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It is one object of the present invention to provide a process for producmg a novel mixture of sulfides of

_alkaline earth metal salts of an alkylhydroxybenzoic acid and an alkylphenol that has not been attainable in
the prior art and which has a greater ability to neutralize acids.

Ancther object of the present invention is to provide an improved process for producing such a novel
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_ In the present invention, diluents or solvents (hereinafter collectively referred to as "diluents™) having
: suitable viscosities for facilitating the handling of reactants, reaction intermediates or the end product may
be used at any stage of the process. For example, when excess unreacted phenol is to be recovered by
. 65 distillation from the reaction product after completion of the sulfurization reaction, distillation residue or
bottoms can be obtained in a desired liquid state by performing distillation in the presence of a diluent that
boils at a high temperature and which has a suitable viscosity. Usually, part of the diluent used will distill off
together with the unreacted phenol. Therefore, diluents that will not adversely affect the reaction are
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barium strontium and magnesi um By using such al kaline earth netal
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55 unreacted phenol is preferably recovered from the product of the sulfidizing reaction. If desired,_the
- recovered phenol may be recycled for use as a starting material.- Any dihydric alcohol remaining in the

" reaction system is recovered together with the unreacted phenol. If distillation of the unreacted phenol and
‘residual dihydric alcohol is performed in the presence of a conventional diluent such as a high-boiling point
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i s \di/P i [Mhighyapliryisplieyliopcig op & Aprmgiisalh theneef fier. agmonpsodium salh a'kf?'gjé’é/ thegkplbe-Sglynit o/
nore pr eP(?F%?BI' Tlﬁﬁ'@/’ ‘°o? °‘E’[‘?é'°°f“3?9a5?"s ?E‘Jq ‘%’jﬁr S'ht*“b‘e?ﬁ% 9498 FP‘P"&RP%‘BHoI

at %

is disti 'é?f% PR TpldR P ahl no m)re
re. VOIHIO | II"I w ejer ecn 0]
gyg ¢ gorie%f:pf @Rr\]feg‘ex’x! ’Lﬁ %iﬁ% id, ho?v8%§ a%f{&?éi f'%rn re ;ﬁi&[(r’l ;l[!lalé atlvleon
reactlonpsystem %H gggroee of tcéjre oxy atlo e GEE conlauct ed in 25 the
subsequeia@Gpey of treatment with carbon di OXI de w |l decrease, to yield a

smal | er amoumt—of hydroxybenzoate. The netal addition reaction is
subst ant i alA g-LCaRGRla®) Sdlippbd Wit a Atikdr"® chRIBAsBITtubE) 3 nitisgd lghs/ iSRS tubé @A ito
9 hourss. tHeFjomste athakgo® MIRITD g1 6.8 moRE)D Rorfyiphenolkind 205 d 1366 mbibs) [9F 8854% pure
per f or medaltiam pkiod] wae tha dhyrgadocoyiants et stirrai0 TP e aadultiby suspdnbion \BUE i (514 rioles) of
product efhylblecglyspiconteinisg 28 Witk waltdwasi addedrad 485° ICand atl an apilied preésere,of 6 hgierprinduct
of the nmitragenastidand.i Atar regctivn iabned € foeddows the preswisa incthe dhadiion cgstent was slowly _
t enper at vedacedfwhile thenaddbd Watep teavate] gengratefl durinp [the réactiom mas of theyadded ethylenatglyedlt her
" at nos pAe @t part ghtie raddgdhronylehepgl V@[I:ﬁélﬁtélcdm% hrseby cprestueings liquid distillation residue vhage
of from @ugsrdicgloripen pggun 'éri’??a 285 ¢ tme whantied) '°T°1Was§[m@?‘?'r°d‘ t'@@'%‘@k@eﬂ*s'due
pr ef er ablfgd ‘I'PB‘H?’EF“’E of 9’“1“!‘?|°§‘“PF' tél'?*ﬁ@'ﬁ? ?F’I Ydaridh di OXI de is
“subst ant i_alMr g Xvﬁ'rﬁti to

desigue 3 caqr 05? djo
10 houps. - Pg;tur ‘a;mlgtd? BE{%PC g :Jno oE:%: wunt:lg%b:s @he resslal"e 'ﬁ%eﬂg egﬁﬁ% r th

ey gﬂ%e‘*ﬁef e TR e E e

Vi scosl t¥hu§ 848 bobucP WhLRanSbHbalifts a S &Fa%ﬂgefuﬁ%ﬁ*als dived in éonmutch'eﬁxeﬁ&n@ﬁ\
product  Qlitn 45 &R subbric hc@arit QhrisY BX b6l Rinu@s. rA@&%&SthvJa&h r% VARGl thesét rUr
i N an Nyyet waefsefarisil dAd holotheftwid romEVES with4 Rkapy %ﬁdattfrﬁ@ﬁbl@a rowd llauuper@Jcﬁiﬁ
per nol e apbmbdaeotalasal THKigaa ploBuciBddah atié ageIYk 64 g ROHigNert gas or carbon
di oxi de gasA piotitagieh) @1&g)aif th @roditt prapareiy NG tretri@htasth dérBonQlioxidé indhEpeitodkave wbs
nospher | trasfegsisiotd @noth edteniasd having i dapeeity’ etnigle waith vasoehafded witho2310g ko2 nfotsisy df
and at a stieniner G2 stream &t drfmsphedo gressofe ahd eim49 %0 Theredften, thp tqmpefatsrecity khg abitoclave 150
t 0 [ erao] waheaisedde 1756 dnd thaubressuret wag | ojevateshpitreC@dtos kdigna?. Zhet inbriwre was stirred at
178° C for 4 hours to obtain a very dark yellowish red liquid product in an amount of 436.4 g. This product
had an acid value of 53 mg KOH/g (as measured by the method described above; the method of acid value
measurement was the same in the following examples and comparative examples).
A 1-L three-necked pear-shaped flask was charged with 392.3 g of the product of sulfurization reaction
556 and 185.6 g of a 150 neuiral oil (i.e., a paraffinic lubricating oil having a viscosity of 5.38 ¢St at 100° C).
Most of the nonylphenol and a small part of the lubricating oil fraction were distilled off to obtain a .
distillation residuse in an amount of 330.9 g. The temperature of the final distillate was 190°.C (2 mmHg).
The insoluble matter present in a very small amount in the distillation residue was removed by filtration so

N-r
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period that usudlly ranges from1 to 20 hours. By the procedures descri-bed
above, a m xture-of hydroxybenzoate/phenate sulfides are obtained. Details
of the structure of the reacti oprs ssbupe gabt ai ned by the process of the
present invention are not so conpletely clear, but it would be a m xture
of conmpounds in which phenate skel etons t hemsel ves, or a phenate skel eton
and~e hssdp oltsit @ finad atoduct ke:b wery dark mﬂowl#dﬁdmlyawﬁmatm-dskmraltlm as arhdveinat 828/ s
are bonﬁé@'cbya@mvrmeﬁmmn'"and’ednsuI furized phenate and hydroxybenzoate
Formation of the hydroxybenzoate conponent can be detected by the presence
of a frEXAMBLEZN; c aC| d V\:hl ch |s obt ai ned by neutral | zat| on u5| ng an aci d
(e. g5SUIfur|c ' r odu

b

pldeces gpiape i '?‘°e 5o

f rom t hE" uat?a‘f ?‘1’?8 f ‘%ggﬁ Vé}%@arw%bg géﬁ F?P "”gﬁ@'t % A
tl

erature was rals d fo

m eliC_pressure ere 5] re
phenol .,3%% 7“ mm g,fod Pouty Jnaﬁ\oumo% ¥§§ g coho
renm Iﬁﬁqah c| em I S recovere t react ed
phenol . "1 1, m do nL@( bd B r-gﬂpémsms%%@&imm%mlg g shifaits dv@akt.oq'ptmda laf

al cohol 1859 P&l 186 ABAkall o By SoVInG R Mo Blocdiufe® BY fAExhmIia, afiin RSt the a
hi gh- boprbgeR@s BidwR in Fable 1 waPollairkdlh 4ndak of32812l 0i | whi ch was added to the
product of the sulfurization reaction, the distillation residue can be

obt airneexAaMPLE 3desired liquid state. Any insoluble matter present in the
distillation residue can be renoved by a suitable nethod such as filtration
or cent ri fAugpetion JiepaAtatg) ohtheiprddect op treatment witin carbdnt diexide fobtained: avBxagplef1, whe
phenol . trégsferred iMh@ 1y ataskawe, which Wes ghargerbwith 23r\ge(@F2 owied) wHHufyrsn amitragdazsiréare

ear.t h neftamhosphstie) pragsuterpng Bt36° G Therpafigl, kigltémnersturd wasaalepdiie 1781 Ctane regetiop vas
addi-#q operiewngd tior drhoyig do P‘Zta"d@es’quw{‘ °bWﬁ‘F't§3"°& reagfion icanzpgount 9437 3rg. Zhis g’°¢l€hgent
The roEﬁQsaﬁaF'%"?"&iqf mg K and the nunber of starti n matéerials is
reduced Pehortion, fie. %%ﬂ F' ﬁl?“ foduchand 146, @9 # 439 'I‘fﬁ'b peorg ?jg'gé%l attl

pr oduct 'BE™eYed, P " 29° ‘Ts §""<¥f"°a‘i°?<éf ih &gt  idlpld 328418 ¥ b firehn

al kyl hyHPWé’H% P8r°57ﬁ'°8 NG % Y yI phenol whi ch has heret of ore been

unat £4i VEEA sing through a conplicated 10 procéess using an

al kal i gg@gﬁyggﬁﬁﬁﬂhgggid a sulfur halide. As a further advantage, the .
yield of t@niah adUeted § df HBTHRUEH ofrdatenwii@albot GiolidCas Tolamed ih ERGIN 1, 4Aed-
The pres@tg by 950 RdutraldiiSkdrd BHaRRd itk 19 Mol dbikbd PaaY-bHaBad AMRK deednbéyqbently
sol ubs | u.stmed:&uﬁ éxdﬁ@leolbbﬁbﬂ%t 1Y siifzaliin a8 Ast pforhelf tiehPSB0N g dh ¥ BiRdl breBuceven
when t hravinh gl prepbr@esishown ik il Kyl phenol used as a starting .nmateri al
cont ai ned The re3Bitseof il Bonthatafivelaxamplé GIaW. thatanQAIfiresd hydhoxgiehtbate hatiny dbeet Rei ff
pr 0Ces s caiivn Gomd @ch side-dbidia Atky? gidbwab4dy intol eolubliity ana Badof vegrhighl visgdsphenol i n whi ch
the al kyl group contains at |east 20 carbon atons was necessary to give an
oi | -g®l uble product. It is also expected that the present invention would
be capabl e of easily producing a conplex consisting of an alkaline earth
metal in an anount of one nole per nole of the al kyl hydroxybenzoic acid
formed by a carboxylation reaction. This conplex has conventionaly been
sydfﬁe5|zed by a conpllcated method in 20 which an al kylsalicylic acid or
a noffral salt thereof (i.e., a nmonosodi um sal t) obtained by the
Kol be- Schm tt process is converted to a correspondi ng di sodium salt, which
is then subjected to doubl e deconposition with an alkaline earth netal
hal i de,  as di sclosed in US-A-3,704,315. The present invention is described
in grgater detail beloww th reference to specific working exanples and
conparative exanples. It should, however, be noted that these exanples are
given for illustrative 25 purposes only and are by no neans |ntended to
limt the scope of the present invention.
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EXAMPLE 1 A 5- L ‘aut ocl ave equi pped with a stirrer, a condenser tube, a
nitrogen gas, i ntroducing tube and a 30 thernometer was charged with 2379 g
(10.8 nol es) of nonyl phenol and 2o god 386810l es) of 98. 4% pure cal ci um

oxi de, and the charged contents were stirred. To the resulting suspension,
345-9 (5.4 nmoles) of ethylene glycol containing 2.8 wt% water was added at
[erH/ and at an applied pressure of 6 kg/cn2 in a gitroggn,stream After
reaction at [err] for 3 hours, the pressure in thesreacei syst em was
slowy reduced while the added wat er, the water geger atee sduri ng the
reaction, nost of the added ethylene glycol 35 an parg.qof t he added

nonyl p%enol were distilled off, thereby producing bl qundgdﬁstl | I ation
resi-due of a nustard color in an amount of 2358 g.' At t*hE i me when the
reaction was conpleted, the distillation residue hgd a.ﬁg@erature of

