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SULFURI ZED PHENCLI C ANTI OXI DANT COMPOSI TI ON, METHOD OF - PRE KRINGF%ANE
AND*PETROLEUM PRODUCTS CONTAI NI NG SAME Technical Field The
present invention is in the field of lubricating oils used primarily in
passenger cars and trucks. Background In providing |lubricants for

i nternal conbustion engines, such as those used in passenger cars and
trucks, it is desirable to provide antioxidant additives that reduce

engi ne corrosion. Anti oxidants in the form of hindered,

sul fur-bridged phenols having a branched al kyl group on the al pha carbon
atom and nmade by reacting the phenol with sul fur dichloride in a sol vent
with recovery of a crystalline product fromthe reaction m xture IS
disclosed in U S. Pat. No 3,250, 712. The preparation of a
crystalline 4,.4-thio(2,6-di-t-butyl phenol) product by reacting the
phenol with a sulfur halide in a solvent such as acetonitrile, carbon

di sul fide or carbon tetrachloride with or without a catalyst followed by
treating the reaction mxture wth alkali hydroxide in al cohol is
disclosed in U S. Pat. No. 3,678, 115. The preparation of a liquid
| ubricant oil additive m xture of 45-75 wt % ort ho- al kyl phenol and
certain anmounts of nono-, di-, tri- and tetrasul fides of the phenol by the
reaction of an excess of the phenol with sulfur using an organic am ne
catal yst is disclosed in U S. Pat. No. 3,929,654. It is also reported in
this patent that sulfurized Hak hit.aR! RI9R SfbpiRiéré €act i ng an

al kyl phenol with sul fur nono-
2 cause copper corrosion pRiBa : IO of corrosive

sul fur species such as sulphochlorlnated alkylphenol U S. Patent
4,946, 610 discloses a liquid, sulfur-bridged, hindered phenol antioxidant
conposition that is prepared by reacting a m xture of hindered phenols with
a sulfur chloride in the presence of a polar nodifier. The conposition is
an effective antioxidant in |uBACEERAUND QF FHE FNVEBTAONCausi ng excessi ve
copper corrosion.

Field of the Invention
The present invention has to do with hydratable granular focd
products and methods for their production. 1In particular, the
invention relates to hydratable sauces and soups which do not tend
5 to form clumps when milk or water is added. The products of the
invention generally do not require stirring before or during
cooking and require minimal or no stirring following cooking to
obtain a uniform homogenous product. When sauces of the invention

are rehydrated in the presence of carbohydrates such as potatoes,




One of the objects of this invention is the preparation of an oil soluble,
chl 6rine- free, sulfurized hindered phenolic antioxidant that does not
cause excessive copper corrosion and is a highly effective antioxidant in
| ow phosphorus (<1000 ppm phosphorus) hLubricating oils used primarily in
passenger cars and trucks. Summary of The Invention This invention
rel ates generally to substantially liquid, chlorine-free, sulfur-bridged
phenol s useful as antioxidants and nore specifically to the preparation of

a substantially liquid, chlorjne-free, sulfur-bri dged ._hi nder edgtghrg&(al

conposi ti ons whPFFaar E1es A% FOR LikSr i BRYYSAL (e ACHUBPPC AT i FTO8TT

W t hout causi ngbg&%s%élgfg&pgggkﬁg_rosi on. The invention also includes

| ubricating oils contal ning an antioxi dant additive of the present
invention, as wehd mSagedBifiod of reducing oxidation in the l[ubricating oi
used in a machine such as an internal conbustion engi ne. As used
herein, reference t®resgngiirraviaalablel hyfratakleafons produsterrequbre Gpoaingi ons
that are chiefly liquid. In this regard, aged sanpl es of sugstantial
liquid, chl®rin&ben gater °§d‘r1r15rl-%auafig°g%&np?i‘%ﬁ5|%° SRETES T 8RY PAETtHHTE to
forma slight agbuil. of ey shalld 2aLkal,  sOERAGE! LisdliQuBdaifieashiasgof 2
cont ai ner where product “cones Inh contact wwth aif and the “glass confainer
surface. Someti BBskiHGL € Fodhsdaapid, akin G yWStPdwakg alppDicdtiofiethe ABoducs | Mgt

3 sedi nent at the bottom of the sanple. Cenerally the anount of
crystallizationbesrewakef finm thkacyes aid)rathirrethtibpropgiilya afndleRstHraiFei n
sul fur content._ For exanple, materi.al repared with 3.2 noles sul fur, /

mol e active pheR®¥TGertdr 4 FoRBESSHYY °§B¥ﬁ£tandcr Paltti 24t i%ﬁrﬁcgr’r?%ad‘éld
sanpl es atl6°°”¥$$ﬂﬂ§£€%¥5ﬁi5£bmever, a drop in sulfur content to 2.9

nmol es sulfur / nole active ﬁhenol gives significantly nore crystallization.
For exanple, 50 W whe®idhibk efudd pieduellsasuchOadQfy@rated sanees el edaied
liquid. This is still an advantage over the pure conpounds that have

mel ti ng poi nts vigr other degrasdsnts, Ahehihjifkenisg| 29AntontANcheho GHES i3%6r ove
liquidity but would . significantly hyrt copper _corrosion characteristics.
Exanpl e VI bel oW ﬁllggt r“gf‘élglyt ﬁf‘gsel Hf“ﬂ%? é’%ﬁ%i"f‘?uws StirTipg glesntaal?%fletder ns,
the antioxi dant 3¢0HR086dK198S OfhikhErd¥i8ReId wobY GRini @0sddiCliddene RPhisreladant
conpositions conprising at | east one thiobi sphenol according to the

formul ae sel ectadbelsr ore torepgyredupiclonSirddhyiyané (ingredfests] such as pasta,

potatoes, rice and the like. These problems are minimized or
avoided when sauces according to the present invention are
employed.

All percentages and ratios set forth herein are by

20 weight /weight unless specifically designated otherwise.

SUMMARY OF THE INVENTION
The granular food product of the invention is hydratable to

make sauces, soups or similar food products. The product is in the



and

4 [err]

whefein Ris an al kyl group, wherein Rlerr] is selected fromthe group

consi sting of

al kyl groups and hydrogen, and wherein X is in the

range of from1l to 6 and wherein the angi oxidant conposition is
substantially free of chlorine, and wherein the antioxi dant conposition

being in a

5

[err]

10

15

20

: . ~ substantially liquid form In broadest terns the
i nvention includes sul fur-bridged phenols referred to as

prepared in acco oq:ianngg g\ém:arguqeghﬁleg‘glnne rm‘fcﬂ:lre S@ﬁg;xhggolug ﬁpﬁ S¥eferably more than

t hi obi sphenol s

about 98% have a particle size from about 1000 microns to about 175
microns {(i.e. from about 18 to about 80 mesh based on the United
States Standard [ASTME 11-61] ("USS") sieve system). In other
words, more than about 90%, preferably more than about 98%, pass
through an 18 mesh sieve and are retained on an 80 mesh sieve.
The granules are both hydrophilic and hydrophobic. The
hydrophobic characteristic causes the -particles to disperse when
water or milk is added but it does not prevent the absorption of
the water or milk because the particles also retain their
hydrophilic character. This is contrasted with prior art
hydrophilic dry mixes which absorb water rapidly and form clumps
which must be physically dispersed by agitation or mixing.
Various ingredients can be employed to make the granular
product depending upon the desired flavor and end use. An
essential ingredient, however, is an emulsifier such as lecithin,
mone or diglycerides or other food grade emulsifiers which are
capable of imparting hydrophilic characteristics to the granules.
Accordingly, the granular product of the invention can contain from
about 2% to about 55%, preferably from about 18% to about 35%, fat
or fat substitutes or a combination thereof. Other ingredients can
include crystalline ingredients such as sugar, salt, citric acid
and substitutes therefor; dairy ingredients such as dry milk,

cheeses, cream powders and the like; spices, natural and artificial



Product "A [err] Product B

6 = wherein Ris an al kyl group, R err] is selected fromthe group
consi sting of al kyl groups and hydrogen, R2 is selected fromthe group
consi sting of alkyl groups and hydrogen,, and X is in the range of from
1to 6. Mmay be selected fromlithium sodium potassium and cesium
Byproducts may i nclude, several species such as those depicted here:

[err] (III) wherein in

species C, R = aI |, R1L = H in eci.es

alkyl, R = H i H%‘ﬁ’&éi' e?adégh%ize&i:.%ﬁge ﬁlhca'.l A3 é_tagflﬁﬁ (n;/thE, modlf:.edrh
mai-n advant age of,.Lhi scknvenki QY _described in U S. Patent
4,946, 610 |sa%€e usg o? el&?%he ree sul fur source and the
preparation of a prodisch #irish @celpl OAMY of the Shgfddients)t eRieptndot @de heat
unreacted 2, 6-di al kyl phenol. A further advantage is that the

sul furized hi ndeseusifhuaoingredtientts ard Rilpdessit |aer|e| 9l¥§ﬁ éni acb¥gheshear or

The present |nvent|o al.so, i ncl udes | ub |cat|n osi {ions and qy.
organi oo Y uabei SRR A Hitg Ch PR 6 MHEEGH gt GBI e ph 12

i nventi on. I t | r uat a
concentration i nh? t-'eedr g%g%leoﬁ %Ul%%&ﬁg é%e%g /%o%gﬁ%él?texg %Bﬁb?\%g%g@t

and nost preferabbty adbve tHeN@eDtimt poind,NahBechieange 0§ coated withmaOfbed o
about 2.0 % by wei ght.
binder composition to make a first particulate composition. The
first binder composition is applied by spraying during mixing using

10 conventional means such as a high shear mixer or a fluidized bed.
Spraying is conducted through a conventional nozzle. The size of
the nozzle orifices will determine the size of the droplets and,
accordingly, product particle size. The temperature in the
fluidized bed is maintained at from about 20°C to about 50°C.

