions using ethylene carbonate, rapid carbonation of Mannich
L condensation products of alkylphenols is feasible for the preparation of
carbonated, overbased Mannich condensation products of alkylphenols which

-has not been possible in the prior art processes.

The carbonation of Mannich condensation products of alkylphenols using the
processes of the preéent invention provide a product with good alkalinity
reserve and acceptable viscosity compared to the prior art salts of Mannich
condensation products of alkylphenols without any loss in the quality of the
product. The chemical and physical properties of the product of the present
process are also good, including high base content, low crude product

sediment and fast filtration rates.
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then held at 140C for 1/2 hour. At the end of this tinme period, the vacuum
was broken with air and 244.4 grans of 150 Neutral oil, which contained
0.278 and 0. 374 percent sul fur, was added to the reactor. The reactor was
cooled from80C to 90C, and the foll ow ng additional conmponents were added
to the reactor: -20 213.6 grans of cal cium hydroxide 18.8 grans of water
The tenperature of the reactor was ranped to 120C whil e pressure was
reduced to 500 mm Hg. The vacuum was broken with air and 58.6 grans of

ethyl ene glycol was added to the rEeXAMRAES xture over 1/2 hour. Pressure.

was gradually reduced to 5 ! r ur, while holding the
tenperature at 120C. The t% ProLeiiret6i b !ég'olGOC over the next 1

hour. The vacuum - wasPreberatiohakelarbohited] Ovegeasegddaanithet hyl ene car bonat e
was added to the - reactiQn m xture over 1/2 hour. xt, the tenperature was
ranped to 200C whil e maxiRUFe 'Qﬂrﬁrﬂgg"tsé’iﬁmfg@‘?'ll\flﬁ?he reactor. The
tenperature was nai ntai ned at 200C for 1/2 hour. Next, the vacuum was

broken with nitrogen gas and 233.2 grans of 150 Neutral oil was added to
t he react iBelowiixdesaibaddthei precdeduregepeliyctseddor ot prapagatiorf oker filtration

ith the additi f afilfrati i d. | -4 i, f
Car bonat e gt B S Ratr (BN Eh Morens i Prdust & IR RRR)P B nol s
Exanpl es  hodéraeREs vathecdredemtShiishtidne Speuimsiameuagsesedrihabove, except

that the ami ne added to the reaction mxture in_Exanples 1-29 was a single
preparation of Examples 1-46 and A-E are given in Tables | and V1. :

Into a 4 liter, 5-neck resin kettle reactor equipped with metal baffle insert, a
turbine blade mechanical stirrer and a reflux condenser {(closed at the top),

the following components were combined:

804.8 grams of C4o-C+5 alkylphenol

- 7.5 grams of defoamer, polydimethylsiloxane, Dow Corning 200®
purchased from Dow Coming
168.2 grams of paraformaldehyde
480.8 grams of 150 Neutral oil purchased from ExxonMobil, which
contained 0.278 and 0.374 pefcent sulfur. |

The cohtents of the reactor were stirred to 600 rpm and the temperature was
ramped to 50°C and 88.4 grams of monomethylamine was added over a
period of 1/2 hour. The temperature was ramped to 70°C to 95°C over the
next 1 hour, cooling being employed if necessary to keep the temperature
below 95°C. Next, the temperature was ramped to 140°C for 1/2 hour, and
then held at 140°C for 1/2 hour, At the end of this time period,’r the vacuum
was broken with air and 244.4 grams of 150 Neutral oil, which contained
0.278 and 0.374 percent sulfur, was added to the reactor. The reactor was
cooled from 80°C to 90°C, and the following additional components were
added to the reactor: |
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am ne whil e Exanpl es 30-46 were conducted using a comnbination of two

am nes. Conponents kept constant in Test Exanples 1-46 were the Charge

Mol e Rati os of parafornmal dehyde at 1.942, of Ca(OH)2. at 0.899, and of water
at 0.362. -21 Table | below lists the conponents that were varied in

Exanpl es 1-29. Table Ex. Amount of Reaction Conponents Charge Mol e Ratio
relative to the Alk | henol Diethylene- Ethanol- Mpnonethyl- 1,4- N, phenyl -

Et hyl ene Ethyl ene _triami ne apine amine Phenylene 1,4- dycol Carbonate
- di ani ne phenyl|4wed 8rafps gEcalgium hydrogste - 0.328 0,394 2 - - 0 987 - -

0.328 0.453 34 of w298 0.358 4 - 0.942 0.284 0.358 5 - - 0.970
27270, 284 0.3588'%9%58. ‘évgger-z - 0.328 0.634 7 - - 0.987 - - 0.328 0.634

8 1.000 - - - - 0.328 0.394 9 1.000 - - - - 0.328 1.000 10 1.000 - - - -
0.328 0. 6%8 11 1.00 328 1. 000 0.328 0.667 13

Q - = - - 0. 12 0. 667.- - - -
0.495 - - tegpgsatife ghipe 'f@cg’r §Vaspmpe 9?9@2&(8‘."’%5% PEEYYe was
reduced fo 500 mm Hg. The vacuum was broken with air and 58.6 grams of
ethylene glycol was added to the reaction mixture over 1/2 hour. Pressure
was gradually reduced to 500 mm Hg over next 1/2 hour, while holding the

temperature at 120°C.
“The temperature was"fampedto 160°C over the hext 1 hour. The vacuum
was then broken with nitrogen gas and ethylene carbonate was added to the

reaction mixture over 1/2 hour.

Next, the temperature was ramped to 200°C while maximum vacuum was
applied to the reactor. The temperature was maintained at 200°C for

1/2 hour,

Next, the vacuum was broken with nitrogen gas and 233.2 grams of

150 Neutral oil was added to the reaction mixture and mixed.
The product was collected after filiration with the addition of a filtration aid.