[err], while the tenp&dture of tﬂe distillate wasS[errf Sat 11 mHg. - After
t he d|,§t| |l ation resi (2858~0) Shad ceol ed 0 12¢ C (32 ), carbon

di oxi de was bl own at & & owsr afe 'éf 2754 fmim (6 Kol [@rr @ for 0.6 hours
until the pressure iné sed to 523 kg/cne. After ghe 498 tg;rperature was
raised to 178 C, carb@™di oxi de wds again blown til[l8tHKgSpgessure increased
to 6 kg/ [err] By holding the residue in that stategorﬂfg cg.lrs, a dark
grayi se yellow red liquid reaction product was obt wg] @ ingan anount  of
2508 g. This reaction prpduct hadga cal ci um contentw Of B0 W% Two grans
of this reactionibroducel wag trangferrea imto_a seﬁarat - fcunnel

di ssolved in 60 i of e erpang hgdr el yZedwi &h 15"’“_‘ Wafl sul furic acid
with stirring fofg 60 mgutes. Aftgr thoroufh washi g wi I er, the ether
45 Wa’?er was seﬁarat eddland_the ether was renpved ffid h % drotary evaporator
to yield a brown_]iquid product in an anount of 1 8&39 w THES! 1 i quid product
had an acid val u& of 64 ng KOH g. A protion (i. 01418 %):{Bf°the pr oduct
prepared by the tfeatmegt w th carbon dioxide |n th:e‘“auéé’c?eg/e was
transfgr ed into gpother _putgclaveshaving a capacit o Bf 1 S5 gohi ch was '
charged with 23. P g (0. gl ey gf sul ur P n*a [eer] sliregrg at at mospheric -
pressure and at 9 * Thereaﬂft%r Y¥-hg; t P&} at Uk i nmfaﬁecaut ocl ave 50
was raised to 17& C andsxk he™ pressere was el evated Wi$h £a2%0 6 kg/ [err]
The m xture was stlrred‘qat 178 C for 4 hours to obfajn & IBY dark

yeI | owesh red |1’ |d product in an amount of 436. 4498 This>¥F oduct had an
acid val ue of 53 KOH g (as measured by the nethgdddeld plied above; the
met hod 'of acid v§1 ue ma%uremant was the sane in tﬁeﬁfoélupﬁnﬁhg exanpl es and

conparative exarrjes) 1-b thr eer necked pear-shageg s charged

i

o]
a

wrth 392.3 g of e pra ct ~of ssulsf uj z& i on tgaction 5 and 165.6 g of a
150 nesdtral oil finfdc Mubm cating oil haw'ng a viscosity of
5.38 ¢St at 100 Mosdil of the n&hyl phenol and a small>.part of the '
Iubrl'catlng oil fraction were distilled off to obtain ahdistillation
residue in an anount of 330.9 g. The tenperature of theifinal distillate
was~90 C (2 mmHg). -The |nsa uble matter present ipg a vRry small anount in
the di®tillation residue wad re;novedﬂ)yfilltra-tlon;,so 5  EP 0 300 486 Bl
as to obtain a final producB ag a veky d‘hrﬁ?y@lom&h rgd cl ear viscous
liquid material in an agpunt of 328. 2 g2 whl cif hadd he Properties shown in
Table 1. EXAMPLE 2 A poBlioff (ime., 4&3.;2 q&zl 8t th& profjuct of treatnent
wi th cgrbon dioxide as § taﬁnetiln Edam@ eel s transfgrred into a 1-L
aut ocl ave, which was ch8fge& wii h$233%1 %((ﬂ 727 ol &) oFf sulfur in a
nitrogen stream at atno§ hery.céor@sd’re ng at3[err]. Thereafter, the
tenperature was raised to [éirr] atih rf_batgldh s :

50

Viscos
Base n
Solubi
Moistu
Calciu
Sulfur
Acid v

55 EXAMPLE 4

A 5-L autoclave equipped with a stirrer, a condenser tube, a nilrogen gas infroducing tube and a
thermometer, was charged with 2316 g (10.5 moles) of nonylphenol and 201 g (3.5 moles) of 97.5% pure
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performed for 8 hours to obtain the product of sulfurization reaction in an
anount of 416.2 g. This product 10 had an acid value of 50 ng KOH g. A 1-L
t hree- necked pear-shaped fl ask &R9 300a8g® With 381.4 g of the sulfurized
reaction product and 185.9 g of a 150 neutral oil. By follow ng the sane
procedures as in Exanple 1, a final product having the properties shown |n
TabMe 1°a5ME Widpcand die GhargethcontPnia Weretimesly Jo the gesuling SxprRghIN-279.50 (P moleshof i .

418 g) ?S'Ty'ef‘?ré'y‘fﬂ' 6‘2!‘&?&"!"9&5 "(‘?‘e%?@%ﬁ% a‘WP‘i A 18R DN alirbIpPtad niistuse efcddkaicm? E)@arrpl e

frr %9"%9 % 1§°° “Wﬁf?aﬁwe\a%t H&@%smewaz Floply
0 72 n’Bﬁ"i& h Lgd “F' thyle %vca d at
[err] f(? N ?';%'émi;ﬁ ' % °§’}§ '°f"6°' id t &vas 20
'perfor :tbna ount h(ﬂ reev‘;! ﬁ'gld?égea 4. e ISI gla:{eSl lhe | n an )
armunt o atl ca L o IAatpaort ion -
- @278 D& gfjcgffzr sl% ‘ﬁﬁth u@eng 4‘3 RC by A

Weremcrrar, ré%é)ra@e 10220 "6, &RLBS Gilhdd R Blown afme d réss e@ aﬁps
treat eg h@?esi'dﬁb 2 oud! £lsh dgis yemomeda.qu.a RiabtioR LREME Wad \gbedidad ume
proper taneﬁmsdrm 8. nroTtaialreacaon p&du At &/ ks0ERsHMT lofr wlts Addea. treQBsuftihg Sity:

378. 6 QRoluidn Hallen BidDaNS bf 4 mg R@AE.MENt W th carbon di oxi de as obtained in
Exanpl e 1A panith 686 gPofGthed productl prdpaneiLiy thd trésitrhentaitiecaziof ld@gitle innthealtoclbvd vwas
t hr e& nepifecdpaa prateapedtialé €9kcaptnily)ssillcherpsehdrged v8B 7di ¢ (0i2B Ineibsias silfor eanpl e
1, exce@d: stlegnh at tmosphéricuréss@e iaahatvid@s® Gy Ghergatied the rrenientst wery stisled aB6B° ¢ foy 40f a
final phougatan dpaliad P2 torassusr of Bwicingto oblaipwive Predudtzodbulfurlizatiol keactiop indntamowtt ot hi s
conpar a¥@9@- Evenrpriuet hath gnaaichalue s B8umsskPHar i zed hydr oxybenzoat e havi ng about
9 car bon Aﬂdn*brepﬁec&e%wqa@sremfhskarawhar NP 47539 Pighe pradust of sulfyrization readjiorand
h“‘?/ P%l&%ﬁ"f"ya“d Fssmalh pan othe ibricatingrgl fractipn (weyesdistified ‘[f(e‘P taigp

EXAIVPL Ed' °’5 °E'd | ped hwtwefétua ¢f r“?eeff"a' distiflate, y&h ,ag ”gb
nit roge(ﬁm 3§( g @%ag g‘g uﬁ' ‘?’Pﬁf \g’%ﬁé’?’érsma zgsﬁ%agyel%@“m s g
10. 5 v 0 300
286 nﬁﬁ% UR 'ﬁo" %f and 'osnﬁen S Wwer e stirred. To the

( 4

resu |g&m§gen5| on, 270. 5 g rml es) of ethylene glycol containing 3.5
wt % water—was—added at 155 C and at an applied pressure of 4 kg/ [err] in

a ni trogepn iy S6lon Abkisiking 38C L | P hePbrodul 6l rebflontBwithOslisdon didife RS GRpiie@ il N t he
react i Opkampie 4GR: WakSfofdcdWb % 1-L autoclave, which was charged with 32.8 g (1.0 mole) of sulfur in a GOz
30 stream at atmospheric pressure and at 172° C. Thereafter, the temperature was raised to 178° C and the
~ pressure was elevated to 8 kg/cm? by blown COz. By performing a reaction under these conditions for 4
-hours, the product of sulfurization reaction was obtained in an amount of 506.2 g. This product had an acid
value of 32 mg KOH/g.
. A portion (i.e., 432.4 g) of the reaction product was charged into a 1-L three-necked pear-shaped flask
s5 and treated as in Example 4, to yield a final product in an amount of 265.3 g having the preperties shown in

Table 2.
" EXAMPLE 6
L :
40 An oily solution containing 480 g of the product of treatment with carbon dioxide as prepared in

Example 4 was transferred into a 1-L autoclave, which was charged with 23.4 g (0.73 moles) of sulfur at
185° C and at an applied CO, pressure of 6 kg/cm?. Thereaiter, the temperature was raised to 220°C and
réaction was performed for 4 hours to obtain the product of sulfurization reaction in an amount of 493.9 g.
This product had an acid value of 19.5 mg KOH/g. A portion (i.e., 383.6 g) of this reaction product was

45 charged into a 1-L three-necked pear-shaped flask and treated as in'Example 4, to yield a final product in
an amount of 231.7 g having the properties shown in Table 2.

COMPARATIVE EXAMPLE 2

T .80 An oily solution containing 442 g of the product of treatment with carbon dioxide as prepared in
Example 4, was transferred into a 1-L autoclave, which was charged with 18.6 g (0.58 moles) of sulfur at
100° C and at an applied CO2 pressure of 6 kg/cm?. Thereafter, the contents were stirred for 4 hours under
these conditions to obtain the product of sulfurization reaction in an amount of 460 g. This product had an
“acid value of 42 mg KOH/g.

85 A portion (i.e., 417.3 g) of this reactron product was charged into a 1-L three-necked pear-shaped flask
and treated as in Example 4 to yield a final product in an amount of 249.9 g having the preperties shown in
Table 2.