15 The first binder composition is water or an aqueous solution
which can contain as ingredients from about 0% to about 35% of
soluble starch, 5-20 D.E. maltodextrin, dextrose, sugar (sucrose)
or salt or any combination of two or more than two of such
ingredients.,

20 Following the formation of particulates with the first binder,
the first particulate composition is dried to a moisture content of
from about 2% to about 6% at a temperature from about 35°C. to
about 60°C. using fluidized drying or drying under a vacuum to make

a dried first particulate composition.



7 . The lubricating conposition and liquid organic fuel of the
present invention may additionally conprise at | east one conposition
selected fromthe group consisting of dispersants. detergents, antiwear
addi tives, supplenental antioxidants, viscosity index inprovers, pour
poi nt depressants, corrosion inhibitors, rust inhibitors, foaminhibitors,
and suppl enental friction nodifiers, as appropriate to the desired
application and as is appreciated in the art. The suppl enent al

anti oxi dants may in dglal 550§§1é%el gggl%qlggeo%mé%ﬁtgggqg CoORIaShi gy Qbo1

di phenyl am nes, al ky at e am nes, phen napt hyl am nes,

tert-butyl phenolgy §.|!‘J| f Héic?%gc?éﬂ@il RNRROLS ambldtlte@pska@Leé id1S from about

di t hi ocarbamates, oil soluble copper compounds, and oil sol ubl e nolybdenum
conpounds. It i aspceserﬁﬂoyxt bel°Ceangidt elnathe heet gsmsigfive Ujngireddsntal such as
antioxidants wll become nore conmon in the future. Thus, it s preferred
conposi ti ons of naAsETa aadAFtiEiFant EAAVATSe| SRESFINE RIREALDH RE™RRPASXSdant i n

addition to _sul furized hind red hengl s_of the pre n

Such lubricatin q%B ds???%ns %ququ?%ubfﬁaﬁPg f%“ﬁglﬁ &§E£h€ﬂ$ﬁﬁ|%f%d in
accordance with ﬂd@@tdn@eﬁlm%ef&ﬂthef@ff terbdi dbuhe é‘éiditrh‘ﬁﬁtég ushfg a
present invention. The present invention also includes a nethod of
reduci ng the oxiflatdwed, ewellanfvbnppdmon getiat eumrcofodiewingnmahngctaed
fromthe group consisting of |ubricatin conposi ti ons and orggnrc fuel s,

whi ch met hod corfi#cPed r?@n érsaPPR/l"&Gdi%g:hFos?"f?emamb%’r A8l ERfndSrpRPERDn an

ef f eCtI ve amount Of séaé:% Xllr.'dJ‘.aEntCOl'(fl-:O Il O?I tfl OI'(] )a(\t%grg',\lﬂ.g EP&!‘ ahge (B eéf?nt
i nvention. Typrchfly, an e ective ant T OX1 dant conposition

Wil be i theinafiesr HintRReA&i@EH binder composT.rteopresent i nV_entl on al so
i ncl udes a nmethod of producing a substantially liquid sul furi zed hindered

phenol , sai d nmet hod xfseprtiss pgrtimdest @&ps cogdd pritpartiengeaond )btlmee’ ofthey (i)

at |east one substantrally chl ori ne-free_ hi ndered henol &
substantial ly cH*r? H¥dratable granular product ready f r use to maké a sauce or

8  sulfur sourg fip aaceg dé (‘5 Yo Bhel GRSL: QE aﬂﬂéal_ﬂ(- rrms? %&9&9&%&%9&@ er;

in a polar sol vent causi ng conponents and (i1

react for suffi cuyerhtddugremﬂnd & wdtfeki Gna@nthed e Ap&tiakgUre® SIdrAS at audfidosm at
| east one chlorine-free sulfurized hindered phenol. The hi nder ed
phenol may Be seiuepersdonr oRefdre BrdFapi@oNte BFAMPISE: Product can be added to

other foods, for example, pasta, potatoes, vegetables or the like.
Then water is added and all of the contents are heated to prepare

a ready-to-eat food in a sauce.

20 DETAILED DESCRIPTION OF THE INVENTION
In a preferred embodiment of the invention, the granular
product is employed to make a sauce for a carbohydrate food
material such as pasta, potatoes, rice, cous cous, burghel or the

like. In a particularly preferred application, the granular



[err] . wherein Ris an alkyl group, Rerr] is selected from
the=group consisting of al kyl groups and hydrogen, and R err] is selected
fromthe group consisting of al kyl groups and hydrogen. It is preferred
that the R group and the R err] group bg selected fromthe group consisting
of al kyl groups of 3 to 12 carbons and hydrogen, and nost preferably from
t he group consisting of alkyl groups of 4 to 6 carbons and hydrogen.

The hi ndered phenol may be selected fromthe group consisting of : 2-t-

but yl phenol, 2,6-dj-t-but enol, 2,4-di-t-hutyl phenol - sec-hut yl.phenol ,
A S R AR e T e
2, 6-diisopropyl <§l—?sﬁ5ﬁ ol r héats Qat ¥ mRBeRAke oven
2,6-di-t-octyl pEeno ,Lr ngrﬂéla'l ??q%g%iﬁhg%l?h%?%; cycl opent yl phenol

2, 6-di cycl opent yb pdaerpland 2gehtdi CarGlre petid vopken produd:tt béfidrel egrimgesol ,

9 2,6-di -t-anyl phenol, 2,4-di-t-anyl phenol, 6-t-butyl-o-cresol

2, 6-di -t - dodecyl pheSatces 2and|sdips atodedifigpheride, imveasian Fay| g madedd a
2,6-di-t-octylpheno |, . 2,4-dji-t- octyléphenol , _b-sec- bUEQ/ -lqixgzcrie§oé of
2-t-octyl - p cr e8¥Aad VAriets 9E SARVRTE ABE TS XtHITE bR YPRB-25 FEO BT OBy phendl
6-1-octyl -0~ T 3l sndcrdr1BRUSEVIG1006EL 3 co PAedbisthlRRal IRI80na BRI ugBSt
preferably will be selecte romany two of nore such hindéred phenol s.
It is preferredot hilkeédi@ Bildet! ikl fEoiAEPrd yeamllanedt gplodsot fiaving the
The pol ar solvents used in accordance with the nethod of the present
invention nmay Besiza¢ hygperigbiataadpardrerhbliFerhtaragtRirisaics hode deereidedd

fromthe group consistjng, of 2-propano met hanal , .et-hanag 2-but anal_,

1- but anol , t - buf§Aeal &bﬁo??SJf?éeE}’g’E‘%ﬂh?Li‘f arﬁpeiﬁ'(r%g?p%lr%‘ _C:Z-cé? ﬁ?/citﬁ&%nl%ﬁ and
preferably,2-prQpanolpe granular plBuEH el NGl E&R BY! dohl ERpDI LR Riter
phenol s of the present invention may be prepared by reacting a hindered

phenol m xture @t trilelaenentaperatibiefron dboet fresgnce aout ayP0Af kissl addedt al

hydroxi de pronoter and a polar solvent. The reaction nay be carried out at
the reflux tenp8Herdre i6fntheeBEFee Mefonher siugteg sopkindueRd mpkeal o mdfal

sul {1 0e ract e WAL ORI UL LA LU PLAG s S M
the addition of g@,da08z Qg{lﬁf $RIn¢eRhl use, water or milk from the refrigerator
15 at a temperat-ure from about 5°C to about 15°C or ambient water at
a temperature from about 15-30°C is employed and the granular
product does not tend to form clumps in this temperature range from
about 5° to about 30°C.
Granule size is important to achieve the objectives of the
20 invention because too many fine particles causes clumps and too
many large particles increases the time required for hydration. A
few particles that are tooc big or too small can be tolerated,

however, as long as more than about 90%, preferably more than about

98%, have a particle size in a range from about 1000 microns to



After the water washes the non-polar solvent nmay be renoved, yielding the
substantially 1liquid sulfurized hindered phenol product. The
advant ages of this process are that the sulfur source is substantially

chl ori ne- free thus producing a chlor%ne-free sul furized product. Use of
a chlorine-free sulfur source also allfows one to drive the reaction
further to conpletion, i.e., reacting greater quantities of hindered
phenol, while maintaining a |low |l evel of corrosion. It will be under st ood

that reference Lo \he,product bying, substantiall v,ghlarings{! se ks ot ended

product is free,gf amuaﬁamogazcbk%g%nwly@aﬂ Vx@i?lﬁx' eﬂroifgﬁteevshhat

woul d cause copper corrosion in a given desired applica

process thus dese nbst sieedurasak corginettonn Umt#somd%hgbiqvasul furi zed
(typically greater than 8 wt. % sulfur in the final product), the main
products bei ng sul f igrioysi m&dgnﬁsma@l kyllpﬁh?énm snakw@enaﬁwlaﬁfpma@ ng

sul fur atons between an ed hen rin can var from1 .
The process as ‘Efe§8?i’ﬁ’é?/nb’r%8 gr?)%t %ﬁ g gaﬁgﬁ"ﬁﬁ FOFoRE S 8£four
sul furs. Very sl L guanti L&ﬁ‘ﬁ :beé Qggﬁre%h@hé}%héUééa%le?rdz(igﬁ%rﬁee

five, six, and seven, may be produced. Because chlorine-free products are

produced, the remeticgn tﬂ‘ﬁﬁeb&nﬁfdd‘ieﬁté UhdyhehaveO yHeip| @h Ohydddprdlipr educt s
with low levels of unreacted hindered phenols can be nmade. An advantage of
great er conver stvsasphghict mﬂgecqfeéaéﬁfﬁnsﬂfi $hippant EhféeﬁF ddl?c'e‘%'“&ﬂsbﬁ’c@eaf are

| ess volatile, pr o Y, ra 0 nce | h te ure

| ubri cant appl |§’§t E 1 YoidlacP '}3; ramg%‘an?a §°8‘f 5Foce r&ﬁ ks
product of,q he Jﬂt‘ﬁ@@;rah{?i/@éﬂuh%g' 8nd RRLi LA cth&Q'&EI&;@Ee rp@&d?&ﬁ—@l
substantially liquid Tormwhich greatly enhances their solubility as an

additive, such wadlehaen @hdeeflidrnia bhA&¥soirkquired as an |ingradiedts@ibebea

found that the chlorine-free sulfurized hindered phenol product is an
ef fective anti cecaadtbipAephothe %h%ﬁ?ﬁﬁ?fﬁ-lenﬁﬁs“één@% £8% eXABR - 81'“}%1‘ if e

oil's containing.ap am)1<1 (2! %od 090, PRM. PRAIPIOLUS derée‘é?gnésf 1mpart
anti-wear additive Na 1w P ospﬁ‘uoru passenger e.g.