Examples 1-46

Preparation of Carbonated, Overbased Manrﬁch

Condensation Products of Alkylphenols

Examples 1-46 were conducted using the proceduré described above, except
that the amine added to the reaction mixture in“ExampIes 1-29 was a single

| amine while Examples 30-46 were conducted using a combination of two
amines. Components kept constant in Test Examples 1-46 weré'th_é V_Charge
Mole Ratios of pafaformafdehyde at 1.942, of Ca(OH) 'at:0.899, and of water
at 0.362. ' ' '
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15 - 0.997 - - - 0.284 0.358 16 - 1.047 - - 0.284 0.358 17 - 1.047 - - -

.0.284 0.358 18 - 1.047 - - - 0.284 0.376 19 - 1.047 - - - 0.284 0.376 20
- -1.047 - - - 0.284 0.376 21 - 1.152 - - - 0.284 0.376 22 - 1.204 - - -
0.284 0.376 23 - 1.256 - - - 0.284 0.376 24 - 1.047 - - - 0.284 0.376 25
- 1.047 - - - 0.284 0.395 26 - 1.047 - - - 0.284 0.413 27 - 1.047 - - -
0.284 0.434 28 - 1.047 - - - 0.284 0.456 29 - - - - 1.000 0.284 0.413
The resul t ined. for Exanples .1-29 are qgiven low . jin_Tables Il to V.
22 e Taofe | B Tictd Indr @B R e BB B e I SR 1280 nen
nmononet hyl am ne was used to nmake the Mannich bases. Table Il Ex. CO2/Ca

TBN Sul fur Viscosity Sedinent wei ht %9 (cSt at 100C (volune % 1 0.394
159 0.21 154 NA* 27 0.425 188 0.17 zhabla 0 3 0.424 200 0.20 402 3.6 4

0.350_196.0.16 551 4.8

Ex. - Amount of Reaction Components
Charge Mole Ratio relative to the Alkylphenol
Diethiylene- | Ethanol- | Monomethyi- 1,4- N,phenyl- Ethylene | Ethylene
triamine amine amine Phenylene 1,4- Glycol Carbonate
-diamine phenylene-
diamine :

1 - - 0.987 - - 0.328 0.394
2 - - 0.987 - - 0.328 0.453
3 - - 0.914 - - 0.298 0.358
4 - | - 0942 | - - 0.284 0.358
) 5 - - 0.970 - - 0.284 0.358
1 6 - - 0.987 - - 0.328 0.634
i 7 ‘ - - 0.987 - - 0.328 0.634
8 1.000 - - - - 0.328 0.394
9 1.600 - - - - 0.328 1.000
10 1.000 - - - - 0.328 0.697
{ 11 1.000 - - - - 0.328 1.000
12 | 0.667 - - - - 0.328 | 0.667
13 0.495 - - - - 0.328 1.304
14 - 0.997 - 0.499 - 0.328 0.394
15 - 1 0.997 - - - 0.284 0.358
16 - 1.047 - - - 0.284 0.358
17 - 1.047 - - - 0.284 0.358
18 - 1.047 - - - 0.284 | 0.376
19 - 1.047 - - - 0.284 | 0.376
: 20 |- - 1.047 - - - 0284 | 0376
12 - 1.152 - - - 0.284 0.376
| 22 - 1.204 - - - - 0.284 0.376
23 - 1.256 - - - 0.284 0.376
1 24 - 1.047 - - - 0.284 0.376
125 - 1.047 - - - 0.284 0.395
26 - 1.047 | - - - 0.284 0.413
127 - 1.047 - .- - -1 0.284 0.434
28 - 1.047 | - - - 0.284 0.456
29 - - - : - 1.000 0.284 0.413

The results obtained for Examples 1-29 are given below in Tables Il to V.
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5 0.342 207 0,17 693 1.4 6 0.422 186 0.20 103 4.0 7 0.492 180 0.14 214
10.0 * Data are not available. Table Ill shows the results obtai ned when
di et hyl enetriam ne was used to nake the Mannich bases. Table 111 Ex.

C02/ Ca TBN Sul fur Viscosity Sedinment (weight % (cSt at 100C) (volume %
8 0.316 258 0.18 302 11.0 9 NA * 252 0.20 609 14.0 10 0.310 221 0.16 1181
14.0 11 0.336 200 0.19 599 1.3 12 0.489 155 0.16 251 16.0 * Data are not
avai |l abl e. ble IV shows the results. obtained en et hanol amine was used
S A L T A L R e P LT
the prodygik f19AneRlIdfLes- 23 Table IV Ex. CO2/ Ca TBN Sul fur Viscosity
Sedi nent wel ght 9% (cSt at 100C) (volunme 9% 14 0.436 208 0.64 852 0.8
15 0.347 216 0.16 1103 1.5 16 0.390 214 0.17 1374 0.8 17 0.385 211 0.15
1282 2.2 18 0.374 208 0.13 748 0.5Tablell

Ex. | CO,/Ca | TBN Sulfur Viscosity Sediment
(weight %) | (cStat 100°C) | (volume %)
1 0.394 159 0.21 154 NA *
2 0.425 188 0.17 219 12.0
3 0.424 200 0.20 402 3.6
4 0.350 196 0.16 551 4.8
5 0.342 207 0.17 693 1.4
6 | 0422 | 186 0.20 - - 103 4.0
7 0.492 180 0.14 - 214 ' 10.0

* Data are not available.

Table lll shows the results obtained when diethylenetriamine was used o

make the Mannich basés.

Table il
Ex. { COx/Ca | TBN Sulfur Viscosity Sediment
(weight %) | (cStat 100°C) | (volume %)
8 0.316 258 0.18 302 11.0
9 NA * 252 0.20 609 . 14.0
10 0.310 221 0.16 - 1181 14.0
11 0.336 200 0.19 599 1.3
12 0.489 155 0.16 251 16.0

* Data are not available.