The results of this comparative example show that the properties of the final product, such as its oil
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reduced while the added water, the water. generated during the reaction,

nost of the added ethylene glycol 5 and part of the added nonyl phenol were
distilled off, thereby produci ngEr 0 30pusé Bl stillation residue of a nustard
color in an anount of 2281 g. At the tine when the reaction was conpl et ed,
the distillation residue had a tenperature of 178 C while the tenperature
of i{he deolblity|and isopgity. wesenatiuly improvedign thafterenerajupsfor fullyrizatipn BASIAN W22JPWy e
(2281 g) had cooled to [err] (28 mHg), carbon dioxi de was blown at a -flow
rate of 275 m/mn (6 kg/cnmR) for 0.5 hours untrlotheapg;g,wure increased to
5.6 kg/ [err] After the 10 tenperature was raisé&d toiZ2g-@, carbon dioxide
was bl%own again to a pressure of 6 °kg/ [err] By hpl difigg the residue in that
state for 2 hours, a dark grayish yellowred |liqd restgi®n product was
obtained in an amunt of 2374 g. To this reactiof pr odug,t-r '©1080 g of a 150

neutral oil was added. The resulting oily soluti q;,nmhaé raﬁ @ci d val ue of 46

ny KO g. A portion {566 g) of the pr oduct prepar;eﬂ b‘B-thectreatrrent wth
carbon di oxi de in t heeiut ocl ave s 15 transferrceé i AtdBahot her aut ocl ave

itd

(1 L capacity), whichohas thaygdl witlE7.8 g, (0. 232mpPEF.Df sulfur in a
[err] stream at atnogjgherig rﬁe%ure gnd at *‘177 Cnghgr%@ffﬂer the contents
were stirred at [err or 4 hourd at an applied [Fegr] prgsﬁure of 6
kg/[ers] to obtain t é product of sulfurization r@&ct F(Erolft.‘l an anount . of
572.3 g. This product had an acid value of 38 ngKGQH % Ag L t hree-necked
pear - shaped flask was charged with 478.3 g of t heg prodiu® e of 'sul furization
reaction 20 and nobst t he nonynt phenol and a srrm!P pa,r‘g'\ofg_ the lubricating
oil fraction Wergi d| Stﬂl I I ed OCObtoal ma di stl‘l_.i:;atgioghrﬁég due in an
unt20of 275.7 tmerof Thefidal digtil)@teswns [err] (2
(1nmmHg = 1'3( 13 heor fSol'UbI® nat t ery Br eSenic
amount in the digill |on resi die was renmpved by‘“t-rltl_gr t
obtain a final pr_pduct as a very dark yellow sh r%d! cle
material in an a unt of 275.2 g which had the pr@pertg‘.s
25 EXARVPLE 5 An %I ution cont ai ning 480 g ofSthe ;pg

l

B a very smal |
Q% so as to
yiscous l'iquid
gh":ownrn Tabl e 2.
G&adt of treat nment
dinto a 1-L
"# in a ce 30

w th carbon dioxi de asw pre.pared n<EXa:m3|g 4 was &ranst
arged Di th 2. g ©1.8 nol 8js ofd s

stream at at mospheric resqure eiad Mt Per?] Theresit ery 2thf,*t enperature was -
rai sedgto [err] arnd t pressure®was el evated to.h'kg érrg'&)y blown [err]
By performng a rseactr on under these conditions fBry 45HEUY &St he product of
sul furization reaition was obtained in an anount 8f5506.2 g. This product '
had an acid val uedof 32 ng KOH g. A portion (i.e. 0?_432‘ 4 g) of the reaction
product was char déd |%: a 1-L tgree-necked pear- ‘§H‘hpe>d flask 35 and

treated as in Ex td vheld a fiwmal gproduct in &h ampunt ‘of 265.3 .g
having the prepeglpes

aut ocl ave, which ‘aas

hov@® i§ T3ble 2- ESA LE6 40 2 An oily solution
cont ai ning 480 ¢ prdduct gf t r eat nent wi t h-carpn di oxi de as
prepared in Exa s transferred into a 1-L gutog}ave, which was
chatged with 23.4 g (0.73 noles) of sulfur at [erg] angl at -an applied [err]
pressuf’e of 6 kg/cnR. Thereafter, the terrperaturer*vvas waised to [err] and
reaction was performed foro4 hours Eo obtain the grodugt of sulfurization
reaction in an armunt of 483.% g. T'ms—-produe-t hag@ an-acid value of 19.5 ny
KOH g. A portion (i.e., 38%. 6\9) of 't hids Dseat?fronmproda;rct was 45 charged
into a,l-L three-necked pear- Qhaped:’flisk;;anE treated as in Exanple 4, to
yield a final product jn aff agpunt Gf 23177 § having the properties shown
in Table 2. COVPARATI EXAVPEE 2 s@ § M |y solution containing 442 g
of the product of treag ng vvr,,t h-'car.‘?,borx du‘_’oxr"ﬂe as prepared in

8§ 3
KB
50 _ES"&--—:@ o A
al A I A » E a9
a = 3 2335 °
8m:lm0u_-|'u
2 89 9 % 3 9
-t g
> m o w =2 O wu o
55 '
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Exanpl e 4, was transferred into a 1-L autoclave, which was charged with
18.6 g (0.58 noles) of sulfur at 100 C and at- an applied [err] pressure of
6 kg/[err]. Thereafter, the congprgsowgs®istirred for 4 hours under these
conditions to obtain the product of sulfurization reaction in an anount of
460, g. This product had an acid value of 42 nmg KOH g. 55 . A portion

(i. &7, 41K GL gitockve teniieped cnithtd siver mowndsnsandsbec h aitgean gas timiroducing Ltube and a

t hr ee- nféweraetweaps sheeged (vith | 3§64 gaefcreeavered aenyipbenpin(BR%A mehwiehandl.o1.4% ethlere f i nal
pr oduct 9! ad 8Sfpmiverabeil. 2197 ¢ ff?Pa\fPWh?’l?ea'}S'r@ﬂ@r ©i7 aoleshef\ f7 4terpuregdicium . The

resul t sOge: al‘"F’\ I“EG ‘@6’ ?og{ept§ e, r Eo g‘ﬂ W'FW&?.“SF{“H@“ 107 @ f0r36 dnoleg °fteﬁ‘é'e'79| nal
prodlfctglly ate' atsﬁ?l ﬂﬁ’?he nrepsuie, qf f‘/rk E'Bs'i"t;/

wer e noéﬂf% %ﬂ \)’8??" F’ i § ?? ¥F8' gﬂ? gé on was
| ow. W th
a stirr were d off t ereby produci ] tro resl u ustar r'in an

e aﬁrmw;'%é Eﬁ Whn .QPS“% Sl rrgecrfgga%d g E Q?

nony efstrllat?::m‘]rj8 tﬁg‘{ﬁé ycém.%mg %5 ek mcfahl] le p&t rﬂgle f esh
nony| p Qg and 40. .7 nol es 4% pure cal ci tm oxi de’and

char ged” cad et astma.eres.auer (sedg) hk@ csm 1 Q384dt @0 ehriHg$ REBE didkide Bbs Blodin étCh 96
mol es) v elehofl sonrmhin (@ lkyEitd) f6rC0d abund Gl The lpradsiife Gicreasdide s Rg/arvdRkbr ale 155 C
and o \ampamrb iwas ratbd 65 1M8€C,afarbdn Higptidecwds|blawh agaimtotd repsire Bt 6 RGEM2. B hélding -
react i othe easidfiesrin jhaf state Br hdours a datkegragyisk yallow eed liquiti henctios Ppedidiied was yisdiehineas

sl ow y awuioked66oy. Mys tohaiomorddut hee e peid vahe o3 reg KQaer at ed during the

reacti on, Stifve (28hgl waseadgey dokhearmettion produst (G5M ) dnl dhedautasiave jpheG6k skeane at
distill amospharic Presewrepd Br1de e iTheyeatten thg shajentl werp [streed ifesrd houisi ot are arpliedaCOp s t ard
col‘or? | presiyre é’frﬁtkﬁ/?m%imd%zl EC 9% ast tp @btpin fe RepriAt of isufurizetion: eestion g #n @aawTt 6t ed,

“the di s§5?13I9aT'T'§J'ﬁa‘i*'%"s?’€ﬂk‘é”ﬁ a“aa"'dr‘@h'ﬁéfrzé’t'ﬂpr'éo"& 10 err vvhr le the

t enper at uf'e \;E‘ﬁ TT "ﬁ”f' 3064 Hurization, 'ﬁﬂmg
distill §§ oo % i res e n %fr:$ g. em f:ol
glog?l ﬁnlef@ @3 g QH%O% m er ag’seﬁg m rol%agn §§ tl n I Sld | de
was bl o bg ?'lf.‘ ow rate 8 ?} err] ﬁours unt|r| t he

pressure | ncreased to 5.8 kg/cer After the 15 terrperature was raised to
[err] cexAMpie@i oxi de was blown again to a pressure of 6 kg/[err]. By '
“hol dgpng~ttreTesi dues in that state for 4 hours, a dark grayish yellow red

| i qui d reacbicn (e ctpadity VIPL of thb 3k Bpd Bs GHad @EXdMple FTwab GRarged Gvith BBY.Bg (4ACt i ONn
pr oduct mbies)l ohirongiphiedol \aad 620 @ f{1.Bdoleipr BEXY: gure Delbitir loxide? 8ndlthg) thavgas cartkhesdveted t he
react i ostirrpd. 0d uiet reuBtidd. sgppenision,t 1368 g (dt6avdiesy of athylsne pipcal bontening M1 att%adatep spher i C
pr essur &dedid agiitroper stieari lac128 8¢ Bret at ab bpplieromessure of 2nkgrom? sAftier neantiorf & r130F Gy s at
an appl houts, fhe projsuOn therreastinnrsister was Heyly rycpd whild thet added watersthe watertgsnesiechi n
“the pr odlrieg the freagtions the piirderieciveel@nd parbef thennogyiphenad wane distilled off, thereby producing a

liquid distiliation residue of a mustard color in an amount of 952 g. At the fime when the reaction was

. completed, the distillation residue had a temperature of 150° C while the temperature of the distillate was

—/ 25°C at 32 mmHg. Analysis of the distillate showed that the distillation residue had the ethylene glycol
40 component left in an amount of 0.52 moles per mole of calcium.

After the distillation residue (952 g) had cooled to 120° C (35 mmHg), carbon dioxide was blown at a
flow rate of 50 m¥min (6 kg/cm?) for 0.5 hours until the pressure increased to 5.0 kg/icm?2. After the
temperature was raised to 175° C, carbon dioxide was blown again to a pressure of 6 kgicm2. By holding
the residues in that state for 4 hours, a dark grayish yellow red liquid reaction product was obtained in an

45 amount of 892 g. This reaction product had an acid value of 20 mg KOH/g.