oi I's containi ngayapséwslevaﬁ&xc&q@sm PRASPELYIUS &%rby@étammbzwone
anti-wear additives. Detailed Description of the Preferred Enbodi nents

| n accordarsce wikihledenf ohegotnopsednmpmryhet beidapkck opwavgdet deeris and the

description of the preferred enbodi nents of the invention :presently
consi dered to Bcéwfqa'e B%rsatctﬁﬁchélcs of ingredients of t:he granular product

Small scale routine experiments can be conducted to optimize the
hydrophobic and hydrophilic characteristics of the granular
product.

20 The granular product of the invention is made by first
preparing a dry mix of desired ingredients with from about 2% to
about 55%, preferably from about 18% to about 35%, fat or fat
substitutes (the percentages being based on total weight of the end

product, 1i.e., the granular product of the invention} or a



t her eof ». The process described in this invention produces a

sul furi zed hi ndered phenol product that has a nunber of advantages over
sul furized hindered phenols produced using different processes. First, the
product produced is substantially liquigd with very high solubility in oil.
Second, the product is substantially chPorine-free and does not cause
excessi ve copper corrosion. Third, the product is a highly effective
antioxidant in both conventional notor oils and | ow phosphorus notor oils.
The process for RLagialng tRLscEn! OlAGHEE Co bl bafifb:BL IS G¥aphiana)

i nvol ves reacting a hindere phenol "m xture wth elenental sulfur in the
presence of an ajdedl igradet dachypdh@edsde pmemakeiredNdingrpdicatssoan eitclude
The hindered phenolic mxture used in this process should contain at |east
two different himydeaBdnphemgredieath bt Mg asudagastsadhe RikRiGgasifn aphe
ortho or para position. Hi ndered phenols of this type are called reactive
hi nder ed phenol ssuWehieitas thezeforindaisnt HRFTesiensf §¢ GFo‘g‘afan 227958l e in
the mol ecul e for_reactign with sulf.ur. i N at
the phenol i% suBSEltite ?ﬁn%tt% elég%' osﬁgc%gr't %{‘%%%i %}{ag%@vﬁf?ﬁlgbﬁfgg;cvtﬁc%'
chain C3 to Cl2 glik}lniHgOLPsntancudy of edrablies (Gdrive, CRodiltiyd, giaayp.etc.)
Exanpl es of suitable ortho-al kyl phenols include: 2-t-butyl phenol

2, 6-di -t - butyl phemdol vegetable gun@, 4andi -thebutijke pledolany?2 combifatigh pREndhe

2, 6-di - sec- but yl phenol 2, 4-di - sec- butyl phenol 2-isopropyl phenol

i i sopropyl [§epng- 2, 4-di i sopropyl phenol - 2-t-octyl phenol

i -t-octyl phenol I 4-dj.- Lo ot h - t I

i cycl opentyl pheﬁo Hxing vess%?f%:hc%(szl Eg)p%ir??lylgg%erno% %g‘?ﬁ)%%?yﬁ%%ﬁgsol

i -t-amyg phegald to make a dryZé@urd 3 HafiARg| the fat component with all
6-t-hutyl-o-cresol 2, 6-di -t-dodecyl phenol

, 4-di -t - dodecy| phettedl reRagmindylingkrediepreseokcept fox g-hgi bindgis|gidehsat

, i -t-octyl phenol | 6-sec-hutyl-o-cresol ﬁ-t-.ofctgl - r%-lcresol ices

"t -dodecyl - p- cr ¥EAtIVE {AFREAIREE (Lifr BRHTRRHE 2B 425838 18V PesT
-t-dodecyl -o-cr rotein compoubld)-reactive hindered phenols may al so be
present in the hindered phendl mxture. By non-reactive is neant a

hi nder ed phenol wi t htikw dayahi@bke ilyHesnaganso iabohbecher tihop print of the fat

15 component, i.e. to the melting point or a temperature up to about
3°C higher than the melting point, and then it is sprayed with a
first binder solution to make a first partiéulate composition.

Forming particulates with the first binder solution is
accomplished by spraying through a nozzle during mixing using

20 conventional vessels for this purpose such as a high shear mixer or
a fluidized bed mixer. Suitable high shear mixers include the
continuous Schugi mixers available from Hosokawa Bepex Corporation,
Minneapolis, Minnesota, USA and the Zanchetta mixer available from

Zanchetta & C.s.r.L., Lucca, Italy. Suitable fluidized bed mixers



para positions of the phenol. These phenols are conpletely substituted at

the*reactive sites of the phenol aromatic ring and are thus not suitable

for reaction with sul fur. Exanples of such non-reacti ve hi ndered phenols

i ncl ude: 2,4,6-tri-t-buty|pheno| di -t-butyl -o-cresol

2,6-di-t-butyl-p-cresol 2,4, 6- trl-sec gutylphenol

4, 6-di -sec-butyl -o-cresol 2 6- di - sec- butyl - p-cresol

2,4,6-tri-isopropy|phenol 4, 6- diisopropyl o- cresol

2, 6-di i sopropyl - SO e l.ehenol
S é]cat% éjruldtlz%‘a kf ab e H {ﬁ]gee g ertl:gl bt recifioel]

2-t-butyl -6-sec- I'eso m xtur €s” contai n
75 W.%to 95 wy eOfaa?nsafa%w@rewd@s@qnd&m@mﬂocAém.auf@aemtaammgmtwo
or nore reactive hindered phenols and from5 w.%to 25 w.%of a
non-reacti ve hi neffceskqohetid,i Boghuri, (Geemamnt aheuengaméscarerﬁmoemmth%aﬂi ve
hi ndered phenols. The m xture preferably contains at |east 50 weight %to

75 wei ght % of andifessrihed BpafhenbiberBERTE -al Bof PFORAE. H§e(PLaEhe fluidized

2,6-di-t-butyl phenol. An example, of a CIfIC h| nd red .phenol j c re
used in thi Sgll nvBsf i $RT coRTaTHHEt RS wta"% ‘3 ?y? %e%ol 4 ﬁf@% .

2-t-butyl phenol ti f n onﬁ_g_]é_ﬁ_g_gu_ﬁﬂﬁ. %
2,4,6-tri-t-but y%@%tg gﬁj agﬁt ﬁég%%rfngiﬁsf%%h?é\aa’grgg p enbo o| 2 conponent

13 The $&ifdesimad phe Ph @efpY pbged cosd-adeW td@pgheyment:alaa,
sul fur in amounts based on the tot aI reactive hindered phenol i ¢ content.
Typical |y, a totamerdfarp Chenirad. gocienlyeHashirgtone 4. - SAFS @V’"Bﬁ*séums"éd”lﬁér
nol e of reactive hlndereg heno Lower of, sul Rroduce | ess

sul fur bridged hitfdef&de 6‘11§°%m§/a6? %u5§¥§?ﬁf‘3ﬁ’§7‘530 aira' Products while
hi gher levels of sul H’g ALQHUCE Br MDY 6t RET QSIaRe a&ﬁ@éj\.{écrsollﬂl%npbﬂﬁhc%hnf orm
of the elerrental ur 1s not critical. The al kali net al

hydr oxi de used teormﬁmrabemghediea@tfm amyt s ad\abohic t35¢ oft sohaklei sarghkal i
met al hydroxides, e.g. sodium hydroxide, potassium hydroxide, Iithium

hydr oxi de, ceS| uﬁﬁ Iﬁydraéli{l gRiub¥h aodibiadk foAd araash) . net2d dWﬂPﬁ%eﬂ’él‘(?sléBt

typically is ased_on t of actlve dro S|n tive
hi nder ed phenoI| e xpure éEf"t%rf‘a‘l efxgzioﬁ‘ "meres afﬁ % hydrg i de

preferably are usGhihtioRVEF ¥wBDLEL make &CEhMﬁlhyié’émﬁ% derl ved fromthe
reactive hindered phenols. For the hindered phenolic mxture described

above the alkali netate la:y@urmxmﬁehedmtembm@ardatrmomm e.twlfowhdiomscludmg
2,6-di-t-butyl phenol 75 g / 206.36 g/nmole = 0.363 noles 1 acti 363
mol e H 2-t- but yFIhEHEE, 18 §ToR abger 3% Fondpout=5Q% 0BTeiasPRYY fra'&f“’r"@ét |;|o%

0.120 nole H Tot | £ th
0 159 mole 1 TotSrBUTRrf HheteipHE I, £ixdtdofac pased on total veight of the

0.483 nole granular product of the invention.