Table IV shows the results obtained when ethanol amine was used to make
the Mannich bases. No data were obtained for Example 13 because the

product was foo solid.
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19 0.401 209 <0.05 721 0.5 20 0.392 199 0.13 685 1.2 21 0.384 209 0.15
831 0.3 22 0.400 207 <0.12 1042 0.3 23 0.385 205 <0.04 917 0.3 24 0.382
195 0.19 331 0.8 .25 0.390 200 0.19 525 0.9 26 0.413 196 0.13 403 4.0 27
0.369 197 0.16- 349 6.8 28 0.369 197 0.16 349 6.8 Table V shows the
resul ts obtai ned when N phenyl, |, 4-phenyl ene diam ne was used to nake the
Manni ch bases. Table V Ex. COQ2/Ca TBN Sul fur Viscosity Sedinent (weight %
(cSt at 1000 (volume % 29 0.144 87 0.10 374 8.0 Table VI below lists the
conponents that were varied in Exandia®e BO-46. 50 grans of al kyl benzene

sul fonate, wherein the al kyl group on the benzene s 80 percent

strai ght - ¢hadn 0G24 and-=26pet IL btrant 1 7EL vas added to
t he rgact il om™m Kt %’C?n Er%ﬁpl o %‘;’ V’%ﬁ%? 45 \Sel\gfgbgﬂsne gl ycol
was not added tp Exanple 45, A Conponent s
$ Charge hblld Rat DatdGel at 208 tlo tﬁ@4A| k) I p heBf? Di et hyI erle8 Et hgnol -
Mononet hyll - 1%, 4F D.3#reny| 21&t hyl epasEt hyl ene 1108i am ne amng am ne
Phenyl ene! hgd-| Gyl [ApPanate g 17 1374 0.8

17 0.385 211 0.15 1282 2.2

18 0.374 208 0.13 , 748 0.5

19 0.401 209 <0.05 721 0.5

20 0.392 199 0.13 685 1.2

21 0.384 209 0.15 831 0.3

22 170400 | 207 <012 | 1042 ' 0.3

23 0.385 205 <0.04 917 0.3

24 0.382 195 - 0.19 331 0.8

25 0.3%0 200 0.19" 525 0.9

26 0.413 196 0.13 403 4.0

27 0.369 197 0.16- 349 ' 6.8

28 0.369 197 0.16 349 6.8

Table V shows the results obtained when N-phenyl,1,4-phenylene diamine

was used to make the Mannich bases.

Table V
Ex. | CO./Ca | TBN Sulfur Viscosity Sediment
| (weight %) | (cStat100°C) | (volume %)
29 0.144 87 0.10 374 8.0

Table VI below lists the components that were varied in Examples 30-46.

50 grams of alkylbenzene sulfonate, wherein the alkyl group on the benzene
is 80 percent straight—chain.ng-Cm and 20 percent branched-chain C15-C1s,
was added to the reaction mixture in Examples 35, 36, 38, 39_ and 45.
Ethylene 'glycol v_\__/és not added to Example 45.
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CQOO0OO0OO0OO0OO0O

30 - 0.328 0.394 31 - - 0.938

di am ne phenylene diamine 30 - - 0.969 0.0
.050 - 0.328 0.473 32 - - 0.969 0.030 - 0.328 0.315 33 - - 0.969 0.030 -
.328 0.473 34 - - 0.969 0.030 - 0.328 0.474 35 - - 1.001 0.030 - 0.328
.474 36 - 1.001 0.030 0.298 0.358 37 - 0.882 0.027 - 0.298 0.358 38 - -
.914 0.027 - 0.298 0.358 39 - - 0.914 0.027 - 0.298 0.358 40 - 0.915 - _
.027 - 0.298 0.376 41 - 0.915 - 0.027 - 0.298 0.376 42 - 0.961 - 0.027 -
.284 0.358 43 0.915 - 0.026 - O. Zﬁ!g §F8 44 - 0.870 - 0.023 - 0.258
.358 45 - 1.001 - 0.030 - 0.000 O 6 - 0.915 0.027 0.284 0.358 The
resu| t s -obt :n nnrl e t hn a ova. Exv.aml.ac Ln._ Tahl e V| are gl v-en n| ow
in TdoF&s| Vi1 and VI | Tadﬁ@ovnf‘ofs“'ﬁ@agﬂ%@owraﬂ? obt ai ned when a
conbijnati bn of two am .@@rgem@rmtmeiﬂwar{@ the Akl nyl epe di am ne, was
used |t o npREthises- g"i?}ﬁ'%h Ma%@fﬁth)’i:dbl elﬂrl NP@@M'Ca ﬁglﬂﬂcﬁé}ﬁj Cgfbﬁl;?gcosi ty
Sedi nent | (¥BMYKt DyaMieest| at 2THOC) (@'gﬁané’ql’ﬁ%e 9 phenylene- Y
. diamine

30 - - 0.969 0.030 - 0.328 0.394

31 - - 0.938 0.050 - 0.328 0.473

32 - - 0.969 0.030 - 0.328 0.315

33 - - 0.969 0.030 - 0.328 0.473

34 - - 0.969 0.030 - 0.328 0.474

35 - - 1.001 0.030 - 0.328 0.474

36 - - 1.001 0.030 - - 0.298 0.358

37 - - 0.882 0.027 - 0.298 | 0.358

38 - - 0.914 0.027 - 0.298 0.358

39 - - 0.914 0.027 - 0.298 0.358

40 - 0.915 0.027 - 0.298 0.376

41 - 0.915 0.027 - (.298 0.376

42 - - 0.961 0.027 - 0.284 0.358

43 0.915 0.026 - 0.284 0.358

44 - 0.870 0.023 - 0.258 | 0.358

45 - 1.001 0.030 - 0.000 0.358

46 - 0.915 0.027 0.284 0.358

The results obtamed in the above Examples 30-46 in Table VI are given

below in Tables VIl and VIII.

