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copolymers with vinyl monomers have been employed as a flocculating
agent, a dispersing agent, a thickening agent and a flame retardant and
the like. Also, its ester with a long chain alkylcarboxylic acid can
have an excellent activity as a surfactant and has been widely employed
in the field of detergents or cbsmetics. Moreover, it has recently
been expected typically as bonding agents for basic dyestuffs,
adhesives, additives for tin- or tin solder-plating electrolytic bath
and its usage has been widely spread. )

There have been hitherto proposed a variety of processes for the
preparation of an alkanesulfonic acid typically 2-hydroxyethanesulfonic
acid(isethionic -acid).

There has been proposed , for example , by Baumstark, et al. in
Chem. Ber.,1867, p. 586 a process wherein ethylene is treated with a
sulfonating agent such as chlorosulfonic acid or the like or a process
wherein ethylene oxide is treated with gaseous sulfurous acid .

However, it is found that the alkanesulfonic acids produced by - these

processes are contaminated with wunfavorable impurities such as organic
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bei ng expensifvg cﬁxaﬁWIeobt (feﬁ‘ e®Vi 3 ‘Bei 5 | BRFeEs ?ﬂ%toi%%é%av% V%o ]

subst ant i gidpysdieen WrodesZ edhhbiei@nah n@ugetmd: akhisémler. oANd, thioscefat @did No.
4,499,028 to Longley et al. or Japanese Patent Kokai Applicatjon No.
32049/ 1996585 1 oﬁe%%te%l With s BPGSEH 3 FibcdRs MheASELF atfidl #814tio8, | 1 of

i set hi oni gryebd W RofrelbdHiing Qlidoniohiaell, | ¥hbt AP dnddy veBRChiopeseRt Ryl ene
oxide with an alkali salt of bisulfuric acid according to a well-known

pr ocedur ePrOcRss CHRRIEHY RFORFt BT aRhPEFBBRBARFIR oWeh ehiused des | 3n goxidizing
wat er - m sghd;e ;50l4enk) SPI%IictE-Bea'tréIrﬁé’ho(Iu) oreaf, N&rol.i k& (195I5PW%I6€I 24 f-hi 5

process has the drawbacks that a corrosive gas is to be used and al so
t r oubl eso@¥2-pr ocHdweeerf osughe myotesgeshyhayeodbet srabemnoeigagnidizim tagents to be

0Pt o SBehDexbdysly3. 33! oA YA ARROUief Vel Y5 18! (BRPLIGRTLOD. pfurther

Pat en 1 SClose ess wherei mer capt an
| s subj ectgnitdroiadlyebesrobiyitized dxiagaindostriat soa(hedatl on vm t h n| tric acid.

Ho I I ded he f I t edl
i st ng’ roactih DiimbP ity OSROLIP AR BoRPIIPY cB ok (R TP THIGE and

bot h are HkoRai t Afplicitionndust r3zkoapPpbi o3t ilesh €n the diddiesedhandprdaysk ogen
per oxi de gﬁs f,avorabhalcon |t| ons such as, i nexpensiyve avaic{)abl | it safe

handl i ng ZRETHY- AP odtietl S/ tofof o ¥3iNIRRICe RS + BIthe Sdielt | ¥iRlDhf: tHRH elict i on

and the | bkRids CONPasRAINg tdihpleRer oRidedi witRY aagenksli  amd toremniddmeirr have
been made various studies to utilize it for the sulfonation reaction

of mer capfih a°cieiiedde & eelkikpP¥PeRtIceHEE pr éic sostastedorithe Rafysiraus

Shovel | gldrogén cEQROSRA a ivhted WEABle Bivenfr GRAI &5 AEMLSLEMN: o¥Othe 27,
(1962), Pb 2853-2858 a process for the production of sulfonic acid by the
18¢-

oxi dat i on mer diiteysr.udhisgproggssodien Her kawdeacks thge fncerresiye egds is
cont ai ni Neb e LIISEII Cér?d“als%ngu QIou@Ies@ﬂeOEQﬁ%ﬁrea%ld rEﬂopfngdﬂggproducts of

inorganic salts is to be adopted so that it is not advantageous for
industrial application.

Further, U.S. Patent No. 2,727,920 disclosed a process wherein
methylmercaptan is subjected to electrolytic oxidation or oxidation with
nitric acid. However, a low yield is provided in the former case, while
acceleratedly raising reaction temperature should be controlled in the
latter case and both are unsuited for industrial application.