As an example of the invention, when a fluidized bed is used

20 to spray the first binder on the dry mixture, the binder is sprayed
through a nozzle in the fluidized bed as the dry mixture is
fluidized in the vessel. The orifices in the nozzle are sized so

that droplets of the desired size are formed and this determines

the particle size of the first particulate composition. The



The preferred solvent used in the reaction is 2-propanol. Oher solvents

t hat. may be used include nethanol, ethanol, 2-butanol, 1-butanol, t-butyl
al cohol, 1-pentanol, 1- hexanol and 2-ethyl hexanol. The anount of sol vent
shoul d be sufficient to dissolve the 1%arti ng material and solubilize the
sul furized product. 14
The hi ndered phenol m xture, elenental sulfur, alkali nmetal hydroxide, and
solvent are conbined at roomtenperature and slowy warned to refl ux
tenperature. Th reaction. is.carried o t. refJux.fo O.m nutes, tQ,
hours. The or de%eo A aBﬁ?{Jiuéﬁlzeo‘#’LFﬁelsr Eﬁlgntaér?%geﬁg sa%ngfoncl:rl ?‘ll%a%%, gand
the reaction ting mugergaeéa@_g?gnmbﬁ RpoHaringd meb iy pdit ré&ACLLRONsREr i Od
the solvent is renoved by distillation. Vacuum may be applied in order to
facilitate the rempusdntoftiehebijeasivd baidg 06 keep thel temperathiire cluzeectd thé ed
reaction mxture contains substantial amounts of various al kali netal

sul fide salts tfrePneSinbeto eph#nredbirdimgt he product by water washes.
Generally, two to th,{,ee tyvater vvaﬁshef are suffi.cient 'Eio.r nove the salts
with the |ast water WasH*&8ht RFHTY A B PORHdGRt 181 9545, 5° & nBEShBF&r
sol vent may be adgledhdWei Pibel BEoNALE! L YA3AGS 40 at a8 ddpBSedae £5GPALBRL ON
of the organic product fromthe water phase. Exanpl es of non-pol ar

sol vents that nm@g°bDeto udedt i srCtuderdfexabyy; uysehd of gl ssdhelrying hyd athed,

chl orof orm nethyl ene chloride, toluene, xylene, benzene, pentane, _
hept ane, and octUffer avRetum ke nakst a gAried uLirghsRrrtheulatigasewrogieiarepar at ed
and the organic m xtur.e i s _congentrated distillation t ive the.
desired sulfurized h‘?’sﬁa’%r% (iphaé'ﬁolorplao&ﬁg%.Jal%@*:-?%a%’t’i%n ?g‘gi %{f’lfgt &éf%ﬁ in
Figure I1. 19 particdl8tS Wdndbs Z8dn! L 8Uidd104 NALLRL: R RehpdaPHE lor BELMES,
dependi ng upon the phenols in the initial mxture, mxtures of sul fur

bri dged bi sphencbsuand/otopkoyphariol Thenpbertdat Henbiabveal ggredpesseBuad by
Products A and B in the above reaction scheme, where [S][err] =1 to 6, R
is C3 to Cl2 br &FcPREdral Rpf axhifivtadfdarersr ePiqedcienBRftaly campareifepr®or C3
to Cl12 branched ... The pr . alsp contai.ns 10 to. 25 perceni. of

unr eact ed phenolagk%%dc lcoﬁ?lzf?ggg%l%llrl? %°8'Pp°pszirté°rh'yd¥r[‘%lgseﬁs(%eﬁlgg?{elsy &%hd D
in Figure [I11).inGhiGayrsdsel NRIcR0R: o ea6id ¥ed drpad eRNErYpsr Ofd e R | Y
present in the starting material are unchanged in the reaction and remain
in the prodéct (@bpetiled Enuhedi gEpkldwiny mixing, a second binder composition

15

is coated on the particles by spraying through a nozzle in a

fluidized bed or a high shear mixer, in the same manner as the
application of the first binder composition.

The second binder composition is a solution comprised of two

20 components. The first component is comprised of a food grade oil

and/or a binder such as the first binder composition defined

herein. Suitable food grade cils are those having a low linolenic

acid content such as corn oil, cottonseed oil, peanut oil, olive

cil and the like. Higher linolenic acid oils such as soybean o0il



The sul furized hi ndered phenol product typically will be isolated as a high
viseosity oil. The product can be used as is or may be diluted in a process
or lubricating oil. Typical dilutions contain between 30 wt.% and 95 wt. %
of the hindered sulfurized phenolic prﬁduct wi th the remai nder being one
or nore mneral or synthetic based |ubricants. Typically, dilution is
required to facilitate blending in regions were tenperatures are |ow, e.g.
arctic regions. The sul furized hi ndered phenol products are added
to lubricating conpositions or .l.iqui i.c f | P QBC i

rangi ng fromO. G5t 075G R qdabr?%atﬁ?ee%rﬁrlggf:%nfé%r%ﬁeo. 5 tg gﬁ%&\%}, Q&sn
Typically, the phedugle ksrafdded dQtibe GiksOrbihkier dompbéitibasnaef adh of

addi ti ve package concentrate. The amount of product in the concentrates
general |y vari ethof¢ ddefti¥itd Hefeireiagiitthegr canbe orheneame oF M fEererdnthan es
may al so contain other additives. I n crankcase oil appli.cations
the product conmpdsifirsh Riadey sPYPasigieT Ueaf (Ho/ PYERAZE ChonfiTE B%é"tlé’ ?*%nd

specific application., Ln neral.. the crankca il 1 r

crankcase ofl \/\/fff’%"‘q’l%z%%qrr%og}éed 18yen5ae ﬁ/'eenryS%SQegcr? dQEAﬁog%é;f&g&ﬁ%gf%ﬁi on
base oil, betwgeRsl aRdpddithbn %Lfa 2ob@| yRIET EmVIsIEDSH taachndeX1ddiphOVer
and between 8 and 15 w.%of an additive package. The additive package
general | y cont aimasot dwe diglliomiidgs @ormpobéndtsions thereof. DThparardnt S e

di spersants typically are nonnetallic additives contalning nitrogen or
oxygen pol ar gr &pSt FAREPRAT £8 %Pehis§ﬁ°‘?'ﬁ)I?@EP%“W\%FQ?@%%&P‘&&&%&S i n.
The . nydrocarbop,ghal.n MOVAAER-aR! URIIES 1) ebi JBYEH QC 3 RaNafaRe, sdpCks.
The di spersants Funétion to eep ol gradati-on products suspended in
the oil. Ex3gnpl gased &OMFBYALY weidhitebedithRElenaNbodutt! UdCe COPEHe NEfaRUBACh as
pol ynet hacryl ates and styrenenal ei nic ester

16 copol yner produdss bf taitee dinvemt tomanm Atser pbe et heulage ctmeaiden has

pol yhydroxy succinic esters, substituted nannich bhases, anq sq?sti ut ed
triazol es. GenePSPRySoRtRE Hi'dhEPeafitcmdy DB yr dSenf P ndTHE FIT SHEE DI |
between 4.0 and rgag’y WDyse to make PEIHCICY 3 solipCadlRhBE S RESc HeY Phkedl¥n AT €
nmetal lic additives contal ni ng charged polar groups, such as sul fonates or
car boxyl at es, wrhhsdtled phsdd,Cif a6l malyl phietdiee drfanal &y laaeopmiduced clralnsf and
several netal ions. The detergents function by lifting deposits fromthe
vari ous surnbaceghefrnoducterigi sievedtanphels 20VSE dafiorileye ReEQr e stser yraprding

i nclude neutral and qverbased al k%Iri and al kal i ne eart h,petal sul fog&t es,
neutral and overBaS¥ BYRHP and r HKaPthe "galth et Al phenat s, - qul Turi zed

phenates, overbaged;alkal kRgi18apt Mheaakh C¥it @8e pRRRSBNRNAIRAitions have
t hi opyr ophosphonat e; and thi ophosphonates. Generally, the detergents may

been optimized.
Some examples of the invention are set forth below.

20 EXAMPLES

The following ingredients were employed to make sauces for

pasta and the amounts are expressed by weight in pounds.



be present in the finished oil between 1.0 and 2.5 wt % by wei ght.

ZDDP!''s: The ZDDP's (zinc di hydrocarbyl dithiophosphates) typically are the
nost comonly used antiwear additives in forrmulated | ubricants. These
additives function by reacting with thiezrretal surface to forma new
surface active conpound which itself is ~defornmed and thus protects the
original engine surface. Ot her exanples of anti-wear additives include
tricresyl phosphate, dilauryl phosphate, sulfurized terpenes and

sul furized fats. The Z Q 's al so function as antioxidants. Cenerally, the
ZDDP present in th ;g E%g g oil contrib 0 to 1500 ﬁ%@g‘i’é 2
phosphorus. It is d:I - rom envir onner oncerns to have I ower

| evel s of ZDDP. Fat Powddr OXxi dants: Supgd eggntal anti oxizaete, in
addi tion tosthe sul fromazededuideder ed  phena.soof this inventd.ong may be
used in oils that arsudgeess oxidatively stail.€00r in oils th8P0ar e

subj ected to unusual§tprsevefedogelidi tions. ZhéS3uppl ement ar Yt afBP oxi dant s
that are generall ygﬁgéanwﬁépude hi nder ed ‘;qligguol s, hi ndere(f;:@g%phenol ?

sul furized phenol s, .