Sulfur (40.9 g) was added to the reaction product (971.9 g) in the autoclave in a CO. stream at
atmospheric pressure and at 172° C. Thereafter, the contents were stirred for 4 hours at an applied CO2
pressure of 6 kg/cm? and at 178°C so as to obtain the product of sulfurization reaction in an amount of
1010 g. This reaction product had an acid value of 12 mg KOH/g. '

50 A portion (i.e., 1007 g) of this reaction product and 237.4 g of a 150 neutral oil were charged into a 2-L -
three-necked pear-shaped fiask and treated as in Example 7 to vield a final product in an amount of 460.8 g
- which had the properties shown in Table 3.

COMPARATIVE EXAMPLE 3
55

The product of treatment with carbon dioxide was obtained in an amount of 560 g by repeating the
procedures of Example 7 except that the treatment with carbon dioxide was conducted at 140°C. The
product obtained had a very low acid value (6 mg KOH/g), indicating the low yield of the hydroxybenzoate
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559.3 g. This reaction product had an acid value of 23 ng KOH g. A 1-L

t hr ee- necked pear - shaped flask was charged with 306.4 g of the product of

sul furization reaction and 111. 6 Bp ®800:488%0 neutral oil. Mst of the

nonyl phenol and a small part of the lubricating oil fraction were distilled

off to obtain a'distillation residue in an amount of 231.5 g. The

{enpgratqmﬁwm*tthe final distillate was 25 [err] (3 mmHg). The insoluble

matter present in ver% smal | amount in the distillation residue was

r enoved EQMM'MTNEEWPE 4as to obtain a final pr oduct in an amount of 219 g

whi ch had the ro ertles shomn r

capaci%y %‘ s ol s 4 ur élnzégxaﬂ\ggﬁgg%c (%Iéﬁj-‘gs Zémg)c&éﬂ&)@kh E1581 2
g (4.0 nit m% e .06,“5’%7'},9 Sralota ww? oo i e et
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After Qﬁnla@&f e %Fohu rid'a varyfark YW IRuid ldl3lafth@6cidub @ dnfanlolid of BAGLJ. ANthe

Syst em Wage WhoWng rbREMHCREE ddnipletd] he drtidesh wEiawr hadthemparatee darerGiweis der i ng

t he reaCidn@BratufefwtheHiwia@mﬁsgézycahsaﬁdH@art of the nonyl phenol were

di still ed- guibr, thé Biedietoy rexidnel (836 Qphal doblediiod 301 G (35! rhraltig).cnarbor dioxidsewasfolown #tis t ar d

col or 1k Nfiew rBSTOEIBO nalimird T2 kglem?Afor t0LBe hdursentihviherpredsere rincssasadoe fudig/cra’o Mfitrethed,

t he di st idmpatiuvenwasosiseiie 1TALC, dhe waither wasLold a8 Halsmy Tordnhops. elfiningedREY dttr e

of the divelow liguig eactiprsprpdutii amamoypt - Thig liguig gnaterigfhaq f acicyyalue jof ‘P“aﬁ‘%KQW%wed
that the diAedriondiei 448-3 @f t‘}lﬁéeq%?d prodict aachipy ér?é Oynewjral gflgrere a‘?ﬁ'ﬁ@ e 1l in
an anounthresfnegked 294‘?'61'163" 'F a'?ﬁifeéte%f‘s Eaﬁ"?ﬂ‘ >5¢-ha e ?2‘{ fis4ng gi due
I(’ gt 2 gfy E?ﬂe%éhw IT 6 Car bon all({nﬁeac 1on Was %rr% J LOW
was bl ow | .resi ues |n

t hat st at® Yo&H" i%f%rr’gm sugg’miﬁ Qray | S s't ou\lfov'I Fed 11 qui d reactl on product

was obfained in an 45 anount of 992 g. ThIS reactlon product had an acid
val ue of 20 ng KOH g. Sul fur (40.9 g) was added to the reaction product
(971.9 g) in the autoclave in a [err] stream at atnospheric pressure and at
172 C. Thereafter, the contents were stirred for 4 hours at "an applied
[err] gressure of 6 kg/ [err] and at [err] so as to obtain the product of
sul furization reaction in an anount of 1010 g._This reacti on product had an
acid value of 12 ng KOH g. 50 A portion (i.e., 1007 g) of this reaction :
product and 237.4 g of a 150 neutral oil were charged into a 2-L

t hr ee- necked pear-shaped flask and treated as in Exanple 7 to yield a flnal o

produc# in an anmobunt of 460.8 g which had the properties showh in Table 3.
COVPARATI VE EXAMPLE 3 55 The product of treatment with carbon di oxi de was
obtained in an anount of 560 g by repeating the procedures of Exanple 7
except that the treatnent w th carbon di oxi de was conducted at [err] The
product obt ai ned had a very low acid value (6 ng KOH g), indicating the |ow
yvield 8 the hydroxybenzoate 10 EP 0 300 486 Bl conponent.

55
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COVPARATI VE EXAMPLE 4 5 A reactor of the sane type as used in Exanple 7
was charged with-528.7 g (2.4 noles) of nonylphenol, 34.2 g (0.6 noles)  of
98. 4% pure cal ci um oxi de and 13gp oopQsdB1nol es) of - sul fur, and the charged
contents were stirred. To the resulting suspension, 46.3 g (0.72 nol es) of
et hyl-ene glycol containing 3.5 W% water was added in a nitrogen stream at
'[elr‘?:r and at an applied pressure of 6 kg/ [err] After reaction at [err] for
3 hours, the pressure in the reaction system wasdsl oﬁry-reduced while the
added water, the water 10 generated during the Peactdad nost of the added
et hyl ene gl ycoI and part of the added nonyl phenof werg®dl stilled off,
t her &by producing a very dark yellow liquid di stgl | atd Bl resi due in an
anount of 541.5 g. At the tinme when the reacti onﬁvvas“’cérﬁ)l eted, the
distillation residue had a tenperature of [err] V\hrqu-,Ehe t enper at ure of
the distillate was [err] at 15 mmHg. After the drstil] @8 on residue (536 Q)
had ¢poled to [err] 235 nmrHg), garbon di oxi de was bl gug*at a 15 flow rate
of 50 mM/mn (6 kg/gnf}) fer 0.63hours until the. ressmuFe’lncreased to 6 kg/
[err] After the tenf attgegvasdra sad tB [arr] JEhe neS;gJIue was held at 6
kg/ [err] for 4 hougsy olfgaiming a vesy darR yeIEow luggd reacti on product
in an amount of 554& This liggid material had & acidizval ue of 34 ny
KOH ¢ A portion (we 443.2 g) of this reactiof prQ,d_g(ﬁ and 157 g of a
150 neutral oil were charged into a 1-liter three-ne@Kg d: ear-shaped fl ask
and treated as i Exanple 7, yielding 256.1 ¢ ofma ff“nalc,-gr oduct having the
20 properties shown i Table 3. The results of td ative exanpl e
show that when aasul rization geaction was perf,ggrred’ 9 8r to treatnent
wi tY-&ar bon di om de i n the n\&ntmorﬁl Rrocesg f p.rgjﬁnat e sul fide
production, an tcnprcodu&e Em dncsedBed aprgunt Sf&ﬁydr oxybenzoat e
conponent by car oxyI tiSh resubted in a final m:oduei it was
unsatlsfactory r such properties as viscosity, ,lel sdI{@ogllty, and

I\/Igjure stabi |l ty. 25 30 35 40 45 50 55 EP 0" $00.4%6: B1 - [err] 55

LE 9 A fin& product having the properties s howe f,rﬁ‘l'gabl e 4 was

o

QJU
obtai ned in an afount of 263.6 g by repeating t sgpréh@@ﬁes of Exanple 1
except that nonyl phepgl was repl aced by 2.1 ol ezoof gi®eeTyl - 12 EP 0
300 486 Bl phendl, cg cr um oxi & Ly 0.7 mol es ofgmal & 1@ Pydroxi de, and
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55 EXAMPLE 9

A final product having the properties shown in Table 4 was obtained in an amount of 263.6 g by
‘repeating the procedures of Example 1 except that nonylphenol was replaced by 2.1 moles of dodecyl-
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2.8 Wt % water was changed to 67.1 g (1.05 noles). The two reaction
internedi ates, i.e., the product of treatnment with carbon di oxide and the
product of sulfufization reacti orEP 130D 486iB¥ val ues of 49 ng KOH g and 36 ny
KOH g, ,respectively. 5 EXAMPLE 10 A final product having the properties
shown i'n Table 4 was obtained in an anmount of 123.4 g by repeating the '
© pragedur pwndicaiiuarmside by 0.2 xmolsp of qalsiymn hyerexd H@ﬁ@ﬂt thﬂ/&%‘“f“&ﬁl%@@?% °b’°§3"‘ﬁ‘bl es
of & | ondB8ahiweter ¥as ghargadinShdlo AAY| s)aﬁ %V@rrégg"rfﬁ?’é@ §: "gg’gdp‘ft (%85
( hydr oxyfreayegnt,with a9 N@%ﬁﬂ?ﬁ@P&%ﬂ&SUWZ?@PW?‘@ had %ﬂ?dF'“‘Mé 4TRanRgH
0.29 npl 8&m9 KRHE. RWSGP%r was added, and that the amount of cal ci um oxi de
char ged mged to 0.14 nol es. The two reaction internediates, i.e.,
t he prod reatment with carbon dioxide and the product of

sul furizatio s SAOHER 12bte 27 wilDobksidsh Gh 8N dmelht BO1259QHY 8
respecti Ve éﬁﬁ § L%ﬂrﬁim‘geirﬂ%ﬁ ﬂvtgi %Vgeena% Rgiad Q)yl@'ﬁ@gﬁfei biéﬁorgggﬂmz‘ in

Tabl e ;3 V@R nl erdd ATRAAL wiidnt $0585 nirdR vauea@a)t kaOthb ARok BCaahes Of
Exanpl e &:?“\vﬁ'sotgha a-to 0.3%Em AP A tno WateN AR B8 ththS afabhn gredliclid odidéEharged es,
20 that éﬁci@n&dotf) Ohﬁ%aééuﬁ'ﬁ@{wo%éctlabﬁﬁteaﬁMﬁds bef, aecprbdiet orettsaimentthdiht dathan

- react i on giokikahndt hE pRXITYY Bt Sulfdiization| Gactidh, @xd Bed edlis @ed7 angokGH/d wide e mg | KO,

cont ai ni RgpettdiyWt % wat er were changed to 1 nole and 96 g (1.5 noles),
respecsi vel y. EXAMPLE 12 25 A final product having the properties shown in
Table 4 wssMRURt i ned in an anount of 473 g by repeating the procedures of
Exanpl e 1 except that the amount of nonyl phenol, cal ci um oxide and ethyl ene
gl ycol cont/afindl pydyet Savingoevatopertiareshen inatale ot o5 aipined|inan 3"2'['°‘H'|5I°(e4F r7d9
respect i vappaling 419 PeKedyps o5 EsmpisH %Sept thatE\“’ ?5"°3U(5’f B&S‘G'p@fd 5"‘“'83
calci, i &t B8Omef 178 dautiakollaves 2ddd e g@&r@ g'?ﬁ‘
equl TV al -e fride,ghaged ang AfvisAR eyt coneing éﬁé"‘@l‘“@'@b 2 8‘°§ lff'? sl ed
in amount®P¥VeY-5 npies, 0.14 noles and 1.2 nol es per nole of cal ci um

oxi de, r 66 ) er t he step of netal addition reaction was performnmed at
[err]; %Z(B-S-E'ép—of treatment with carbon dioxide was performed at [err] and
t he Slﬁsf urig 9du§ Hatn pBGurtie® SHERA irl ThbR 4Wa8 otbifdAGPRednRuRlof 47819 ty: redeBting
Exarrpl €S w4t G d wtes O Eamplh 11 UktepinkiOfle ah6URt ¥@onyisHehdh ddRkimi dRidé add!ethylens glycol