Table VI shows the results obtained when a combihation of two amines,

monomethyl amine and 1,4-phenylene diamine, was used to make the

Mannich bases.

Table VI
Ex. | CO./Ca { TBN Suifur Viscosity Sediment
' (weight %) | {cSt at 100°C) | (volume %)
30 0.413 194 0.19 307 5.6
31 | 0.425 176 0.17 175 6.0
32 0.411 186 NA * 284 8.4
33 NA* 152 0.23 117 9.2
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30 0.413 194 0.19 307 5.6 31 0.425 176 0.17 175 6.0 32 0.411 186 NA * 284
8.4 33 NA * 152 0.23 117 9.2 -25 34 0.397 154 0.19 100 NA* 35 0.446 160
0.23 89 12.3 36 0.414 171 0.27 113 NA * 37 0.455 197 0.23 502 3.2 38
0.450 193 0.26 NA* 3.2 39 0.454 190 <0.06 178 5.0 * Data are not

avail able. Table VIII shows the results obtained when a conbi nati on of two
am nes, ethanol am ne and 1, 4-phenyl ene di am ne, was used to make the
Manni ch bases..Table VI 11 Ex. CO2/Ca TBN-Sul-fur Vi-seosity_Sedi-yent _
(wei ght % | (84t [at0-3860)] (¥5f ure oB-T940 b 4371883 0 _d5 57MARA 41 0.356 190
0.08 681 5| 63544 00.346 19616007 940.23. 4 | 43 0.823 204 0.082.926 2.4 44
0.349 195 P. 39 9670312 [441P1386 10%70.0| 966 4i® 450. 38%A 102 (.21 59 10.4

46 0. 350 2D139. Q0 »4854.10 1§7Ddt a @pg nof avagpabl e. 3.2
38 0.450 193 0.26 NA ¥ 3.2
39 0.454 190 _<0.06 178 5.0

* Data are not available.

Table VI shows the results obtained when a combination of two amines,

ethanol amine and 1,4-phenylene diamine, was used to make the Mannich

~ bases.
Table Vill
Ex. CO,/Ca | TBN Sulfur Viscosity Sediment
(weight %) | (cSt at 100°C).| (volume %)
40 | 0437 | 183 0.25 573 NA*
41 0.356 190 0.08 681 5.6
42 | 0.347 196 0.07 947 2.4
43 0.323 203 0.05 926 2.4
44 0.349 195 0.19 967 2.2
44 0.386 195 0.0 966 ' - 4.0
45 0.385 102 0.21 59 104
46 0.350° 201 0.00 589 - 4.0
~* Data are not available.
Examples A-E

The preparation of carbonated, overbased Mannich condensation

products of alkylphenols using ethylene glycol and carbon dioxide

Exarnples A—E experiments were conducted using the same procedure as

- used for Exémpies 30-46 above, except the ethylene carbonate was replaced
with ethylene glycol and carbon dioxide for the carbonation of Mannich
conde_risation products of alkylphenols. Components kept constantin
Ekémples A-E were the Charge Mole Ratio of paraformaldehyde at 1.942, of |
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Exanpl es A-E The preparation of carbonated, overbased Manni ch condensati on
products of al kyl phenol s using ethylene glycol and carbon di oxide Exanples
A-E experinents were conducted using the sane procedure as wused for

Exanpl es 30-46 above, except the ethyl ene carbonate was replaced wth

et hyl ene gl ycol and carbon di oxide for the carbonation of Mannich
condensati on products of al kyl phenols. Conponents kept constant in

Exanpl es ' hyif D42, of

- -26 Ca( w’%ﬂ%@ﬂ%%&%%@%ﬂﬂ%ﬁ %%ﬁ?ﬁg?Bg %I}\Hé:&?ﬁ |d§ﬁlé‘%§| ycoda&v\\/%ei Ej‘added over
a peri od pefiod/d? 1idhounant tHescarbohatioxlde xadeaddes] avisteaiperied ol 1peurod of 1
hour. In Exanples A-D, 50 grans of al kyl benzene sul fonate, wherein the

al kyl ~group on the benzene is 80 percent straight-chain C20-C24 and 20
per cent ' Rrkd r LiAMRE1, HM" e. Table A
bel ow shom?ﬁmﬂﬁ'ﬁﬁ usegf?ﬁ(?g%g%gﬁ%tgg@@e’ %%fééﬁzhEx. Armount  of
React i on QtvRpoe the beiengis SbpercRat saight-abhaindCHeC 4 end 2 pepdeabol

Di et hyl eng-_ Et hangl - n thyl -, 1, 4- phenyl - Ethylene CO2 triam ne
am ne ani ﬁé&ﬁ%@ﬁﬁ%@&q—?&ew&f@aﬁdﬁi&t ﬁirﬁ%&éwtt‘ée‘/?e -dianine A - - 0.027
- 0.238 0.655 B - - 1.001 0.060 - 0.238 0.818 C .- - 0.969 0.030 - 0.328

0.788 D- - 0.969 0.030 - 0.328 0.788 E - - 0.882 0..027 - 0.656 0.358
Table A below shows the components used in Examples A-E.

Table A
Ex. Amount of Reaction Components
Charge Mole Ratio relative to the Alkylphenoal
Diethylene- | Ethanol- | Monomethyl- 1,4- N-phenyl- | Ethylene CO,
friamine amine amine Phenylene- 1.4- Glycol

diamine phenylene

_ -diamine
A - - - 0.027 - 0.238 0.655
B - - 1.001 0.060 | - 0.238 0.818
C - - . 0.969 0.030 - 0.328 0.788
D - - 0.969 0.030 - 0.328 0.788
E - - 0.882 0.027 - 0.656 0.358

The results obtained for Examples A-E are given below in Table B.