On the other hand, hydrogen peroxide has favorable conditions such
as inexpensive availability, safe handling and by-production of only
water after completion of the reaction and the like as compared with
other oxidizing agents, and then there have been made various studies to
utilize it for the sulfonation reaction of mercaptan, besides the
aforementioned processes.

For example, Showell et al. proposed in Journal of Organic
Chemistry, Vol. 27, (1962), pp. 2853-2858 a process for the production

of sulfonic acid by the oxidation of mercaptan usmg hydrogen perox1de
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(for exa o about 30% ht d su uen the di lution water
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Furt her in contactin raw materials wth an oxidizing agent, an

al kyl nerc%fBF‘éﬁpBJhEF‘W’df‘g&brP“ﬁ% dei e SARTLNEHER @IS t aneously fed to a

portion of tRhrdagdepoan nepesedden re8uipRenf Most NEIIEIT i idsh, BBast
analysis to effect flow control so as to be al ways an excess_ of

H err] O ePFessn fah e @sedugiionne! i an t pkapssuifenisl \acid Mt exidaiige hore

appr oxi maj;e 1h%ré‘ap%9' CWlt‘P\”EtHyHFog%HDUBErJXQdet hewﬁﬁdﬁ‘hmiftﬁé ! aéforé}ﬂenuoned
al kyl mer cap¥ , and then thé reaction steps beconme conplicated, which

| eads to mrhblemsamciks Fh!aﬂanbmtliplypéla@,mnlﬁuamﬂyoroﬁ qaﬁelyma obt ai ned product
Totvorat o e SELpIBFRN, el 405 e B odlom S0
by- pr oducadd ahn be 4produced \ylthout any contammatlon of the product
undesirable additives, but there may be required troublesome steps
wherein conc. hydrogen peroxide is diluted with water (for example, up
to about 30% by weight)and subsequently the dilution water {(and the
water by-produced during the reaction) is distilled off to conduct a
temperature control in  order to remove violent reaction heats.
Further, in contacting raw materials with an oxidizing agent, an
alkylmercaptan and hydrogen peroxide should be simultaneously fed to a
portion of the hydrogen peroxide required for the reaction with exact
analysis to effect flow control so as to be always an excess of H,0, in
an excess amount in the extremely limited range more approximate to a
stoichiometric amount to the raw material, an alkylmercaptan , and then
the reaction steps become complicated, which leads to the drawback that
both yield and purity of the so-obtained product may be variable.
Moreover, oxidation is «carried out at a reaction temperature

substantially beyond 60°C to afford many undesired by-products of
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inmpurities such as_ sulfuric. aci. n ni_c.4 aci her nor e,
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processes, ,r;?afr?ircﬁﬁﬁl?d% géé‘rogfl%gﬁe%alge}xﬁhaﬁeﬂpr i ses reacting an

al kyl mercaptan w't en peroxi and as a result found out a process
wher ei n an aRkargsainkdniabowsi thof pracessgh ag i daserbédniny dl-be RetanbeNem: oduced

with a hi | t d igh yvield wt t an fQr | C
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cont am nafio tHee ppsdudtioh, usingl 4 hscale-ny et ilargehaguibment cowpltieise dheypamet hi s
finding. Mre %?Fcifi,call , . this inyazntion relates to a process for
the proddtti REFTESHD, TR REIEYS (P r8hNdusicial 458%5%g the general formula (1)
R-(CHerr][err])CH err]-SOsusmMARY OF THE INVENTIONI) ( wherein Ris a
hydrogen atom or a group -OH and x is an integer of 0 errlv_x[err] 8 )
by oxi di zi ng¥eudiaNg FAdRogEh BRPES ddudies hie Mol pts QF‘EH%“Bf R the

al kyl mer capiran rhapidigsdeb € i eRgEaRIncE 0hFULA prbdess Rwvhichl &onptlses r tdaktiagr | - SH
(I'1) ( wherein R and x are as defined above ) characterized in that an