al kyl at ed ditphenyl anihest Flour sTicettaq ef i i aegl kyl sul fides 386l

di sul fides, dialkyl ridivbbiffabhsdmhes, phenptgbsazi nes, nol ydadesum conpounds
and copper salts. The inclusion of the sulfurized hindered phenols of this
invention may elim dres i for sonme of these supplenentary

ant i oxi dant$. Ingrediqntsri cation oil coifdnent of this §-99&ntion may
be selected from any, the synthetic or al oils used a ubricants
such as that for craifktdse |ubrication oi }(gba%)glra spar k- i gnﬁoe'gognd
conpression-ignited gipkergalaegonbusti on engj ngs. €. 9. autonmighe. and truck
engi nes, neyoi ne and dexiohd GaGhadi €sel engi nes..4Zynt heti ¢ base 1aikks may

i nclude al kyl esters of dicarboxylic acids, polyglycols and al cohol s,

pol y- al pha- ol ef i ns, Theclifatli prydepoeyiiovedicms APKyl1dheendabler fran &esXYers
of phosphoric acids,_and. polysilicone oils. . tural base oil

i ncl ude m neral 1’I°ﬁ§r%n§5?‘ihgeﬁ%i IRELRAT ¢ HEAERPSH8r SR dgyg pa?%’%fﬁ “oPRRtHS 2??1de
source, e.d. as £.0.1Ne4heratdaeya @i sBHAhT b C.solApMRANESLciOh fidhdate
paraffinic- naphthenicC. The Tubrication oil base stock

conveni ent 126 t ypineahdry whd ldihgeeridésscosity of about 2.5 to about 15 cSt,
and preferably about 2.5 to about 11 cSt, at 100[err] C. The
optional pol yneric Vihgcbematy PeHASE VamHeY regll 93 CoddirrahttgrRte Royder,
invention my be selected froman f the.known_viscosity index, . i.nprovers.
The function of °t Re FT 18 1?%%%3@4%88' tﬁvealrlgpee 0 r°é'hgdﬁ§]%n%llf° 5(</i gacl()tsllm?§ew th
tenperature, i.ea 1180, Ccodse nininmal increase in engine oil viscosity at

| ow t enperature but considerable increase at high tenperature. Exanpl es of
vi scosity index inprimeessgameasidmcpodesi sobutyl enes, pol ynet hacryl at es,

et hyl ene/ propyl ene copol yners, pol )iacr yl ates, styrene/nmal ei c ester
30 The starch was Melojel, a native corn starch available from

Natiocnal Starch, Woodbridge, New Jersey, USA.

The dried wheat flour was an enzyme inactivated wheat flour
from Bestfoods, Heilbronn, Germany.

The mono and di glycerides was Atmos 150 from EDC Chemicals,

35 Humko Chemical Division, Witco Corp., Memphis, Tennessee, USA.



copol yners, and hydrogenat ed styrene/butadi ene copol yners. In
addrtion to the lubricant additives nentioned thus far, there is sonetines
a need : 18 for other
suppl emental additives that performspegific functions not provided by the
mai n conponents. These additional additives include, pour point
depressants, corrosion inhibitors, rust inhibitors, foaminhibitors, and
suppl enmental friction nodifiers. Again, these additives are not always
required but may be u specific formul ati ons th%t requ%ée t he

ed..in 1
There are a number ong? SPBNPT 110 AP A" T H &P t5PAF R ARG 1 TR HaEI% 5t hat
may restrict angﬁ@rth[eiﬁjkte LRERUSEe Yot CdrakdhAddid i ves in forml at ed

crankcase oils. The key trends are the nove to | ower phosphorus |evels in
the oils, the new fuehe etOR¥nsitAGEI L eFeAl éntandetdEndtuirel t andrireiSidiate
engi ne test conditions for qualifying oils. Such changes may show t hat
certain currentl §lareed and spidegant additives are no longer effective in

protecting the oil against oxidation. The sul furized_hindered phepol s
di scl osed provide a $8F LftlirBF\%’d‘%Fﬁi%asn@ea‘?* PIFEME FB1RE 18 quq§rtrbr783Pn

t hat phosphorus _f& Q%t%g,rhgbgﬂoggngs Lendseb S0LSeR, ¢akalyst used in

catalytic converters, t eby preventing themfromfunctioning to full

ef fect. The fraé |sevbnd dixasphas sdrmavwilnapdl Ridiehsn fiar a antii sxdidant
additives in accordance wth the present invention, and data from engi ne
tests using |ubrican® 6latd: Pended rfoager/franylggpriRmyer Model GPREMAA &fal 60
Sequence |11 E Evaluation O Sulfurjzed tert-Butyl phenols series
of 1ubr toati on { BHAFGFEY FHAL{Hre AR, FRRATEE g PRESeRRECT Ry FERA RS E ) 38Peq
in the Sequepce LidFrENHoBEd €86 pollE HalShed!8%a2n23e tht RdrdgSidg b&fdesBUi CK
V-6 engi ne 19 at high
speed (3,000 rpm andha wewy hifghtia | apperpeiat wae afhatdéd degtieesh€ fhase64

hours. This test is used to_evaluate an engine oil's ability to mnim ze
oxi dation, thi ck&rgTiegients| aagelepdechiion, 2 qRIFBSPE sto AFfewRafty Phend. The

formulations contained fo8o0end® Y17 808id Yial "R%e 30-400c.

The dry blend was fluidized and an aqueous solution of 10%

15 maltodextrin M150 (available from Grain Processing Corp.,

Muscatine, Iowa, USA as Maltrin M150 and having a D.E. of 15} was

sprayed through the nczzle of the apparatus at a concentration of

3-4.5% dry basis based on total weight of the end product to make

a first particulate composition. Atomization pressure at the

20 nozzle was 2.5 - 3.0 Bar and the granulation was continued for 20-

35 minutes depending on the formula, product composition and batch

size, as would be apparent to one skilled in the art. The nozzle

employed was a 3.0 millimeter (mm) orifice nozzle provided by



| nprover.; 4.5 w. % ashl ess dispersant; 1.0 w.% ZDDP, i.e. |ow phosphorus;
1.6*wt.% detergents; 0.3 w. % di phenylam ne antioxidant; 0.5 w.%
suppl emental additives; with the renai nder being a hydrotreated m neral

oil. The antioxidant additions, oil Pr ap rties, and Sequence IIlIE engine
test results are shown in the table bel G Formul ation Units
A B C Sul furized Phenol s W. % 1.0

0 0 From Exanple 11 Sul furized Aefin W. % 0
8; al o d@latt D ¢hd Q%%Qzaﬁ%}? of the ¥rst’] BREH t:.culateo composition was 0
5W 30 Phosphesfd#s 37°c - 40°C. ppm 813 818

794 Sul fur From Anti oxi dant W. % 0.10 0.14 -

0.15 Il E Test TResflilrss particiRagsi mplgbhtitc& was dried in the apparatus

20 % Vi s Inc err] 64 h 375 Max.
3, 358 Hrs Tof973 o & BOuFRS t93 fapmum Pr°d“8§ tpmperature °%f°9° %and

3-63 AEP? %argﬁmgzhsture content gfé %[EI\/T 4.26%. %hgé:omposz.tlon t%eﬁ was cooled

8.4 ORL Depogéta temperature o@-ﬁbdﬂkn40°c using/ cool air in.the apﬁ%rgtus.

3 Stuck Ring 0 0

0 AC Wear The heat sen8{tivmyxingredients tghen were added to the Powl and
. r 4 Max. 12 13

235 ME Vea blended for 2 mi;gtes. Cooling was continued to maintain the

temperature below about 40°C.
io The particles were again fluidized and a solution of corn oil
and lecithin, in a ratio of 2:1 by weight, was sprayed through the
nozzle at a concentration of 1.36 - 1.47%. Atomization pressure
was at 5.2 Bar for 1.5 - 2 minutes and the nozzle employed was a
1.8mm orifice nozzle provided by Glatt. The discharged
15 agglomerated product was at a temperature from 31-38°C.
In a scaled-up process, a Glatt Powder Coater/Granulator/Dryer
Model GPCG-500 was used to produce 1000 pound batches of the same
product. Granulation and blending times were sufficiently
increased to obtain the same granulation and blending
20 characteristics as in the smaller batch size process and more
nozzles of the same size were employed to handle the increased
throughput. All of the processing parameters were otherwise the

same and the characteristics of the products were the same.



Q| Consunption 5.1 Max. 2.8 3.9 3.6
The+sul furized olefin and dithiocarbamate additives used in the conparative
Exanpl e above represent conventional antioxidants that are commonly used in
| ubricants. The sulfurized olefin in {Et,n s Exanpl e contains 20 wt.%

sul fur. The dithiocarbamate in this EXanple contains 30.3 w % sul fur. The
sul furized t-butyl phenols of this invention contain 10.3 wt. % sul fur.
One notes the excellent performance of the sul furized t-butyl

21 phenol s i&é@ﬁﬂyﬁ;nce Il E test as conpared to the conventi onal
anti oxi dants even ough the sulfur levels in the conventionally

formul ated oils is hsghier .Examispe®| £ hhd Syl thé | 2ot loetingX ihgrEECenA3 3vere