Table B
Ex. | CO,/Ca | TBN Sulfur . Viscosity Sediment
_ (weight %) | (cStat 100°C) | (volume %)
A 0.480 134 0.29 78 NA *
B 0.600 130 0.17 88 NA *
C 0.375 140 0.29 162 8.0
D 0.564 149 - 0.26 235 7.2
E - 0.456 198 0.31 434 7.2

* Data are not available.
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The results obtained for Exanples A-E are given below in Table B. Table B
Ex. C02/Ca TBN Sul fur Viscosity Sedinent (weight %9 (cSt at 100C) (vol une
% A 0.480 134 0.29 78 NA* B 0.600 130 0.17 88 NA * C 0.375 140 0.29 162
8.0 D 0.564 149 0.26 235 7.2 E 0.456 198 0.31 434 7.2 * Data are not
avai l able. -27 WHAT IS CLAIMED I S: 1 A process for preparing Goup Il netal
car bonat atiHAGMVErGIadMEDMEGINI ch  condensati on products of al kyl phenol s whi ch
conprises: formng a reaction m xture by conbi ni ng a Manni ch condensati on
product of an al kyl phenol wherein the al kyl group contains a sufficient
"nunber off. cdocesstfonprdparingGietp di hesPtaBbaatdieovebubéd Manmi@up 11 net al
carbonat ed, overbased Mapnich condensati on products of al kyl phenol, a
Group |1+ net &§°° W?g%r,‘ pWQ‘rC@(‘Pfo%kﬂfPh@ijh&m@@mRi@?Sbne or nore pronoters,

and an al kyl ene carbonate sel ected from ethyl ene carbonate or a nono-al kyl

or di-alkyl _substituted ethyl ene carbgnate, said al kyl ene carbonate havi ng
the fol | owi n§ SR {¢H 'P":m%?/“f%ﬁw@m*wg gridenaich candensapien aseducy ohydr ogen

or al kyl contaaiamyrw'eﬁamh@remm@ﬁkg@EMﬁta%a s}ﬁﬁgié\(ﬁﬁmﬁﬂbwe conbi ni ng

is carried out for a tinme and at enperat ure Icient to formin situ

carbon di oxi H3PIAGIUNK @ earsler gilyelble e resultiag Gragp §qoetabtarhbnated, f or m a
product conPhigihA%AMENAR dohdensation products of alkylphenol, a Group I} metal
oxide, hydroxide or C4-Cg alkoxide, one or more promoters, and an alkylene
~carbonate Se_l_ected from ethylene carbonate or a mono-alkyl or di-alkyl
- substituted ethylene carbonate, said alkylene carbonate having the

following structure:

R
1 o
>:o
(9]
s

wherein R and R; are independently hydrogen or alkyl containing one to
-three carbon atoms; and wherein the combining is carried out for a time and
at a temperature sufficient to form in situ carbon dioxide and alkylene
glycol, or a reacting equivalent, to form a product comprising a Group I
metal carbonated, overbased Mannich condensation product of an
atkylphenol.

2. Aprocess for preparing Group |l metal carbonated, overbased Mannich

condensation produqts of alkylphenols which comprises:

forming a reaction mixture by combining a Mannich condensation product of
an alkylphenol wherein the-alkyl group contains a sufficient number of

carbon atoms to render oil-soluble the resulting Group I metal carbonated,
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met al carbonated, overbased Mannich condensation product of an

al kyl phenol. 2. A process for preparing Goup Il nmetal carbonated,

over based Mannich condensation products of al kyl phenols which conpri ses:
formng a reaction m xture by conbi ning a Manni ch condensati on product of
an al kyl phenol wherein the al kyl group contains a sufficient nunber of

carbon at oms gvertizeedariidh ssdéhbatidhprodastl dflaﬂ@l;ﬁewép al(jjrdIRJt @Inetar bonat ed,
-28 overbased Manni ch condensation products of al kyl phenol G oup |1

metal  oxi de,OXfiFaPA¥sicdiEe sy CarCaalkaxifie,@nfeor HRES BIOMAIRE. pn@mﬁ?e@sq and a
C2-Clo al kyl@afef ?963! aﬁ@%aﬂﬂfnb(ﬂaxﬂé%ki%é?@ﬂt %Bﬁ'ibrhlﬁ{ffs ?&H@H _LPY IS

carried out for I me and tenperature sufficient orm a product
conpri si ng afog bﬂi‘}@ and mtammtbmf&denWéomMﬂommompnsmyEnsat| on

21 kyl ene g1 y 3PP 8 5BRFPbansion WnBLSiRoRIon Sold BBl lierei n che

Manni ch condeigdghenot. pr oduct of an al kyl phenol is a Goup Il netal salt.
5. A process for preparing Goup Il netal carbonated, overbased Mannich
condensati on products of al kyl phenols which conprises the steps of: (a)
form ng &.r edtei pocedsxdfetami@wherdn thienQ,-€Mitkylosd gheoriersayiémn product of
an al kyl phen%i V\,terei n the al kyl group contains a sufficient nunber of
carbon atons ender oil-soluble the resulting Goup Il netal overbased
Manni ch al kyl phenol, and one or nore promoters, and a Goup Il netal

i d yd d al d b t d tion
O e Ot PSS! «abn SSP e sl b st o1
nono- al kyl  oalkgiphahkbik aSsdsbilf sl salt.