- containing 2.8 wit% water were changed to 10 moles, 1 mole and 96 g, respectively.
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EP 0 300 486 Bl nitrogen atnosphere. Exanple 4 differed fromExanple 1 in
that the treatment with carbon di oxi de was perfornmed at a higher
tenperature and sul fur was usedePo 30048@Blier armount. In Exanple 5, sulfur
was used in larger anount. In Exanple 6, the sulfurization reaction was
perfornmed at a higher tenperature. In Exanple 7,- a conparatively |arge
'am)\:rht of residual ethylene glycol was present after the distillation step
5 following the netal addition reaction. In Enarrplcex\ ehtyl ene gl ycol was
used in a smaller anount, water was added in aml ar geg Lnount , and a
conparatively |arge armunt of residual ethyl endé o] )&SIu was present after
the 8istillation step followi ng the netal addigi on g 8attion. In Exanpl e 9,
dodecyl phenol was us as a starting pheriol an® cal“tﬁtﬁn hydr oxi de was used
as an alkaline earth™efal re gent | n_Exanpl e®10, Balong- chain
al kyl phenol was used%as -a gt aptl-ag gheBol ¢ an r=ncr e:as,e%l proportion of
et hyl,ene glycol was e«'a rand—|10M ng Wa;ter vvasg_-}addegi 39 n Exanple 11, the
rati o of the anount Al kal i he earth netal reagent ﬂs&d to that of the
phenol was increased® |n Exanple 12, this rati wasyd reased. In all of
t hese exanpl es of the present |nvent| on, mXxtu ‘:g
hydr oxybenzoat e/ phenat e sul fi des havi ng a hi gh i1ty for acid
neut fsal i zati on were oduced | n high yields ang E at that. 15 dains
1. A process for progcing a Ki xturg of sulfid sﬁot" gl&‘Kgllne earth netal
salts of an al kylhyd x,y]beﬁzcrgc dcid ard 3n al %yxp pﬁ‘égo&,% sai d process
“conprising the st@ ps &5 = reac®i ng aweni %t ur e of Gau pigedd 1 a di hydric al cohol
and an al kal i ne e'a'rtg met al oXi de and/ or hydrox:n%le % §l nafter referred to

20 al kaﬁl ne earth netal reagent) in amar@wﬁ'sﬁof no nore than .
0 99 gram equi val®nts per ‘gram equi val ent of s#id phgn%fa, distilling off
wat er and the di H&’drg al cohol until the am)ung‘%f @ Fen i hydri c al cohol

&

AR

%
a

becones no nore than 6 nmol eg per nol e of theHaﬂa’kaor e Searth net al
reagent; reacti ng™t he|rEsul Itigo & sgi| bation rgsd,,du%qm:t“n car bon di oxi de;
and feact | ng the Bes tgngwpr,&duc't wth- efenen sellFf-8fi2 in an amount of
0.1 - 4.0 noles pgr | of tRe 4 kalihe earth nﬁtaﬁu &yent. 25 2. A
process accordi ng8todtl ai m 1, wherein the netalg-add§tdem reaction is
performed with wafer being added to the reacti gp‘ﬂsys'tge%\o 3. A process
accopgling to claify 1, wherein the metal additi gnyre®@ i@ is perforned in
the presence of a°30 diluent. 4." A process-hgcdrdimgito claim3,
wherein the dil uedt 3 a petrgleumfraction. 58 @ proc@gs according to

which-

claim4, wherein epi ¢dfl ught g sa garaffl,.nlc -ang.phﬁ[geg,c, aromatic or o
m xed base 35 8. B procEss accor @ ng twowclal*-rnii1 wherein the netal
addi % on reactlon&:{ enf or re@ at a“Yeffberature of .60 [err]. 40 7. A
process accordi ngg&f o&dl ai m 1, vvherel n the netal addltion reaction is
performed at a tenperature of 90 - [err]. 8. A proc®ss according to claim

1, wherein the product of the metal addition reactidn is distilled with at

| eaSt’ 95% of the water added in the step of said me_ﬂal addi tion reaction
and the water generatqddduf@ng 45 ~ that~reagtionSbeing distilled off. O.
A process according td 8 aigm 1, Wherﬁel D:tl@ pr cB?luct"’of the nmetal addition

‘reaction is distilledfwhEat o ¥ B - v
. o « . e} ~— M ol ]
i o Pra Fe Ko EE]
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45 gl w ~ K= (V] = =] ~t -t
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In Example 1, calcium oxide was used in an amount of 0.67 gram equivalents per gram equivalent of

55 nonylphenol; ethylene glycol, water and sulfur were used in amounts of 1.5 moles, 0.14 moles and 1.2

' moles per mole of calcium oxide, respectively; the step of metal addition reaction was performed at 160°C;
the step of treatment with carbon dioxide was performed at 178°C; and the sulfurization step was
performed in a CO2 atmosphere at 178°C. In Examples 2 and 3, the sulfurization step was performed in a
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I east 99. 9% of the water added and generated during the netal addition
reaction being distilled off. 50 10. A process according to claiml1,-
wherein the product of the netal ErdYI300 486 Bteaction is distilled with
substantially all of the water added and generated during the netal
addition reaction being distilled off. 11. A process according to clai m 1,
Wwhéw-ei n vitregem eimesrhereo Bxample haiffered fereExample 1 iy ‘E‘ltEPnt"?ag"em with 1"’1"@6 ‘W"'P"h W

di hydr or pesforied ghw highas femperatucerand pulfy wasusqg{e PP"'F'P tE"%‘ll,

than 0. 3'“n‘6'l9%fsa pt. r'ﬂ)Féa"tﬁ’fe ?h‘Ee S?qu"zam" g

lg atur
f w pr uon
process dp T;L%f‘ E %sf ? a%‘
r eact |50nf°|"§' EE ﬁ'ﬂa ?fd\’!? :rja é’fg t mo to; as" os gl ng
distill e d|s Eﬂl’ar:ger a t";‘a qicjﬁara ve arg ga( 1
in that gtar?ng Phai alc}Mnrﬁ gﬁ& éooég' %L%ﬁ eprﬁlr é?&l%% n?- n éka blg @ra long-
tenper at Y SRLreREd HEROIAL of dtkyidhe SRR ﬁa@use@ Wghd ur
was U%S’d MJ aG% ”PlEQatmpleJ 1, lﬁé%%ﬁh@am&dﬂ?of%mhlﬁbl barfhdHhdtdh PoahedBdell @ MhEVRS

per f or ”Ea. BherB! whs HRRIasddCRTEREnid 2L thisl ratiofwas Bdréused. Indall GRIRBSRIeREmMpIE| of th Present
amount Ofannﬁ&i Fhixiios @ H%kﬂﬂﬂnﬂhth’/ﬁlﬁﬂnat&\@ﬂﬂdaé Rviag b hih tapabilith @r shiicisutrdiizetibrowerst ep
5 foll owOmeahm,gthmkaﬁMs|tylamhatr eaction. In Exanple 8, ehtylene glycol was
used in a smaller anount, water was added in a |larger anount, and a
conpangt Clahy | arge anount of residual ethylene glycol was present after
the distillation step following the netal addition reaction. In Exanple 9,
dodecy! phentbrovass farDeducing amixtuer ofisuifides ot alstling erith regtal salisoh gy ?'WVGF@‘V\RHE”Elsed '
as an al kalacideandzant #kvipbenal. spid EREPRS. Comprising ey BEPS: of: regcting m'x"(':'f? pfp phenol, a

al kyl phenol diydde aleehal el an alkalipe parl r?ES'F’e a%ﬁﬁm'l S’P’é%@ 'T"'°8H° TI an
et hyv e gl Jelie spaismetaldeagenthig a gmoyahof g \Rgfh% o ;}’a ’ﬁ
ratio of th‘é sa'f’r[ﬂfiﬂ'lm d'fs"'ngk VR a@ﬁr‘%‘lﬁgd' f'%\; 2y f

meta'? rea'gen re the

{l)ﬂgrslgl e;\gfrp‘i"% at| reg%o F-‘p-u csa p loHde @Pd rea gFEhe resultl g ?hd &ﬁemah Qu|

hydro¥benz?5'éci"%/° Ln%p oss rméeso avi ng eh'ca%e |I|ty for acid
a

neutr ! éatA% cggg ra%c&élr%dﬂcc‘%in I1 wmr&h th\é'lﬁgtﬁ%d@lﬂ)q r@&ﬁdn iy p@ﬁorﬁr&mvlth waer thgl s
1. A procesg d‘{z t,ﬁ,r Heleri m xture of sulfides of alkaline earth netal
~salts of an a ydroxyben20|c acid and an al kyl phenol, said process
conprisi g A B%c&% Qbtdraitg to EIRIACE, Whgheid thal el baiitidh reactiph el‘rﬁl'formed i tiny shédesceadi @ohol
and angal kaa.pusm earth metal oxide and/or hydroxide (hereinafter referred to
as an alkaline earth netal reagent) in an amount.of no nore than 0.99 gram
equi val et SA p@tesg heoiding th alarh 8nwhemin tbaadulderphem@trqletm feefion i ng of f water and
the di hydric al cohol until the anount of the dihydric al cohol -becones no
nor.e t hars. OA @roness @scopiing togin doWherdinesaidl diivant in @ peralfiniey npRbthanic, e giaAr mxed Beei ng
the resul tieily distillation residue with carbon di OXI de and reactl ng t he
resulting product with elenental sulfur in _an anmpu fesa per
nol e of tOheAgroRessiaprerdingie Flaifdy werainshg@plp! ad%?“éea"‘ﬂ"ﬁ *i‘?é'%’gﬁd 5‘ ac‘S'F‘%ﬁ'ﬂ‘&*’ Po

claimi1, whet®@'f the rretal addition reaction is perforned with water bei ng

da h : _ .
ittt gro?géh'ce%%ﬁ L o B AR M st

“di l uent. ocess according to claim3, wherein the diluent is a

petrol eu %cb&natcc ding to I ¢ SeheRMCHRE Floftdt 5iGnd mataiNBdditionegNi6H 8 dfsfledl wilh ktuent
is a para f | 4t 95% [HF1R Wﬁfﬁd@ed |ﬂ'ﬁ@r§ﬁb lofsalRmeal ¥®flioR RS&lioB nd the waldr Igenerated during

45 that reaction bsing distilled off.

9. A process according to claim 1, wherein the product of the metal addition reaction is distilled with at
least 99.9% of the water added and generated during the metal addition reaction being distilled off.

s0 10. A process according to claim 1, wherein the product of the metal addition reaction is distilled with
substantially all of the water added and generated during the metal addition reaction bejn_g distilled off.

11. A process according to claim 1, wherein the product of the metal addition reaction is distilled with the
_ dihydroric alcohol being distilled off until its amount becomes no more than 0.3 moles per mole of the
55 alkaline earth metal reagent.