aqueous rArdralyemepesrinn deidolhydiagani Refdfidenhand Wnduniesild EpdgeytiaAto a
 or ] Of o Fro oA A g R on B Wt Rt OB heyiad o
H err] Q eve |pradwedt vath nat highegsrity hend &8, Hieh npleéd widhoutnwing ne¢d foai d
oL A, BB e BRI SY pbgahy o
50[ err] C raag tdesmeafater then pagluag pedi tds iisverton des ed tbrepleeadtupon
m xture it%iss%)lgﬁ%yent |y subjected to
More specifically, this invention relates to a process for the
production of an alkanesulfonic acid having the general formula (I)
R-(CH;),CH.-SO;H ()]
( wherein R is a hydrogen atom or a group of -OH and x is an integer of
0<x=8 ) by oxidizing using hydrogen peroxide the mercapto group of an
alkylmercaptan having the general formula (II)
R-(CH;).CH,-SH (I
( wherein R and x are as defined above ) characterized in that an
aqueous hydrogen peroxide solution in the whole amount is charged into a
reaction vessel, said aqueous hydrogen peroxide solution having a H,O,
concentration of not less than 50% by weight and having a H,O, amount of
not less than 3.10moles per mole of said alkylmercaptan , said

alkylmercaptan is substantially contimiously fed to said reaction vessel

at a reaction temperature always not beyond 50°C and thereafter an aging
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distillation w.th bojli and _t he [ acti m [e i d with
an ani on GXUEHYer HE aE‘ggﬂﬁl iaé‘E &Grg?f gggafi g%cgl "t hréfxgl?r%du%t C&&E%ég%ﬁl ng to
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DETAI LED DESCRFBFIEN (& HREPS Wéi\rr?fo\f%emﬁ%r‘ o“gertﬂeﬁgr %?Wdtggm%f ﬁ&rg}gy be
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hydr oxymet h a2 - c ls, 3- capt , ,
4- mer capt%B% gﬁ%ﬁ? anﬁ%%é”%‘?@éa@lﬁg&%g?ﬁn%ure %r%f‘?ggﬁp%@hebeogf?i zed

product obherehgdaby ensighng cesti dcanl el meindmiziedn fomya beoncepirationt 8@pbyot he
general formula (I) , includin tBe . _correspondi n net hanesul f.gni c
acid, @Fﬁﬁ%sél FERFTration: ||, BF opR fés%rpﬁ l(J)<Elti coq aagi §! kanSﬁLpgoﬁlzéu%%lgni c
acid, hygy osyant banesely e lewdi dnd 2 hgdr ighet yasigsol frtaai product can
acid(isethionic acid), 3- hydr oxypr opanesul foni ¢ aci d,

4- hydroxylEﬁna&ﬁ‘éE%lF%ﬂi c acid and the like. The process of this invention

can provi de sh&iffeSlexsMBREI QF KRS Udik§inRatigiad! aédrdsent€nby Setied general

al kyl mercaptan is 2-nmercaptoethanol and its oxidized product is

2- hydr oxykermyisulfonmay aeride s singlenicompaEnds) sushd heMetMReHER3 N i ti ng
enmbodi nenéth%rﬁérc?ﬁtaﬁxplpﬂdﬂé’ﬁgeljcgpﬁﬂg ai|itIGeRADLA], - hlBfxyRReHYIMRr&btan,

2- mer capt oet hanol w t h hydrogen peroxide may be carried out” under _

at nospher 2-ongcasethanat, a3 -tregrsep@piapanelandi-mereartobitghelr  anthn th&Qfliker | C,

usual |y 0 - r nd t r pLan_ | esi y wcar Li ed t at 30
~ 50[err]%§d ih %‘g)%] ?%:u{hglfeo,ef' 40 ﬁﬁ%[g)?(ra?&a %Aeoﬁggy&%t%gggrggugﬁlgns%

i mpuriti eslkpyngrcaptaat echybypet hepresentiat ibye tHecgenposli tfoonulai (Ih Hieclpdlidger r |
such as sylfuric acid, .a |ower aliphati.c acid.or the lik be prevent ed.
In reach\eng COrbeSRaping, ¢ oef‘heatﬁ%rfégug%“F h  3Wdr ogeeﬁhaneﬁglrf%%;xde, a%“g-

mer capt oeprlopasdsulfanid bByidr ogemanepalfaic deacidy e hydegymeddhnesidfonid y acidy a

stoi chionetri.c angunt enui pe Si.,.s , that is
rTF—hydroxyet anesu? on?c 9 acicRiset?n?‘omc acid), 3

—hygr:[ox?prggallr?essuﬁgnic
acid, 4-hydroxybutanesulfonic acid and the like.

The process of this invention ‘can provide the most superior results
particularly when said alkylmercaptan is 2-mercaptoethanol and its
oxidized product is 2-hydroxyethylsulfonic acid(isethionic acid) and
then this non-limiting embodiment will be explained in detail hereafter.