A hindered phenolic antioxidant m xture conposed of approximately 75 w.%
2, 6-di - t - but yl pleepbivedi@idithey fexre proeessedpinder piensame serfitdopi to, make
2-t-butyl phenol, was char%ed to a 3-liter, 3-neck round bottonmed flask
equi pped with a2nBtAAREAT ¥ rer, thernometer, heating mantle, and water
cool ed refl X condenseg, _JTo the phenolic mxture was added 2-propanol (600
9), elemental sulfur%gm and sodi umghydpoxisde (120 Q)examgie ami Xt ur e
was stirred under a dry nitrogen atnosphere Ile heating to the refl ux
tenperature of 85[ ermakCrowbee reaction was 33eBw at reflux fér.45hour. A
Dean-Stark trap was Topatmdowéer t o t he reactteP0® o coll ect th&-%%ropanol

whil e the ABaction tS¥pEratu e_%/?s i ncreadef®to 1 OO[err]gg' er

coll ecting the majo "‘ﬁ ch Mﬁi@? Ypropanol 23-§3tuum was appl Legho tO the

reaction to renove ti t’f':bnnﬁdl ning 2-propanol;. ,Yiater (600 g) wasypdded and

the mixture stirreginbef BGupi (rie® at 60[ ergid. The bottonsasgeous | ayer
was renovedsand the Moabgmd pil@Ayeéridessol vedsaém hexane (3500¢357 The
reaction product waFlsheringaSdmpdnemtish wat2dr53®2 x 600 g) f3bL¥kded by very
dilute Herr]SdJerr] (0.2 g .acid in 600 g water). Hexane was renoved under
vacuum An additi onzEaboigieiVehexane was d9§5d to the prodgc{11 t he
solution filtered to™F ve-tesidual insolubles, and the hexane renoved
under vacuum This gaye 640 g of a thickggebdpw oil. Analypsisof the
product showed the presence of 10.4 w. % sul-fur. HPLC anal ysis of the
product showed the piesersiededf the foll ow Bg700 conponents: 3.000
2-tert-butyl phenol , Sécond\Bifgez2 6-di-tert-But4? phenol, 14.41wfé®y
2,4,6-tri-25 tert-butylphenol, 7.3 wt.% 4,4 -

thio(2,6-di-tert-butyl phenol), 23.0 wt.% 4,4' -

dithio(2,6-di-tert-butyl phenol), 9.0 wt.%

4,4' -trithio(2,6-di-tert-butyl phenol), 13.4




22 w. % 4,4 -tetrathio(2,6-di-tert-butyl phenol,), 8.9 % (estimate);
4,4%-pentathio, (2,6-di-t- butylphenol), 2.9 % (estimate); 4,4'-hexathio
(2,6-di-tert-butyl phenol, 1.0 % (estimate). The renmi ni ng conponents are
believed to be unidentified hindered p olic and sulfurized hindered
phenol i ¢ conpounds. Exanple Il1. Sulfurization O 2,6-D -sec-butyl phenol

A sanpl e of 2,6-di-sec-butyl phenol (103.2 g)-was charged to a 500 nm., 3
neck round bottonmed flask equi pped with a mechanical stirrer, thernoneter,
heati ng mantl e, gzﬁ_v_@ireﬁ_ﬁa”' Stark trap with water cool ed refl ux condenser.
To the phenolic mxture was added 2-propanol (140 g), elenmental sulfur
(56.1 g), and sodi uashydr Exadelds?G 7arg) . 2,Thehe nfolilowingvasngrediemts weier a
dry nitrogen atnosphere while heating to the reflux tenperature. The
reaction was hepublayved éndusheyorere prersgred PREeD theotAforoRHS i8R FRAME vi a
t he Dean- St ark tra}:p V\?ile t he reaction tenperature was increased t.o
100[err] C. Aftef FEBM¥FCPFRYTHe majority of the 2-propanol a vacuum was
applied to the reaction to renove the renmaining 2-propanol. Water (100 g)
was added and the m xtagse stirred for 30 mnutes at 60[err]C. Hexane (100
g) was added and t hendmddieft@iqueous | ayeExmmsler 6noved. TliExawmwlECci on
product was then washed with water (2 x 100 foll owed by very dilute

H err] Sq et?] (0.04tha‘%ﬂwée¥n 100 g wat er ¥2- % organi c pha é*é//gas dried
(MySO4) and concengu‘éﬁ@dpﬂ‘ﬁ?ﬁr vacuum at~ B5085C for 6-7 hodrds This gave
107.2 g of a thick Syﬁ&o% jdse1fnal ysis g ‘35 product shquéghd he presence
of 11.7 wt. % sul fur ma1 'zg,nnflgb I'V. Eval uatigmnigf Sul furized g.130

tert-Butyl phenol s Wekix Conventi onal Anti oxixints sfegoanpl e of

sul furized tert-But yhedte Fdber ((Sabgadle prepaBePoin Exanple 11}-28d a

variety of conventi ¥ped apdnefeCddcgtidm®l i ¢ Brili%xi dants wer e%bt¥nded into an
SAE grade Flavoring Components 21.730 9.300 5W 30
t ype notor gil as shoyn -g e table below The only additional

anti oxi danf$ in TNESR i BREdS were the zhngedi al kyl dit hi oghgigphate (1.0
w. %treat |evel) and alkylated di phenyl am ne Naugal ube 680 (0.3 Wm.%
treat level). The oxorkaion stability of ibbhem® o0ils wasopee®ur ed by
pressurized differential scanning calorinetry (PDSC) as described by 5
J.A. \Val keRSand W T&x§tg BipdeChar act er i zat#o‘glP%f Lubri cati oﬁ-%jg s by

Differential ScARTI T BESri netry”, SAE *FEhni cal Paper 1S61% es, 801383
(Cct ober 20-23, 1980). G sanples were treated with an iron (I11)
napht henat e cat giushe§ app@r oxi mately 55 ppm Fe)

30

As in Examples 1 and 2, the following ingredients were
employed and they were processed under the same conditions to make

a granular product.



and 2.00. ng were anal yzed in an open al um num hernmetic pan. The DSC cel |

was ». pressurized with 400 psi of an air/nitrogen dioxide m xture and
programmed with the foll owi ng heating sequence: (1) Junp to 140[err]C,
(2) Ranp 10[err]Cmn to 160[err]C, (3)1 np 2[err]C/mn to 170[err]C,

(4) lsothermal at 170[err]C. The oil sanples were held at 170[err]C until
an exotherm c rel ease of heat was observed. The exotherm c rel ease of heat
mar ks t he oxidation reaction. The tinme fromthe start of the experinment
to the exothermc rel egsg of heat is called the oxidation induction
time and is a neasur ileR®s OXi dative st@linbid ¥ of tha@ble (8 . €. the

| onger the oxidation induction tine the greater the oxidative stability

of the oil). QO IFaSarpider Ant i oxi danmtz.761  Conc. (W .1% 72unber of
Mean O T (nBn) Tomato Powder 29.913 Of ABtVd%i dant PDSC
Runs 1 Sugar none‘ 5.2@ 4.46
35. 4 2 Starch (M %é 11. 2(b .850

) Maltrin Mlp0 10. .190
60.9 3 salt 4728 8. 8) .430
56.8 4o wheat Flobe l(dk8eq) 1.878 3.620
59.3 5 Mono and bi 84 cerides 0.150 1.0 0.000 2
56. 2 6 Flavoringl cchiponents $.034 1.0 9.755 3
50.4 . . 24 7

. @iga segs;;;ve .

ﬁigll 15 ! _I_Jn_ggﬂi_e_n.tﬁ > 4 6.152 57.8 855_1§.2091

Sul furized Phenol s 3\9@%1 5 100.000 71.3 100.000
From Exanpl e |1 ] err]4702 i s nethyl enebi s(2,6-di-t-butyl phenol)
avai |l abl e from Et hylricex panaézr on; H TEC er3ldod@8 1is net hyl enesdori dged
pol yal kyphenol s avaiSeatride Bindgn Et hyl Cor ponat2®n; L-1 18 isi|43a®, 5-
Bis(1,1 -dinethylethyl)-4-hydroxyphenyl)nethyl]thio]acetic acid, Cl0-C
14-isoal kyl esters available from ?SAI?% oration; L-134 is
2,6-di-t-butyl phenol and Isooctyl 375-Ui" =k - 4- hydr oxyhydr oci nnamat e
m xt ure aval labl e fram ggahalge!pgbfd@rspgf a:"tx!agﬂesl-lléin& g Je?:@ogﬁa)ilyzed to
3,5-di -t-butyl -4-hydroxyhydroci nnamat e avail able from G ba- Gei gy
Cor por ati oas N- G8tekmige Iabiclis- ¢thadyatydride hy<dr ox powdkirotiaraared satesd TesEerCo
branched al kyl ester_available fromUniroyal Chenmi cal Conpany; N-43 1 is
Al kyl at ed p- cr e8¥rilabis |ZZBF FasekafR MAFFIY &F VEHSR cHl BRI poad, Summit, The
results clearly,shao e riz t - byt ¥l nhen fr Ll
NE u‘é’ré%B?gﬂ Uéﬁjlwfag usegq'.o t%lsaUtt Buik %?9%%gf|%{$1t§éoat[rﬁé oge

oi | sanpl e #9 above, “provi de superior oxl on pro

formul ated oil. a6 h@dmpre£did33e6y OdndidtdieredePenalre, cBhéifcréd WHERUGMEHAS,
are not as effective at equal concentrati ons.
conventional laboratory instruments. The results were as follows:
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Exanpl e-.V. D-130 Copper Corrosion Testing O Sulfurized test-Butyl phenols

Lubri cant conpositions of a fully formul ated 5W30 crankcase | ubricant oi

(formulations A through Cin Exanple |I) were tested in the D 130 Copper

Corrosi on Test at 121[err]C for 3 hougg This test indicates
rosi on of copper

the resistance of the lubricant to cor A freshly
25 refinished copper stripis placedlna1x6|n. (25.4 x 152.4 mm
test tube with 25 g of the oil being tested. The tube is placed in a

heating bath for the proper period of ti Iﬁa%Flg EAfter r emgygampld @m t he
bath, the condition of the strip is conpared wth a set of standard
strips and given a kat+dyg accordi ng to theesderndard stri pCheese-@| osel y

mat ched. The ratings ranged froml to 4 with the letter a to d for
i nternedi ate rangesBulk Density The rating for fornulation A in Exanple |
was la, indicating a very |low |evel of . _copper corrosion |j‘bth|s test.
Exanpl e VI.3Preparati 6?1’-’3(99 SFuri zed Hi ndgrgg Phenol s
Sul furized hi ndered phE e prepared g§,described in ezsa,m)l ell with
t he nodi fications uat“1 Fned in Table | beT Table 1.
Sanple t - B U tylangie. - RRBBe Sul fur 415&0-1 2- propemol
Reaction 1p Ccompresgheiidley (%) (g) 17.60 (9) 20-33;)
(9) Tinme % Moistfig® 3.93 4.
(h) A 62621 8.05354 0 i§o°ﬁ 600. 0
1.25 B Aobmter activigy) 0.34%37 6 P18
600. 0 3.25 569. 1 51.2 264.0 120.0
600. 0 325 ‘?%2}; e 569. 1 51. 2 237.6 120.0
600. 0 1.25 14, 6DSBP is 2, 6-di 2seee butyl phenol , €o#drerci al |y
avai l abl e from Schenect a$y, |Int. 56.80rhe i sol ated r}ﬂoﬂQJct S were
anal yzed for sul fur cont&nt, visual appeart8né®, and sdlupflity at room
tenperaturé® 50[err] C, &8hd 60[err] Cin 5 g\gel ght % Exxon I:'I-‘ 05 Pail
Parafin G l. The resultgare in Table Il begl gy Tabl e ol bg
. 26 Pan _ 0.00 0.00