12. A process according to claim 1, wherein the product of the metal addition reaction is distilled with
substantially all of the dihydric alcohol being distilled off. - :
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6. A process accor di ng to claim11, wherein the netal “addi tion i S
performed at a tenperature of 60 - 200 C. 40 7. A prﬁm “ﬂ@ﬂa mo

claim1l1, wherein the netal addi tgpogspcaggspn i s perfo erat ure
of 90 - [err] 8. A process according to claiml1, wher ei n the product of the
netal addition reactionis distilled with at | east 95% of the water added

i n the nittogen atfnosphrd. Axammle hdifiéred frem rExarenle drin thatdthe freatment evth garbasr dioxidld whar i ng
45 Rerfermed @b highen toamppratyreciind syllur wep used in agmaller ppeust insExamele Baiulfy wepusetai m
1, wherig!#oerRIgypto dy Example 8.hige ﬁﬂtumat'%tﬁ?% rvap @ardameshat & highert tepeiiurgyi oh at

I east Famplp Jf a corarajpliyabl 'a‘QHG@H‘-‘%HH" ‘éﬁb?‘%)t‘?é'& QBIEH' P’Vﬁﬁpfﬁﬁé‘ 3fiet tae d‘é’d'ﬁ‘fq‘lsﬁﬁ
reacfi cfﬂ"°lfﬂ99rﬁ 'B?‘%‘t “}df’\t"é!b'eﬁqt'f’“ 5 "Ea('_#e"c"j

wher ei N I'fl‘g a f Ss't ffﬁ?‘ "R ??em
supst T e o v,x% e R 4 ”@%&“f
addi tl &?‘Eﬁ %EQ ib% sﬁrﬂ en n mélseg ﬁ%?et &Br f 1

wher ¢ et b sk i dademel st S, a;f

di hy [ O shea&% creQé:'eJd n%flé J 5 1280 wid obrbashd. n 41 5P HBko LSRG HRGrdToNe
than 0. gvehfhERixid@s of MR xﬂfe /pﬁb'ﬁate sulfiddb kaVirlg3Ghigh 3 5aBilit)edr abic h&RaRRon wrd- A

processpr&mew.ﬁih@gykgsm@amyjatthmhere| n the product of the netal addition
reaction is distilled with substantially all of the dihydric al cohol being

di st sl | Gdimsf f . EP O 300 486 Bl 13 A process according to claim1,
wherein the product of the netal addition reaction is distilled with
subst ant-i & drgcesd for pfodudng avmbxwre frsgifidastof lplkaling eatihgnetal salts ahpd alkdhydrowybedroic
subst ant i abifl\andlan afifviphdnel. gaidhpepcess eomptsingl “‘961%@“&@9""@%6‘?4%@! dfhenolga 14,
r ocess didrisr asohel and an| alfafine sarth\ital epdde apdior: hyeraxidas ereippfter refelreld op a8 Ax | de
| s f or fikeling parth Metehseagenth ip @n aountef no "2’4?)“‘3@ 99 ggam Aq‘b“ialﬁﬁ’%é’%r 9&% G‘F‘E}'P'ﬁg
claim 1, ¢ ehw% 'mge%i‘t ‘P’Pé?ﬁta“W“E % ﬁ°'191 mi'! t%f § Ico
t enper at uPé" ore Ies $ A alige & a (53 1 l;ltmg
wher ei n t gt cfr:fdﬁf'?'f “f' ‘ﬁ“bg?g %&ﬁg %’%;":ggg era ﬁ?’@en Zfb 3230

amoun ermoe f
C 1% process accor. nﬁ cl e sulfurization step is

perf Or n@d A ;%%&é sgegﬁina Hrcﬁmpﬁ wtbin thl,ﬁnetal addiftf] rg‘act.én&s pémp.ta&p@m wateCirdi Ng
to claim Lgq I8 rdhctbn {, dignt 1's added to the product sul furization
reaction and the mxture is distilled so as to distill off t he unreacted
phenol .3, 1A précebs &6@Mg &EOAMA| REeréi® thel nititaNaddRion YWagioR ispekitiRedlin the prosene d a

pet red eumdiiveact i on.: 20. A process according to claim 1, wherein any

I nsol uble matter present is renoved fromthe product of sulfurization

react i of. Axivocads acorgingeatzim 3.odhersiitiegdiluant slagietmolébim frgbtionei N t he phenol
contains a hydrocarbon side chain having 4 - 36 carbon atons. 22. A process
accor di g A ryoasksaaaserding tovgisim di whersin ssidgtivenbils aiparalfinic. panbihenie |aromstia ar |Mited Rage,
nonyPphendll, dodecyl phanol, cetyl phenol, al kyl phenols al kylated with

pol ybut ene, wax, or pol ypropyl ene, di nonyl- 30 FPhenol ,. or
di dodec‘}l th[gpﬁgps according to claim 1, wherein’ the metal addition reaction is performed at a temperature of 60

W
4 7. A process according to claim 1, wherein the metal addition reaction is performed at a temperature of 90
-190°C. '

8. A process according to claim 1, wherein the product of the metal addition reaction is distilled with at
least 95% of the water added in the step of satd metal addition reaction and the water generated during
45 that reaction being distilled off.

9. A process according to claim 1, wherein the product of the metal addition reaction is distilled with at
least 99.9% of the water added and generated during the metal addition reaction being distilled off.

50 10. A process according to claim 1, wherein the product of the metal addition reaction is distilled with
substantially all of the water added and generated during the metal addition reaction being distilled off.

11. A process according to claim 1, wherein the product of the metal addition reaction is distilled with the
dihydroric alcohol being distilled off until its amount becomes no more than 0.3 moles per mole of the
55 alkaline earth metal reagent.

12. A process according to claim 1, wherein the product of the metal addition re_action is distilled with
substantially all of the dihydric alcohol being distilled off. :
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23. A process according to claim1, wherein the phenol bec
tenperature of [err] or higher. 35 24. A process ac gmg\ﬂwm‘
wherein the al kal'ine earth net aIErr@aQnamBiﬁ an oxi de ge +of -
calcium barium strontiumor magnesium 25. A pr ocess accor ding to claim
1, wherein the al kaline earth nmetal reagent is used in an anount of 0.01 -
0. 98_gr 3n A guaesslaegetding e clalyy nwheepin the lpeoduct of the restah laddilish reagfon 6 disilley wilit es s
accor di ng ubstanfiglly gll of thﬁ!/\ﬂ@?’é*ﬁ‘-ie'w&?'@ﬂ digtifechefid andl with splystagieliyalt of e dihydricaloghahp| es
per nole dreinggEo detled ohe earth et al reagent . 27 A pr ocess according to
claim 1‘1 wher ei n the dih drr c .al cohol contains - carbon atons. 45 28. A
pr ocess Mhdt BrgPs cf’ B%% Eta'i" TwitBsreip the traat'a?'tﬁytfhefbar 9Kide 1§ gerorTRA g

gl ycol or ‘B’P%%%t‘r' f’i'e . 29. A process according to claim3i, wherein the

di hydri Q'S %&E) st r!!l § QO c@*maqsgrﬂoﬁrq tt%eotcreanen? with ca%on droe'a? pegy?r%?nl\eed (a)tf at he

al kal i ne rocess -accord

wher gj n the ydrrc a o ol is used in an anount of O. 5 - 1.7 nDIes per
ol € "of 18, hep.etds@téce.ems% trtrmmew,re.r ﬁeeaﬂt.zat.gr#aeﬁs BoRARRat aq&me@td?&oftﬁo claim
1, whereimnpggugfur is Used in an anount of 0. nol es per nole of the

_55 al kal i ne earth nmet al reagent. Revendl catlons 16 EP 0 300 486 B1

|" 1111114 1A rodebd ddcdebithg Tl didich 11, Wherdili the sOIBEGOrDASY is lpriopticdckl G tdnsparatlird 6% 1801k ange

de subfuremode sels de metaux al calino-terreux d' un acide

al kyl hydr oxybenzoTque et d'un al kyl ph6nol, |edit proc6d6 conprenant |es

6t apes %&iA pmtees accprding ta claimd) wirerairta dilugre isdadded folherméductchf suurddatipp oactitintapdir | que

et d' un oxyeimixete/ipdisttiod se as yaltigit pif the derear phengl cal i no-terreux (design4
-apres par r6actif de netal alcalino- terreux% quantit6 ne d6passant

pas&j’ 19. A procpgs eﬁerﬂwtoéfﬂm&amn fb&r""‘@ﬂftﬁ %ﬁ"@ 'E"’Q?“ét?ﬂ*re dudi t ph6no| ;

separation par distillation d ' al cool  di hydri que uace

‘que la a?tah°'°? S geeRidiog & °'ﬂmHyH'f“~’r’%@“Vd%§91”8'ﬁ H@“%{u’"’ﬁ?’lﬁ? 'B@é eg frgm g E}F‘/%l de

rdactif dé® Ff’E‘f P"%?F‘éigﬂr no-terreux ; reaction du residu de distillation

oo g' gaQ{ E"r%‘gesé ccgrldmgxgaglge n%ﬁﬂgﬁﬁ%tpgen ec%f%%gt 'hgé‘mé’afb,oﬁ’ .ﬁ&’gham aviig Gag'h ]E%é(;te

nbt al * al cal |no terreux 10 2. Un proc6d6 solon |a revendication 1 sol on

lequel ba & @eetésoartc&d.a@@d ik ariewntrét@ta.@stensp@dw:ﬁdﬁe@v%Qﬁeﬁﬁeunm%t ee au
Systene reR@édyBRersl cotyiphohl), &MkyRRerdR M8 with pbIPHURIAG] tbprbrylaropﬁateoam&@quel
| a reacti ohesbl, aflgladdeephell. net al est conduite en 15 presence d'un _
~diluant. 4. 'Un procedd selon | a revendication 3, solon | equei |e diluant

est une2d.rMmetocedn ad@rdigt t @lain 15whetdin {hs PoedEbesahaliquid at @vemnghraiaé bDMR04C ool on

| equal | ediighedi |-uant est une huile de base paraffini que, K - 20

napht 6ni que,” aromati que ou mixte.
35 24. A process according to claim 1, wherein the alkaline earth metal reagent is an oxide or a hydroxide of

.. caleium, barium, strontium or magnesrum

o 25 A process according to claim 1, whersin the alkaline earth metal reagent is used in an amount of 0.01 -
0.98 gram equivalenis per gram equivalent of the phenol.

N
40 ) .
" 26. A process according to claim 2, wherein water is added in an amount of 0 - 2.0 moles per mole of the
- alkaline earth metal reagent. -
27. A process according to claim 1, wherein the dihydric alcohol contains 2 - 6 carbon atoms.
45
28. A process according to claim 1, wherein the dihydric alcohol is ethylene glycol or propylene glycol.
29. A process according to claim 1, whersin the dihydric alcohol is used in an amount of 0.15 - 3.0 moles
- per mole of the alkaline earth metal reagent.
50 -
30. A process according to claim 1, wherein the dihydric alcohol is used in an amount of 0.5 - 1.7 moles
per mols of the alkaline earth metal reagent.
3. A process according to claim 1, wherein sulfur is used in an amount of 0.2 - 3.0 moles per mole of the
55 alkaline earth metal reagent.