5. A process for preparing Group il metal carbonated, overbased Mannich

condensation products of atkylphenols which comprises the steps of:

(a) forming a reaction mixture by combining a Mannich condensation
product of an alkylphenol wherein the alkyl group contains a sufficient
number of carbon atoms to render oil-soluble the resuiting Group | l'
metal overbased Mannich alkylphenol, and one or more promoters,

and a Group |l metal oxide, hydroxide or C4-C; alkoxide; and

(b) contacting said reaction mixture with an a!kylene carbonate selected
from ethylene carbonate or a mono-alkyl or di-alkyl substituted

ethylene carbonate, said alkylene carbonate having the following
structure:

R

N 0
/go
o

Ry
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et hyl ene carbonate, said al kyl ene carbonate having the foll ow ng

structure: R O >== 0 R~ zC O-29 wherein R, and R2 are independently
hydrogen or al kyl containing one to three carbon atons; and wherein the
contacting is carried out for a time and at a tenperature sufficient to
formin situ carbon dioxide and al kylene glycol, or a reacting equival ent,

to forma produciwhefsTRR,; eha®R, &e@id%ﬂénbbnié?ﬁfdroﬁéﬁ BPA& #/le&)rﬁ?ilﬁ Manni ch

condensati on product of an al kyl phenol process prepari ng G oup
Il netal car bonai%tﬂlfe%v%fbﬁagéuﬂwﬁ wheregoihgaestaotiog ipeadiediait &ir a

al kyl phenol s whi g, cCoMpk! )ﬁ/]ptgﬁgnge% ﬁmm%t 108l lpézm((?ﬁﬂ'bgnfdléﬁé onﬁ ction

m xture by conbining an a erei the ins a
suf fi ci ent nunbeglkyleneahisoh caborscting eqiiddent, i formal prlmldactdfmnpzéﬁuﬂ;ti ng

Goup Il netal I base nni condensati on roducts of
al kyl phenol wit hgaél)rggﬁﬁjl etég 8nat§ Qé’NBtr‘?é; rM ghﬁ?% Bf an inert
hydr ocar bon di | ugruduc(dﬁf)am@mlpﬁénmg said first reaction mxture with a

second reaction m xture conprising a Goup 11 netal oxide, hydroxide or
Cl- C6 al koxide, and a pronmoter to forma third reaction m xture; and (c)

contacti By saiprotéssfor pmﬁh@@rﬁixmmﬁﬁav\bérboﬁétea' kydrBase S RIPARM €  sel ected

fromethylen rbopate o o-al kyl or al kyl substituted ethyl ene
car bonat e, sﬁ?'&‘?‘%ﬂsﬁ ‘P%H@@&%ﬂgr%ﬁfy@wsn‘@hﬁhéon”f%'lsﬁﬁm%gteﬁﬁrouct ure: O

(@) forming a first reaction mixture by combining an alkylphenol wherein
the atkyl group contains a sufficient number of carbon atoms to render
oil-soluble the resulting Group Il metal carbonated, overbased
Mannich condensation products of alkylphenol with an aldehyde and

an amine, in the presence of an inert hydrocarbon diluent;

{b) contacting said first reaction mixture with a second reaction mixture
comprising a Group Il metal oxide, hydroxide or C4+-Cg alkoxide, and a

promoter to form a third reaction mixture; and

{c) contacting said third reaction mixture with an alkylene carbonate
selected from ethylene carbonate or a mono-alkyl or di-alkyl
substituted ethylene carbonate, said alkylene carbonate having the

- tollowing structure:

Ry

O\ ]
O/_-

Ry

" wherein Ry and R2 are independently hydrogen or alkyl containing one

to three carbon atoms; and wherein said contacting is carried out for a
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R R2 )CO wherein R and R2 are independently hydrogen or al kyl containing
one to three carbon atons; and wherein said contacting is carried out for
a -30tinme and at a tenperature sufficient to formin situ carbon dioxide
and al kyl ene glycol, or a reacting equivalent, to forma product
conprising a Goup Il netal carbonated, overbased Manni ch condensati on

product of an al kydhenal a tJmerQﬁJrQ%Bgﬁ%?nt 8] fofin %Ln;/ f&%ﬁddﬁsﬁiiéxidg £Hy &

wherein the Manni ch condensation pro of an al enol 1s’a Goup I
nmetal salt. 8. TREWaNS@Yeloir aarppacting efraivatent to Soror a Produne ceimprising al kyl ene
ad

[k
carbonate is t i re r a.tinme perjod of about 15
mnutes to abou'?ﬂeqrzoiliﬁgnhI ﬁ‘%%%?%&"%ﬁ?ﬁ%@@é?@%ﬂ %C?ﬂde@‘lsa*'% 1, 5 or 6,
wher ei n t he al kylpsoduot af Boakyiphesol. added to the reaction m xture over a
time period of about 30 mnutes to about 90 m nutes. 10. The process of
any of clainms 1, 5 or 6, wherein one of R and R2 is hydrogen and the

ot her i s hydridgerooessaftamylaf cltdms Thé quico edesein thaanalichtdonideRsatio or 6,

wherein the 3| bpnate .is _ethy| ene carbonate. V. The process of

any of cl ai r‘%’dfggg?ﬁ%,[kymgpgli’ﬁat(ﬁ@uﬁril)%faérsa onprises a C2-C10 al kyl ene

glycol. 13. The process of any of clainms 1, 5 or 6, wherein a second -

gr (r)nm;: 3; e(%.ﬂ?@ﬁaé%&ées%%%y o?cl%lirﬁscﬁ , g%rr]%- wﬂtrarequl ih%l e(l:lﬁy glfe cg;t_bfzjynla(%g (ias gl yeol or
added to the reaction mixture over a time period of about 15 minutes to

~about 120 minutes.

8. The process of any of claims 1, 5 or 6, wherein the alkylene carbonate is
added to the reaction mixture over a time period of about 30 minutes to
about 90 minutes.

10. The process of any of claims 1, 5 or 6, wherein one of Ry and Ry is
hydrogen and the other is hydrogen or methyl.

11. The process of any of claims 1, 5 or 6, wherein the alkylene carbonate is
ethylene carbonate. '

12. The process of any of claims 1, 5 or 6, wherein the promoter comprises a
C2-Cyqg alkylene glycol.

13. The process of any of claims 1, 5 or 6, wherein a second promoter
comprises water, a C4-Cs mono- or di-alcohol, ethylene glycol or a mixture

thereof.