Mechanical Stability 99.40 - 100.00
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Sample s u | fur Appearance solubility, room solubility, 50C

solubility, content After 1 nonth tenperature

60[err] C (Wwt.9%9 A 10. 53 trace crystall- soluble
sol ubl e sol ubl e 9 ization B 8.34

heavy crystall- crystallization cryslallization soluble ization C
10. 34 conml et ely soluble sol ubl e sol ubl e

liquid D 8. 29 some crystall- crystallization sol ubl e

sol ubl e i zation Appeg&gﬂﬁgégf 100 % agixameidmat eri al
after one nonth standing at roomtenperature. Solubility determned in 50

wei ght % Exxon FN13@3afst | Parafin Ol Cheese-3Thi s ExanplChiskenwd t hat
sanpl es prepared with a lower sulfur content are generally nore
crystal lineSand | esfudkiDengith| e t han sanpl es prepared with a high sul fur

content. However, all sargaldes/withi n the syl fur range studig re sol uble
in 50%o0il at 60 C. RIS %3’1’ contrast tg’ j::e pure Slerr] o Ferr], and
S[err] conpounds whic ic melting pgijd above 100[erglsC. In

vi ew of thegforegoing description of the present invention, it will be
within the abilityaglorn® Bigdsked in the4artoto nake nodi Bec&tions to the
present invention, <$oupreesibilitputfl t he s@Bsid tution of eqdPv¥l ent
conponents and/ or prioeksfuieeps, so as to Be3hble to practBctfthe

i nvention ywthout d&pS?YSng fromits spirif-3% reflected | ﬁot%appended
cl ai ns. \i\g %B (wateg activity) g%}b 27 0. at is
claimed is: 1. Granulatfbn anti oxi dant conposition conprising at | east
one thi ophenol of the é&prseba: [err]

wherein Ris an al kyl grieup; wherein R isi13et@cted fromtha2géoup

consi sting2ef al kyl gr 0;255 and hydrogen; Séh& ei n one of Z48f2%Z is OH with
the other being hydrogerf® wherein one of 2Be$%] or Z[err] 3#s2H with the
ot her bei ng hydrogen; rein x is in the e of froml tQ g and wherein
y is in the range of fygm O to 2 and has ghhzpaverage val ue gfpogreater than
0 for the gotal antipgyi dant conpositions apgh said anti oxi dange conposition
bei ng i n a subst ant mathanikanatdbixing whaweion said antioxibdart is prepared
by a process conprising (a) preparing a m xture of: (i) at

| east two different chlorine-free hindered phenols, wherein said phenols
conprise a mxture of at |east one dial kyl substituted phenol and at | east
one nonoal kyl substituted phenol; (i) a
chlorine-free sul fur source; and :



(i) at least one alkali netal hydroxide pronoter; in

1- propanol ; and (b) causing conponents (i), (ii) and (iii) to
react for sufficient time and at sufficient tenperature so as to form at
| east one chlorine-free sulfurized hi ndgéed phenol . 2. An

anti oxi dant conposition according to cl@m 1 wherein said R group is

sel ected fromthe group consisting of alkyl groups of 3 to 12
car bons. 3. An anti oxi dant conposition according to claim11 wherein

said R err] group is selected fr(& % group conaﬁ_b&_f al kyl

groups of 3 to 12 carbons and hydrogen.
28 4, An anivaxi dant conpositi @RiaesRkdi Ng to clhgtd wherein
said Rgroup is sel ected fromthe group consisting of alkyl groups of 4
to 6 carbons. 5 Bulbk Densidy anti oxi dant conposition according to claim
| wherein said Rerr] group is sel ected fromthe group consisting of
al kyl groups of 4 to 6 c%ﬁ’[i(‘}g %/rﬁ? hydr ogen. ©-40 6. An afldidive
conmposi tion conpri sing: Qé{%ﬁ) f rom about 03@ % to about 95005 y wei ght
of an anti oxi dant corrposD‘fnl on- ¢ npri si ng at. | east oné thi ophenol
according to the fornuhAgie of Repose 39.00 kerdd
wherein R is an al kyl gempsessibiieyn(s i s sebecseed fromthe geougo
consi sting of alkyl gréugsistanel hydrogen; wheBeden one of Z or Zf@&r] is COH
with the other being hjd¥dden; wherein one of3A%r Z[err] isl@FfMith the
ot her bei ng hy¥rogen; ®Hel"&EATEG EViEY t he ranBe?™f from 1 to 89-347d wherein
y is in the range of ff ti& 2 and has an average val ue of greater than
O for the total anti oxkdé}{‘qgit us§®Hnposi tion, said antioxidant composition
being in a substantially |iaguid form wher eingssm d antioxi dang, gonposition
is prepared bgoa process cesprising (a) prepasigeg a m xture o&9.40
(i) at least two different 6€hl ori ne-free hi nf2r&®d phenols, whéke&don said
phenols conprise a nixtur&%f at |east one d?eﬂ°ky| substi t ut e’éi enol and
at | east one nonoal kyl s ﬁgtltut ed phenol; ©9-20 (i3

e

chlorine-free,sul fur sgurce; and 0 °°(|||) at | east 1 al kal i

met al hydr oxi de pronDt @¢chanical Stability I N 39.FU00pan0| and 100.00 (b)
causi ng conponents (i), (ii) and (iii) to react for sufficient time and at
sufficient tenperature so as to format |east one chlorine-free sulfurized
hi ndered phenol ; and (c) the balance of said additive conprising at
| east one mneral or synthetic lubricant oil. 7 A lubricating
conposition containing an anti oxi dant conposition according to

claim1l.
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19 ,APR 1999 29 8. A lubricating
conposition according to claim 7 wherein said antioxi dant

conposition is present in said |ubri ca&i]ng conposition at a concentration
in the range of from 0.005% to about 5.0 % by weight. 9. A

| ubricating conposition according to claim 7 wherein said anti oxi dant
conposition is present in said lubricating conposition at a concentration
in the range of fromO0.05%to aboutgﬁn&_@dgby wei ght. 10. A

| ubricating conposition according to claim/, sard |lubricating conposition
addi tionally conprisi ngagbr | €east one conposddseoronaebected from the group
consi sting of dispersants, detergents, antiwear additives, supplenental

anti oxi dants, s Bulkchesisiiyvi ndex i nprovers, pour point depressants,
corrosion inhibitors, rust i nhibitors, foaminhibitors, and
suppl emental friction mBgr3gssy g/cc 11. Al Lgb cating conposition
according to claim 10, gfed §/5% d suppl ement’ anti oxi dants are

sel ected fromsthe group onsi st hg of di phenyl anmi nes, al kyl at ed

di phenyl am nes, phenylzdaaptdyy rapadees, tert-histybphenols, sul furized

al kyl phenol s, sul f ur¢cmpdesdibility, (di t hi ocabaoat es, oil sol ubl e copper
conmpounds, and oil solwuleésture nol ybden#nP8onpounds. 12. A organic
fuel containing an ant¥ §&t8ant composjtion a%8f%ing to claim 1. 13. A
organi ¢ fuel *&ccordi ng®% dwtesi AP NiKkr ei n sd&i'd*ant i oxi dant conposition is

present in said |iqui qirgggglj.g fuel at a concentration in the range of from
Uly 8n Spl‘.{f#B

0. 05% to abo y wei ght. 14. A organi c fuel according
to claim 12 wherein said apgi oxi dant conposits.an i s present in
said liquid @ogani c fuel atsa concentration 9n4the range of fromO0.5%to
about 2.0 % by wei ght. 60 33.60
30 15. A et hod 8 producing a subs"t'éﬂti ally liquid sulfurized
hi nder ed phenol met hod rising the stepg2? a) preparing a

i phenol , ¢ g PS50 (a) preparing
mxture of: ¢ panl | at least two dlof_g@r ent chlorine-free hindered
phenol s, wher@in sai d pheeid1 Stability 100.00 - conprise a mixture of at
| east one dial kyl substituted phenol and at | east one
nonoal kyl substituted phenol; (1) a chlorine-free sul fur
source; and (i) at least one alkali netal hydroxide

pr onot er; 30 in 1-propanol; and



(b) causing conponents (i), (ii) and (iii) to react for sufficient tine and
at sufficient tenperature so as to format |east one chlorine-free

sul furi zed hi ndered phenol . 16. A nmet hod according to claim15
wherein said at | east one substantiall Yoo chlorine-free hindered phenol is
selected fromthe group consisting of [err]

wherein R is an al kyl group, Rlerr] is selected fromthe group
consi sting of alkyl groups and hydrogen. and Rlerr] is selected fromthe
group consi sti f.al ps and hydrogen. 17. A et hod
according to clntg‘lm% .I[% Ll\%g%r (r%géai d Rgroup is selected fromthe