Revendications
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6. Un proctd6 selon l'a revendication 1, solon lequel.la reaction d' addition
de nbtal- est- condulte a une terrperature de 60- 200 C.

"solon la revendication 1, selon |Eroaoou4es Beacti on d' iﬂ"mmmmmwﬂ est

conduite a une tenperature de 90-190' C. 8. Un proc"d4‘sefon*1d °® .
revendi cation 1, solon lequel |le produit de |la reaction d' addition de netal

“est “di st i | dn prpedsé 2pur g preduction diva mélanast de| suliurgscsie sels deiméeiny RicalBaarux §'urcapide

aj out ee dan§kyllhyt”R)§’B@‘z'EI‘E“el elalunealkyiphine!; l9dit procédé compransdl les lapag suiMgnteg|: réactione
' eau gener 8¢ Hﬁlaéﬁ?td 'hpF%'a'cfjl“BrI"“  diyglri Pc?éé’d‘ﬂ Qdeoptop A'un Rydigyde fej Bl 1,
sol on quueg‘g"@ ’f%‘ 'QEFeC'Ta ? %[c{F?CBf d° %%'I"BFP“&@‘) ﬁ%ﬁ%ﬁ"“?é‘? pastan| pap IP

avec¢ 6fenin jon jpard '°“

enér 6e dur gl { QA rigu '8 Ia
?evendl cati i&' "%?4' h L 'Pa 'Jag) @niﬁa on 'ffng; ﬁﬁgac '9 Tygwie

est dlstlllg&ygé: rat| uerrent Iato
‘de |'egu-aj oﬁt eo 'gt g%%]ercfe durant Ia reactlon d’ addltlon de ntbtal. 40 11.

Un procege g0 bRBsdk deibrf i G8VdhdicatidnON selon 16bIAA reb&idl Bhaditin BE Rk Jst SRadi ace%%t ion
d' addi tion gau Gy au%ggté,ﬁlg Bhdtibdndl. avec 6l im nation par distillation
| " al cool di hydr| que jusqu' A ce quo sa quantitM devienne au plus egal e ao0,3
nol /ol de Uhprkcédé sbidn D kexbndikival 1, Blot @oiet réadidn dladitoh Gfe GokRal el GuRddita en
roovendiscat i pésehce ¢l dilmant.equel | e produit de |a reaction d' addition de netal
est 4s  distill4 avec limination par distillation de substantiellenent
| a t ot al i4 6Unlprotddé selerdh reyéridigation g.selon IbGuel ledilyaniestaé fracibmde péirole.evendi cat i on
1, soI on loquel |e produit de la r6action d addition de nbtal est distill

el i B nHe iPepRédsageloqila ravendisation - gelonsigauel ledit idiyantcask ure huile datbass pasafiipiaue.’ eau
pr6 o et MapliERaYs| ?’?ﬁ‘%’&‘ﬁ%ﬁ""ﬁ%r d| stillation de substant | el lement |a

tion

totalite de |’
17 S0l on 8 el afef :P'P%L%‘é e " Bousl el SRen & mel S FoTve e
t enperature 5‘8 "G Iss 15 Un procede solon | a revendication 1, solon
I |l 6 t

t oriper 2 % X eﬁﬁ‘gfg‘%ﬁ?:é ol . S5k ol e o TG e nbafosr ongure A8

| equel |'etape sul turi satlon est conduite k une tenperature de 140-230 *.

C 17 8=Puf %@&é%@n Iig]-revendlcamon 1, selon quuel ' ]plo'ki&t dé— leldkackdn drdddltioh .de mélel estUn
procéde sel asa.ué Bvel SRRSO BaridMiaon Rl ritihs| 98 URI oy | AdutR antSrsbpe b bliaddchn €St
conduide a adiitoe sPMsalal ieldde géidide dleht @a réaklion. Un proced” selon | a

revendi cation 1, selon lequel un diluant est ajout6 au produit de la

réacti on %leUs procédé sloh flalrevaelicaton 1eseldnclequl iarpymivie gé ladiésdtipd Hedditfon rle chhégdl iesti ner
par di sti | | distiléavec $lémingive Ipardisiljation d'persoinscii@pe. dollBau difrvtdp rebginéide dusbnbla réagtion’
revendi cat i dpdditign dswfieln | equel | e diluant est une fraction de p6trole. 20.
Un pro®ede solon | a revendication 1, solon |equel toute matiere insoluble
pr esent e stn Pmpidéeseion i T@e"d'cat'agwoéﬂﬂ"t loqyel I produit, de jlapigacien dadditiop jdg feétahgst 21
Un procede: digli' ﬁ"*é"?'@?}@ﬁa?’cdéﬁ"f dp pratigyegient I iotalte dp éﬁﬂﬁé’ﬁﬁf?‘c@ﬁ?’?%ﬂt‘”‘b e
chaj he. | at eféarian Aedeiior 4¢ BEA-e |

40 11. Un prooedé selon la revendication 1, selon quuel le produit de la réaction d'addition de métal est
distillé avec élimination par distillation de I'alcool dihydrique jusqu'a ce que sa quantité devuenne au
plus égale & 0,3 mol/mol de réactif de métal alcalino-terreux.

12. Un procéde selon la revendication 1, selon lequel le produit de la réaction d'addition de métal est
- 4 - distillé avec élimination par distillation de substantiellement la totalité de I'alcool dihydriqus.

13. Un procédé selon la revendication 1, selon lequel le produit de la réaction d'addition de métal est
. distillé avec élimination par distillation de substantislloment la totalité de I'eau présente et avec
élimination par distillation de substantiellement la totalité de I'alcool dihydrique.
§0
14. Un procédé selon la revendication 1, selon lequel le traitement par le dioxyde de carbone est conduit &
" - une température de 150-240°C.

- 15. Un procédé selon la revendication. 1, selon lequel le traitement par le dioxyde de carbone est conduit &
56 une température de 160-230°C.

16, Un procédé selon la revendication 1, selon lequel I'étape de sulfurisation est conduite & une
température de 140-230°C.
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: éyant. 4 36_at'offes de-carbone. 15 22. Un proced4 sel ' on 21,
solon lequel ledit phenol est' e butylphenol, I’ octlm wgmm IET‘!L
nonyl phenol, | e dodecyl ph6nol, EP ocamoyspBanol , | es o) I"Ss dl Kyl es -

avec | e polybutene, la cire ou | e polypropylene, |e dinonyl phenol ou le

- di dodecyl.phenol . - 23. Un proc6d6 solon |a revendication. 1, solon lequel le
‘phensl Tevnomecstd gelpnida sevensicatiop b ctelop LIpwely EStapp o8rC sdiyrisgtiqns est andulty, 3,1Ne: o g6
sol on | a tBPERMEGIPHAOIC solon | equel le reactif de netal alcalino-terroux

est - un oxyde ou. un hydroxyde de calcium de baryum. .de strontiumou de
ragnes; i sty b o b il ol i e Bl
rGactif dSUHHETRIGN o e meianpg est dipYiR iy delininer Ray qietiatiat e PiARt | T ge rg 1a0,98 -
equi val gn ra equi. t . -~ A +hLocede solon |a
¢ vend: Ban FrPE 0BT s cRPckn Pl ol AP UG ol o6 00707270

Mol / Ml 50 @y, PRE4d Eeidhia TWbAicafdnCR ! sbiB? 1dafd tdtidXmatidhd iRsblublbIprdbMs 66l &ssardeOd | @
revendi catail de ia BaLIBNdd SMuRhioh. @l cool di hydrique contient 2-6 atonmes de
carbone. 2& Un proc&d6 solon |a revendication 1, selon l'equel |"alcool

di hydr i SiU@in@rdesde Blom)al rbveRdidalichOl, séldh lbdvells PliByibl Roright yitothaind Eé2. hylincgsooéee d6
sol on | a rpanenas aahds@d cdrbool on | oquel |'al cool dihydrique est utilise en
quantit6 de 0,15-3,0 nol/nol de reactif de m-tal alcalino-terreux. 30. Un
pr oc ede22s ainlodéds seloncla déveadidation 2ll, selwl lequel leditiptiéndl ogl le dwiylpbiingly Bectviphénob dg
utilise emonyiphérol, legiodécyphdbol]le Eétmiphénol, lemadiyohésiols alsyiissayeq e Polyipitgaptigeire ou lo

al cal i no- trelyprenyjéne, 3e1dinonyiph$nel @6 leslidegdcylahéngl. r evendi cation 1, solon |equel e
soufre est utilise en quantit6 de 0,2-3,0 m)%n/ nol de reactif de nptal

al cal i n®® tUsypresgqé selon IpAevepdicatian}:| SeloR deayel Ig/gh a'h‘ileé'ﬁ"tf'ﬂﬂ?'ﬁ-ér@? SPER fer

M ng d8% M AYSden von Erdal kal i netal i sai zen ei ner Al kyl hydr oxy-

benzoesgure ung ineﬁ Al Kyl phenol wol ches die Stufen Witasst un SIBELZEN
NP Aoy piyad selon I vl fion 1. sein et s bttt in oY
e T L TRl A B e

- Erdal kabd Mt aLlL@ GG E BRAGLRE 1 dotoh TagBbi NG Feabl 4l ndtht BicKinG-Rire KBS ulilbs o), 99
2! . ! i ? ¢

G anmagqul Vq%l,r'g{stcﬁ o&ﬁ@o%b%mﬁwdfaﬁmﬁ Eﬁﬁ@n@h.;graﬁmwphénbteren des \Wassers und
des zwei wertigen Al kohols, bis die Menge des zwei wertigen Al kohol s nicht
mehr  al g¢. Qnbprdalie séisnOia Mvbndichibal & dbibrimegual Feae agaivnte @h et deitsxl melmatids Si ch

er gebendensdogrdoimdiahbitamisikdikst andes nmit Kohl ondi oxi d; und Unset zen des sich
~ergehlgnden Produktes mt el enentarem Schwefel in einer Menge von 0,1 bis

4, 0 Mol 7. pencprédeds deiod 2d rewhdicatioral, lsslerdlequéB'alcool dityaigue cBntier aldmes e patbdne.
‘Anspruch 1, bei demdie Metalladditionsreaktion mt Wasser,:-wel ches zum

Reakt i 0P8 -Urs potdsién seion Zla gengadieationnit r splondlanush aisooh diydripyegest 1gthyleneglycol/@pflghr en
‘nach Ansprreryleneglyodi dem di e Metal | addi tionsreaktion i.n Anwesenheit eines

Verd@anungsnit- tels durchgefUhrt wird. 4. Verfahren n%gh Ans&)tggcg g}sobe!

dem das ZWéF'UWPﬂ?%rQ:ﬁ?fi 'a feupndicatin 159198 laapel kyioglflinygtique est utiliss en quantits de D,15-3;

1

mol/mol de de métal alcalino-terreux.

\\/ 30. Un procédé selon la revendication 1, selon lequel I'alcool dihydrique est utilisé en quantité de 0,5-1,7
40 mol/mol de réactif de métal alcalino-terreux. . . ' '

31. Un procédé selon la revendication 1, selon lequel le soufre est utilisé en guantité de 0,2-3,0 molimol de
réactif de métal alcalino-terreux.