-14.  The process of any of claims 1, 5 or 6, further comprises recovering the

product by filtering the reaction mixture to remove sediment.
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14. The process of any of clainms 1, 5.or 6, further conprises recovering
the product by filtering the reaction mxture to renove sedi nent. -31 15.
The process of any of clains 1, 5 or 6, wherein in the anine is an

al i phatic amne, an aromatic am ne, a polyfunctional am ne or m xtures
thereof, containing at |east one am no group characterized by the presence

s s 81 TRAAGI R oy 8 BORH 315 BPBIWHERS, B ARm RS Mhafighlud e, am ne
contains only prinmary amno groups, onl'y sécondary -amno groups, or both
primary and g8tuhdargromatinangne wppolyfubcticiiat aprine essiixifires! thermol5 wherei n t he

al i phatic am | no,alkyl ene diamne,. a dial kylamne, a polyal kyl ene
pol yam ne opbﬁﬁ%l u'?i%t l? ﬂl%ftrOé'lgfa}mlﬁ'gr%tlba?rggéggecﬂ)ygﬂ]%pﬁs?@c&ﬁé\égi n the
aromati c am st sn@astiveghyeirddettor REMYRINECradp Nhd RhERIP R &M@ aromati c
am ne or m xtures th?reof. 18. The process of any of clainms 1, 5 or 6,

wherein the SPHERSARY BIRANVAMHRAPUDS. ABeFRAIBIaET YREC FOoHPBNRMN a

het erocycl i cpadahyeE s&orlia X HheS §Bgpsof . 19. The process of claim 18
wherein the gl i pﬁhati c al dehyde 1s q IEr)n:ll dehyde or parafornal dehyde. 20.

The process of claim 18 wherein the aromatic al dehyde is benzal dehyde. 21.

The procass The predds b cltfr8ivindr e RpRAKAhinedb dRMbkReh S alatiihll al - 22.

The process of any of clains 1, , erein the nolar ratios of the
al kyl phenol , aidipikdamisiey adolikvians palyansingras niikoesitheueofl: 1. 8: 1 to about
1:3:1. 23. The process of any of clains 1, 5 or 6, wherein the al kyl group
of the alkylphenol is a _straivgg;f-_chai n al kg/l group or branched-chain al kyl
group  cdht al ke REPGESS oEglgtm 16 piorthe ammatic gmiredis arsisgleriingess of ¢l ai m 23

. “wherein the sg@iftminBah BoRbiKHngXBHRG2antifE or mixtures thereof.

18. The process of any of claims 1, 5 or 6, wherein the aldehyde is an aliphatic

aldehyde, aromatic aldehyde, a heterocyclic aldehyde or mixtures thereof.

19. The process of claim 18 wherein the aliphatic aldehyde is formaldehyde or
paraformaldehyde.

20. The process of claim 18 wherein the aromatic aldehyde is benzaldehyde.
21. The process of.claim 18 wherein the heterocyclic aldehyde is furfural.

22. The process of any of claims 1, 5 or 6, wherein the molar ratios of the

alkylphenol, the aldehyde and the amine are from about 1:1.8:1 to about
1:3:1. |

7' 23. The process of any of claims 1, 5 or 6, wherein the alky! group of the

alkylphenol is a straight-chain alkyl group or branched-chain alkyi group
containing at least 10 carbon atoms.
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branched-chai n al kyl group contains from about 12 carbon atons to about 50
carbon atons. 25. The process of claim23 wherein the al kyl group of the

al kyl phenol contains from about 25 to about 100 nole percent predom nantly
strai ght-chain al kyl groups containing fromabout 15 to about 35 carbon
atons and from about 75 to about O nole percent branched-chain al kyl

t ai| : ‘ Th
O oups. Cagt TR aoLsan: ik hdPhp i RERERLALEES, Pl The, Pl ocess

of claim 25 wherein contains from about
40 to about Peanabed-oheircaliil gpewrderntaimstitom sbpai thearbbaiatoras ity Bbogfr oups

cont ai ni ng f%@'@aﬂ?o?\“z%to § to about 35 carbon atons and from about 60 to
about 30 nol e percen ranched- chai n al kyl groups containing from about 9
to about 18 carbon atoms. 27. The process of any of clains 1, 5 or 6,

wherei n the | |, ] C redom nantly at

t he par azg’bs?blg?ﬁo%sg#ﬁec&%ﬂggo h@rﬁwﬂéﬁ@j@?gﬁl@ %ﬁtﬁ%gﬂ@%&%n@?c&?r&aﬁ wherein
t he al kyl phefrom alomtt 26ri0 mbotthE0Qpmnée pcfatbatr:]ﬂmﬁnmhﬁnﬂlyifa]a@ﬁk-y:hlamﬂl@ ihs from
about 70 to about 95, wei ght rcent. o t t ot a yl pheno 9. The
process of aH{P¥f cgpﬁ:wg&?rprrggt@ﬁ&s t\?/r‘?é]roé'fsf’tcﬁ@)o@( ppsIand e abeKt de,

hydr oxi de or 76%o @Bo@ (KewiciercentIsthAsh&LchaiAaIt Qro@:bg%n&%ﬁg?&dnﬁlg of

cal cium barium and magnesi um oxi de, hydroxi de or Cl-C6 al Koxi de and

m Xt ures theﬁ%‘ft.g@(ﬁboljﬁégﬁﬁf;@@s%toms-cl aim 29 wherein the Goup |l netal
oxi de, hydroxide or Cl-C6 al koxide is cal cium hydroxide. -33 31. A product
made by 5he rocess of any of clainms 1, 5 or 6, wherein the CO2 to Ca
rati o of 2Phe 1P GERASSS & Clgtin 2h whespigdhe allyb sraupmidhe aliyiphene! cordains -

3 from about 40 to about 70 mole percent predominantly straight-chain alkyl
groups containing from about 15 to about 35 carbon atoms and from about
60 to about 30 mole percent branched-chain alkyl groups containing from

about 9 to about 18 carbon atoms.