consi sting of al kyl 19roupsyatathoie hRagalzROtvoandonysbiegem. comprised 18£8 A
nmet hod according to claim 16 wherein said R err] group is selected fromthe
group 2 granuleprisivstg rfgoonfakmuky?¥ drooabeutoB58 qfo alfak moppererdnda

hydr ogen. _19. A nmet hod according to claim 16 wher eicp saj.d R group
is selected froPindRE SRR thereon comprising gy epelsifiterys 2 A125|dAGFOHBE6Y 4 to
6 carbons and Mydr, 096N, e chan aie 90 oFEHIOLAGE0L 4L00 o 9164 3:Bh LBopber ein
said Rerr] groupi1s Jereciea ¥rom tohe group consi sting of

al kyl groups of1dbot RidGoaard0aSoNY7NMEELGRN. the granules having hydrophobic

31 21. A nethod according to claim15 wherein said at | east one

hi nder ed phenoland hydrophilic chagase¢rietécs WhersbyhtheggraRyrled ol Ry AgpdbEo
2-t-butyl phenol , 2,6-di-t-butyl phenol , . 2, 4-di -t -putyl phenol ,
2-sec- but ylphentiT® SLEwP§] Y}éeé‘cﬁ’%ﬁ? FF pHEIERE “RAtRT £% §‘é£’5 Volhaded

but yl phenol, 2-isopgopy e H-di S AR

2,4-dii soprgopyl phen(E)I , ;??_mdposgtl%n ok ggiﬁgllp%%g%n thhéa- dfiaPt -cg%l%oﬁerplﬁenol ,
2,4-di -t-od yl phepelses?acya, opefuty bphiahte 2r6a fat and a fat substitute.

di cycl opentyl phenol, 2, 4-dicycl opentyl phenol, 2-t-butyl-p-cresol,
2,6-di-t- 10 3.  Zhy| pweneition sfdelaimry |yhssedt  the- erplgifies- éfesol ,
2, 6 -di -t - , dadecyl phenol .2, 4-di_-t-dodecyl phenol ,
5- Sec- but yi% p- GRBSERE in 30 gmgpay rom about b-06% §oabbus 2sh-

2,4-di -t-ocfyl phenol, 6rp@CsbydtiBnCsLIQhim 2 Lin@Slit tReCEQWObr Zafient
dodecyl - p-cresol, 2-t-butyl-6-isopropyl phenol,- 6-t-octyl -o-cresol

t - dodecyl -x» water or milk drses®la tampbrakciieirfesmtdteneos°C to about APC. A

met hod according to claim15 wherein said at |east one sul fur source

conpri ses 14 5. Tt enePRFiGigRf yef claim  1p3furthern GEPPRHEi8%
reduci ng the oxidative environ t.in etral eum conposi ti.o . from
t he group ltc}onsi%qtmlpﬁsgltolfonf uf)?lleggﬁipn’amg\oﬁ%%sigff’lé%scoe{]r? gﬁn(?uioé %r"gglnalelgt*?%m S,
said nethed COfybaididsaddiAgibdredabst Nl Nat@rIO08] dvices, ant effcegli ve
anount of an antioxidant conposition conprising at |east one thiophenol
accordi ng 17 t hitlafvotrd andnchifcbemingaagents.

18 6. The composition of claim 1 wherein said binder coated
19 thereon further comprises a composition selected from the group
20 consisting of oil, water or an agqueous solution of from 0% to about
21 35% of a composition selected from the group consisting of starch,
22 5-20 D.E. maltodextrin, dextrose, sucrose and salt.

oL
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wherein Ris an al kyl group; wherein Rerr] is selected fromthe group
consi sting of alkyl groups and hydrogen; wherein one of Z or Zis OHwth
t he ot her being hydrogen; wherein one 2% Z[err] or Zerr] is OHwth the
ot her being hydrogen; wherein x is int range of froml to 8, andy is
in the range of fromO to 2 and has an average val ue of greater than 0 for
the total antioxidant conposition, and said antioxidant conposition being
in a substantially Ijquigdfo erel ald i r ed
by a pr ocesg conpri 51 ng %'e) m&ﬁ%‘%ﬁg a mcqa“% &%h&( g&%lﬁné) ﬁ%?‘g

| east two diff esensitakk Gnighedienes é&ua@&ﬂ:&h@r@b&ums&wn@bﬂ nRBerdl s
conprise a mxture of at |east one dial kyl substituted phenol and at | east
one 3 flavors, awmifdeiddyflavdrstidpilced pidepodtein compounds. (i)
a chlorine-free sulfur source; and (1i1) at |l east one

al kali metaf hydroxitde p?t?nﬁ?‘@"s“mn of claim 1 ""hl‘?hnli hp-’(F’Bi)%ﬁ?&F tQRgsoup

(b) causingccompanents Li), (ii) and (iii) to react for sufficient time and
at sufficient tenperature so as to format |east one chlorine-free

sul furized bi ndered guhenDhethod of md¥ing a AyABididd e 3EERETHNEbIOcEHpRE it dén
wherein said polar solvent is 2-propanol. 25. A nmet hod of reducing
t he oxidati Ve emvipxismemt enfat getpalestmbeenpesisitove ingredients, a Setsct ed
fromthe group isting of |ubricating conmpositions and |iquid or anlc
fuels, said®net Hb’b‘ise(?onﬁ? Phbt M di Ag 156°8%i PLREET ol CBRYESHPRSi1%n°

ef fecti ve o inoredienddIPUBIpAL: A A0 LRI, goUROgkLion conprising at
| east one t hi obi sphenol acco |ng t.o ornmul ae sel ected
fromthe gooup consimikinif tBé fat component &nk] the other ingredients to make a
33 and [err]

11 dry mixture of particles,

12 heating the dry mixture to the melting point or up to about

13 3°C above the melting point of the fat component,

14 coating the particles with a first binder composition to make

15 a first particulate composition,

16 drying the first particulate composition to a moisture content

17 from _about 2% to about 6%,

cooling the first particulate composition to a temperature

[
(0]

19 from about 15°C to about 40°C,

20 admixing the heat sensitive ingredients with the first
21 particulate composition;

22 coating the resulting particulate composition with a second
23 binder composition.

AR R



wherein R is an al kyl group, wherein R err] is selected fromthe

group consisting of al kyl groups and hydrogen, and wherein X is in
the range of from1 to 8; and sai d anti oxi dant conposition being
substantially free of chlorine, and sai ant i oxi dant comnposition
being in a substantially liquid form ) A nmet hod according to claim25
wherein said R group is selected fromthe group consi sting of alkyl
groups of 3 to 12 carbons 27. A nmet hod according to claim25 wherein

said Rlerr] group ig Sekg&%ﬁgﬁ&g%ﬁ?& gr%gein Rhe farC ioﬁéw_gorﬁﬁriékkyl .

groups of Fto 12 ci¥bo ydr ogen. met ho ccording to claim
25 wherein sai d, R,gr o4p kshstet&cd 8¢ @l 4die a OFRubstitute. CONSi sting of

al kyl groups of 4 to 6 carbons 29. A net hod according to claim25
wherein said R err]igroupe i sesidecé®dciaiom ¢ hehgreimp the heat gemsiitdvéng of
al kyl groups of 4 to 6 carbons and hydrogen. o

34 30, 4 ingmadiemSFO¢EE BPRECERS EFAM 1P GEPYR ofPREFAEETS A MU Rhst
one t hi ophenol of the fo | a: . .

wherein R i% an~d'R§A ﬁf’g{t?pl;u\?\kefrl@?'?ﬁ%[ gPi9eS S EF SE?lendkg {"%%ﬁntdﬁ'e group
consi sting of alkyl,grogps Jendydiegeiainhes eivhepelth Okhd Ofiréti oiddewi th

t he ot her being hydrogen; wherein one of Zerr] or Zerr] is OHwth the
ot her bei ngy hy ddcagesi tivhersewater 05 anmedueeus @nyetich ¢f garh G¥otdabawrd 3Gher ei n
y is in the range of fromO to_2 and has an average value of greater _than O
for the totéal o9ft poemBRFitied Msdertadofromile FEPYP SPRTGHIEAMT TGTHBsi*#0n

being in a substantial |y liqul dd,ornle WasLein S8 dagptioxidant is prepared
by an irrprc?ved T OCESS conpri sing fan% ‘preparing-a mxture of:
(i) at leagd two differend eBbgdd nesfragihi ndenadephentes, sydtmrei sindatr d

phenol s conprise a mxture of at |east one dial kyl

substi t ut etk phesipositdoat id @aselusien comprising an emulsifgggoeal kyl substituted
phenol ; H‘i) a chlorine-free_sul fur source; andd bi

(iii) at 1¥ast one Xt kaFfe mBeEIot of oRih® ptOnlpeyein the  second bindgr,

organi ¢ Soll.3ventéomgggition furtgélb):org;%?!etgg QWQM%SSéﬂeLteéifir)’m Qﬂgfg(r'ohb) to

react for sufficrent tinme and at Icient tenperature so as to form at

| east one ghl orédieiftieg Stibily iwaeer bi noes@bophestahtriavher ef ront dfe tb mhoovenent
conprises using 1-propanol as the organic solvent. 31. A nethod

accordi ng 0 cl3#EmPRS eprposipiarapelsntef decaaie gErHROSPRIIGTiNG ofr BERb.

i n said pefrol e comosifian et a gocent r ALLond lghaatange of from 0.5%
to abolit*"2° * %'D ot ' . )

17 15. The method of claim 9 wherein the other ingredients

18 comprise compositions selected from the group consisting of

19 crystalline ingredients, dairy ingredients, spice extracts and

20 thickening agents.

21 16. A method of hydrating the composition of claim 1
22 comprising adding water or milk at a temperature from about 5°C to
23 about 30°C and then heating.

24 17. The hydrated composition of claim 16.

————em _
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