45 Patentanspriiche

1. Verfahren zum Herstellen einer Mischung aus Suifiden von Erdalkalimetallsalzen einer Alkylhydroxy-
benzoes#ure und eines Alkylphenols, weiches die Stufen umfasst: Umsetzen einer Mischung aus einem

Phenol, einem zweiwertigen Alkohol und einem Erdalkalimetalioxid und/oder -hydroxid {nachfolgend als

60 Erdalkalimetallreagens bezeichnet) in einer Menge von nicht mehr als 0,99 Gramméquivalente pro
Grammiquivalent Phenol; Abdestillieren des Wassers und des zweiwertigen Alkohols, bis die Menge

des zweiwertigen Alkohols nicht mehr als 0,6 Mole pro Mol Erdalkatimetalireagens betrégt; Umsetzen

des sich ergebenden Destillationsriickstandes mit Kohlendioxid; und Umsetzen des sich ergebenden
Produktes mit elementarem Schwefel in einer Menge von 0,1 bis 4,0 Mole pro Mo} Erdalkalimetallrea-

. 85 gens.

2. Verfahren nach Anspruch 1-, bei dem die Metalladditionsreaktion mit Wasser, weiches zum Reaktions—
system hinzugegeben wird, durchgefiihrt wird. g
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5 5. Verf ahr,en"nach"Anspruch 4, be! dem das Verd~ nnu aus
Par af fi nbasi s, Naphthenbasis, aromatischer Basis ode ﬂﬂm"ﬂﬁ I Hﬂl Il .

ist. 6. Verfahren nach Anspruch EP d¢eto 4beBi e Met al | addrt 1 onor eakl +0On
el ner Tenperatur von 60 bis 10 200 * C durchgef Uhrt wird. 7. Verfahren
nach _Anspruch i, bei demdie Metall additionsreaktion bei einer Ternperatur

vorh90 bBs Vegehred ndel Asgueroh el dafn die, Metajaddgionsiesktiop i Asiesealef einprsYRrdHEpHNgSMity o
dem das Pr deleRyrchgefpihrhitds| | addi ti onsreakti on destilliert wird, wobei

m ndestens 95 % des in der Stufe der Mtalladdit reaktion hinzugeflgten .
Wassers Gndvefaisenfigph Ansaruehed: b?ké’&’ﬁt"%YF"&"?‘@&ﬁ‘f ol ég@ﬁm"é‘ﬂﬁestl Iliert

r
ot al | 2ol (YRS ah@%gﬂﬁ%%g A ol s e voriunf e 6 T PdncbBl, oo o,

des hi nzugeq’? o RGeS ﬁr end der Metall add| t | onsreaktion

gebi l de' t Pl fidch Wg@ti ldel 88k dlCiEtaRdditbRsroaktih N bR ThapbratdN SN 6tChis 1,

bei ogr(g,g; &iwibget al l additionsreaktion destilliert wird, wobei i m
Wesent chen di e gesant e hi nzugef Ugt e Wasser nenge und das wahrend der -

Met al add'Yt | PUNEKr&R kdch Okhsgrich 1, bef) &t |abemaalbdimasrearivriat bindri Rariperatbr Gang0 hid .
Ver f ahren ngohc Anstigelurhwiid. bei dem das Produkt der Metall additionsreaktion
destilliert wird, wobei der zweiwertige Al kohol ‘abdestilliert wird, bis
desserns Msngmerfamrahhacnmmspradhm (®ei3deivb Has Produkivildr Metafjadditionsieigion ﬂeﬁhlherbugré ryepbei
betragt. *3@indedtend/@5 f % hdesnin rdec [Stuten Spr MethlladditidperpaktianhicrugeiimtesdYyResorgeynd des

Met al | addi t wiiwend derdisridian efeaugieh Wassers apglestiliertgrsien. m wesent | i chen di e gesam e
Menge des zwei wertigen Al kohols abdestilliert wr 13. Verfahren

Anspr uch 91, Vasiehren) aseh cinsprimhoty ek dee fas\Rrody %d‘ﬂ?ﬁ"?ﬂ‘i’g'f’ P@% 44

“wi nd Robei Mindgstess 99.9 A/\%eéé‘mvae@ﬂtsﬁwa?%fsd‘ég St WENRRT AEYRFIRI AR Los P?EH&% e
abdesti | | i PP Wipsets ARSI m wesent | i chen die gesante Menge an

zwei wertige koho auch betlll G ARBRY ch :
hal éukt Eﬁetaﬂa%dmo\@rg &b Wird Whbki (i

1, bei ﬂ" g% r,c b Wvdhre rgg,e N@ﬁﬂédlt}bﬁgeal@a

240 C dur ch des d ren nspruch demd o

Behandf’ ung en I OXI be| ei ner Terrperatur von 160 b| s 230 C

dur chgef Qir %ﬁé&f fofi nach @msp}{ﬁﬁ f1 bk Béin BAHIDRSIF MEtBIadditionGbaktbrBestiert Bird) wobdil ér
Sul furi erung, 8 alkBrol AASTIMER WA, b UBssbrl Mofjosnichmenr als D3Mdie sto MohBadKalns-
wrd. 17. Vgnrg@aﬁ%trmch Anspruch 1, bei demdie Stufe der Sul furierung bei
ei ner gpenperatur von 150 bis .200-C durchgefUnhrt wird. 50 .18. Verfahren
nach Anspeugkiahren besh ARSORI 1N bV eerd idas Brod itiley tMetallaiditichersaiforodastitierichdnd, wobei im

Sul f uri er ungsdestidtbn diagbuambd@gedl&srzwwmbenahwwlaedelwlwmﬂg destilliert wi rd
so dass das nicht-ungeset zte Phenol abdestilliert wird. 19. Verfahren nach .
Anspr uch 183 Verfzbien daon Adsructicls biiisiem 1693 ekt fler detpiadglitiensianistion gqstifiprt wird, wabsi img '
“Ver f ahssen naesentighem dig glasamte yasiangasen resnere fRdestifliert wied. P’UH@Q"'I\)Ht"@F?"E\'FheaL?? dem
Produkt der 9samieange awmg'g'ft'@%vkt\'mﬁ' Wt Patilio Wi 19

. 14. Verfahren nach Anspruch 1, bei dem die Behandlung mit Kohlend|ox|d bet einer Temperatur von 150
W bis 240° C durchgefiihrt wnrd
40
' 15. Verfahren nach Anspruch 1, bel dem die Behandlung mit Kohlendioxid bei emer Temperatur von 160
bis 230 * C durchgeflhrt wird.

16. Verfahren nach Anspruch 1, bei dem die Stufe der Sulfurierung bei einer Temperatur von 140 bis
45 230° G durchgeflihrt wird.

17. Verfahren nach Anspruch 1, bei dem die Stufe der Sulfurierung bei einer Temperatur von 150 bis
200° C durchgeflihrt wird.

" 50 48. Verfahren nach Anspruch 1, bei dem ein Verdiinnungsmittel zu dem Prod_ukt'der Sulfurierungsreaktion
hinzugegeben wird, und die Mischung destilliert wird, so dass das nicht-umgesetzte Phenol abdestilliert
wird. '

19. Verfahren nach Anspruch 13, bei dem das Verdlinnungsmittel eine Erd&liraktion ist.

55
20. Verfahren nach Anspruch 1, bei dem vorhandenes unldsliches Material aus dem Produkt der Sulfurie-

rungsreaktion entfernt wird.
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Z.  21. Verfahreén nach Anspruch 1, bei dem das Phenol ei ne
Kohl enwasser st of f sei t enkette mit 4 bi s 36 Kohl enstoffa&“m“ ‘“}‘\mm “
Ver f ahren nach Anspruch 21, bei EB®mB00a86 Bienol But yl ph

Nonyl phenol , Dodecyi phe- 5 nol , Cetyl phenol mt Pl ybut en al kyliertes
Al kyl, phenol Wachs oder Pol ypropyl en, Di nony henol oder Di dodeckll phenol
§ sti-f 22" Verjaprap nach ABseRicIs Bei Ao gas Bhepol Rine) Kphlenwsssarsigiisefienketts mit 4 Pisnier at ur

von 120-C 8‘5‘?5‘?”@‘9‘?5’?9 eren Terrperatur fI Ussig wird. 10 24. Verfahren nach

Anspr U(r:# i e mdas EcLal o L ﬁ%‘)? Bh E ‘{ﬁcy id von
Kal ZI u é%rlt i? t‘P‘nfﬂ{ ohhéti ¥||e |er'1‘°'é| G ehs ogler Polggro ?fnﬁ{g E %ﬁ rgr ligh
Grarrm~qU| va enY pro Grarmaqw val ent Phenol vervvendet Wi rd 26 Verfahren
nach Angpiuthiren 1naé?|qllns;q§'dm 1861 96t dbdIPHiehdl Bbi %Pﬁﬁnp\é%r GonDizG- @ odbr MRérhsidrén Mo
Er dal kal | Rgmpdratlr i RRGRFAS hi nzugegeben wird. 27. Verfahren nach Anspruch 1,
bei ¢em der zweiwertige Al kohol 2 bis 6 KohI enstof fatone enthalt. 2&

Ver f ahrgan vedhien AadhEngsitichly, bél RlemARETE@d@KalihdRirsdgsrsi siheodd bdeh B drdxidNoh eaigitiik ol
oder Pr opph@irg bydnalm bdk Maghdsiuvet.f ahr en nach Anspruch 1, bei dem der

zwei wertige Al kohol in einer Menge von 0,15 bis 3,0 Nble pro 25 Mol
Er dal ka2si Werffshteh maetgAmspructe e derh das [Edialkdithetalyeagbrshin esinen Merrge s 9100 dis .98 bei
dem der zRemaiquivalratedirk GlammaquivalentfbenoMentpedepwind-0, 5 bis 1,7 Mle pro Ml
Erdal kal i met al | reagens verwendet wird. 30 31. Verfahren nach AnsEr uch 1,
bei den?s- ¥eraken @pch ASRIPGhcS: bm‘\‘?@é"’ﬁﬁéﬂ irpeiner |y|eageavop 0 \His| 20 Mple, Prgrifiol Erdalkalime-

Er dal kal i ﬁ?étesﬂer'?@a@mbwmendet wird. 36 40 46 50 55 20

\_"? 27. Verfahren nach Anspruch 1, bei dem der zweiwertige Alkohol 2 bis 6 Kphlenstoﬂatome enthilt.

28. Verfahren nach Anspruch 1, bei dem der zweiwertige Alkohol Ethylenglykol oder Propylenglykol ist.

29. Verfahren nach Anspruch 1, bei dem der zweiwertige Alkohol in einer Menge von 0,15 bis 3,0 Mole pro
25 Mol Erdalkalimetalireagens verwendet wird.

30. Verfahren nach Anspruch 1, bei dem der zweiwertige Alkohol .in einer Merige von 0,5 bis 1,7 Mole pro
Mol Erdalkalimetallreagens verwendet wird. '

s0 31. Verfahren nach Anspruch |, bei dem Schwefel in einer Menge von 0,2 bis 3,0 Mole pro Mol
Erdalkalimetalireagens verwendet wird. :

36

' 65
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