27. The process of any of claims 1, 5 or 6, wherein the alkyl group of the
alkylphenol is attached predominantly at the para position of the phenol
ring.

28. The process of claim 27 wherein the alkylphenol containing the para
attachment of the alkyl group is from about 70 to about 95 weight percent of

the total alkylphenol.

29. The process of any of claims 1, 5 or 6, wherein the Group il metal oxide,
hydroxide or C4+-Cs alkoxide is selected from the group consisting of
calcium, barium, and magnesium oxide, hydroxide or C4-Cs alkoxide and
mixtures thereof. |

30. The process of claim 29 wherein the Group Il metal oxide, hydroxide or

C1-Cs alkoxide is calcium hydroxide.
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32. A detergent-dispersant antioxidant additive conprising a Goup Il netal
car bonat ed, overbased Manni ch condensati on products of al kyl phenols, said
product additive having a CO2 to Ca ratio in the range of about 0.01 to
about 0.6. 33. The detergent-di spersant antioxi dant additive of claim 32
having a CO2 to Ca ratio in the range of about 0.3 to about 0 5. 34. A

det er gentgydi %5&6 r t al

car bonat e(] Ease %bﬁ %&c%%ﬁgéejﬁtééﬂe §fn&%;ﬁ%dius% of aEfr%/!]ﬂ Refiot s

wher ei n t he Kafairatio obthegmedudtin irpthedantis obhbaltiyd plrestaduti06.a  condensat i on
product of an al kyl phenol, an al dehyde and an aliphatic amne, an aromatic

am ne, a polyfunctional amne or mxtures thereof, said additive having a
C2 to C3% at"-‘idﬁtB@ei‘lhdtShefaaaathtiq)ﬁdaItb@dditiOe(a;d)mpuismgcmercﬁupﬁlj n&dal The

det er gent - di r t Xl ditive of clai aid product
St ove: has CoaRatd, Bkl Aed Rng R indeRa oo R b SlSkbelaRa: © o"5 “s6.
A Manni ch cosdiensaticadditveyelingB0,3b Th mtibeaeid @ﬂg@@@%@t @138

al kyl phenol , S a(.ggehyde and N-phenyl -1, 4- phenyl ene di am ne The
product of cPEPYH wherein the al kyl group of the al kyl phenol is a

strai ght-chain al kyl group or branched-chain al kyl group containing from

about 10 argﬁn about, 50 carbon atons. 38. The product of claim 37
wher ei n ﬁ?% edg‘?)tfp‘? Ispersar aplivyidgReadditivaefl claipba? having & Gon tat ons to

about 24 car baragd Hihe rarde 3Pabdit®. :@E&QH&]': dcpé. claim 36 wherein the al dehyde
is an aliphatic aldehyde, ™ aromatic al dehyde, a heterocyclic al dehyde or

m xtures .thereof. 40. The product of claim 39 wherein-the aliphatic
_al dehyde3its paferdreiibdidpomant affoxlddnfBHERAY €8mprising a Group Il metal

carbonated, overbased Mannich condensation products of alkylphenols
wherein the Mannich condensation products of alkylphenol is a
condensation product of an alkylphenol, an aldehyde and an aliphatic
amine, an aromatic amine, a polyfunctional amine or mixtures thereof, said
additive having a CO; to Ca ratio is in the range of about 0.01 to about 0.6.

35. The detergent-dispersant antioxidant additive of claim 34 wherein said
product additive has a CO, fo Ca ratio in the range of about 0.3 to about
0.5,

36. A Mannich condensation product comprising a reaction product of an
alkylphenol, an aldehyde and N-phenyl-1,4-phenylene diamine.

37.  The product of claim 36 wherein the alkyl group of the alkylphenol is a
straight-chain alkyl group or branched-chain alkyl group containing from
about 10 carbon atoms to about 50 carbon atoms.

38. The product of claim 37 wherein the alkyt group of the alkylphenol has
about 12 carbon atoms to about 24 carbon atoms.
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-35 PROCESS FOR MAKI NG GROUP |1 METAL CARBONATED, OVERBASED NMANNI CH
CONDENSATI ON PRODUCTS OF ALKYLPHENCLS ABSTRACT OF THE DI SCLOSURE Thi s
invention is directed to a novel process for making Goup Il netal

car bonat ed, overbased Manni ch condensation products of al kyl phenols, which
process uses ethyl ene carbonate as both a source of carbon dioxide and
ethy’ enesgl yeRe prdduchsf dihfitl 58 whelifithe bRBNIEAR PR SEREIIdMGeS O

et hyl ene‘carbonate 1 n the present I nvention, carboration and oVerbasing
Manni ch condeieszaticaldensieustheterboydlicwldsiydelos niistupesthiegad. whil e at t he sane
time the viscosity of the carbonated, overbased Manni ch condensati on
products of al kyl phenols remains within acceptable levels, typically, under
1000 cSt48: T perduchof daien B9 ederrinithe stiphatin aldehydeds garatoneidenyde

car bonati on ' condensation products of al kyl phenols using a
C[err]-CIerr?F%T%%@Bh@malycoI and carbon di oxi de. The present invention is
also directed to a detergent- dispersant antioxi dant additive conposition
conprising Group Il metal carbonated, overbased Manni ch condensati on
products of al kyl phenols, wherein the Goup Il netal carbonated, overbased
Manni ch condensation products of al kyl phenols have a Cerr] to Ca ratio
of at |east 0.01.
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