The reaction of 2-mercaptoethanol with hydrogen peroxide may be
carried out under atmospheric pressure at a temperature rang"ing not
higher than 50°C, usually 10 ~ 50°C, and the reaction is desirably
carried out at 30 ~ 50°C, in particular , 40 ~ 45°C, whereby the
production of Impurities by-producted by the oxidative decomposition
with H,O, such as sulfuric acid, a lower aliphatic acid or the like may
be prevented.

In reacting 2-mercaptoethanol with hydrogen peroxide, 2-
mercaptoethanol and hydrogen peroxide are required usually in a

stoichiometric amount on a genuine basis , that is , at 3 moles of

—5—
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hydr ogen peroxi de per nole of 2-nercaptoethanol, but it is significant to
use an exoessgeammuendxidé pyodrmgen gerdxeteapmethedels PBt pievient8HESST r ed

reaction internediates from r b0l idd NS &MALENTLL ONyrediidr 0gen
per oxi de an“Pe Used*TH°t ﬁgmrughggggpp{jﬁsa’gg?l ye}n(%tld% ess than 3.10 noles up to
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t
then 2- ne?‘%%?p?ée?ﬁ&ﬁ‘aapﬁ’&%ad‘@ ‘fed'§ i° M@ sdteﬁlﬁ"l‘ﬁa oM PReIENR WO h a

proper stj rgdobgetion! R@st | @Wusé ayRrddent perdxardiingttt rbfid dfi BESMBY Reoin the
range sufficient to naintain a prescribed reaction tenperature in
conpl i anc®IM&Pt h cool i ng capacity of the reaction vessel, and it is

preferable he-adthd N® 2nBEpraRLE! BABBYInidnk USE I Blid VIBL¥nt@ET tie ~whdl@ hours,
desirably 4 ~8 hours, particularly about 6 hours , nore or |ess , whereby

conpl i catefd préeseur esrerife becany obee Pravigusy st@amed eifer atGr erSSHCRol  may
be effect - ces IRaddlvVeahi @R, sbh S £SseMtby dRouniovi de
an agi ng Sg)glrtll%)rg éa’{bteeﬁ{egoﬁﬁﬂgﬁag%&gﬁa%ﬂeecgddi tion of1 2- mer capt oet h%ncgl . The
agi ng perihedeinty Voighusuardéper 3stirring.  2De hblaws rattednr g yfegding at 1@hafiour s,
particul ar.ly preferably o] i r S5, . .
producti otp\lméf %?ng%? red tﬁ?rpﬁ%'}gt%i Egﬂééﬁrétblr% ngcF:%dﬁ‘?arﬁﬁ R\é\%?lr:\lgg%,hré&%r“gauct can
be preventeatheratufgi ing dcempimnaé umethmayolieg deapacityl yfi nhe¢ heeacaioge vessat, coul d

not induce any side reagctions ofr xcessi ve oxidation of the isethionic
acid as p?rtfﬁu%eds, ?rﬁfﬁgﬂq R %Qgt ZHBS‘FC&PER%Q%P 28iu§tr§8'["8¥yr 1¥hi'ch is
wi thin the tempejuaé,urdesiFangesi A f gedoirg, Jpartieciaplyoab@nd ,houfs V,i enoref

easi ness of procedures and cost. At this stage, 90 ~ 95%of the initial
char ge andunfsof: MEFeRyerroplisRIge RrecobrRumBRY Bhi F\@idareandc &n shady

confi r medydpflerRiupduchiRn ndy bealrhdqeic acid at 90 ~ 95% sulfuric acid at 2
~ 6% | ow nol ecul ar compounds such as acetic acid or acetal dehyde at

1 ~ 5% andln ntls meEeEse s Shotthipet inkeiiirt 4l tid ©8EPHRbN® HEPHES 0N

exanpl e, bk | flridi i LoRbRANG Bf Otndll il ddrflr IOl UL KR R, 3 The8%  The

reaction mxture after conpletion of the aging is then subjected to

di still at#ging verded neay bei tubualbyoil i ng. 20 hdks dedirgbliyl |Gt ™~onl0 chawrs.be

fg;g't iegnoégrkﬁé%agﬁﬁhhgge&%%s%ﬁﬁﬂer 8 YGrd O é”%};&teai &t Y%%s,bolvhg%ﬁgfthghe

pneri c pressure, or exanple , a tefnperature

production of undesired impurities capable of contaminating the product
can be prevented. Aging. temperature may be desirably in the range that
could not induce any side reactions or any excessive oxidation of the
isethionic acid as produced, in particular , a temperature of 20 ~ 350°C
which is within the temperature range in feeding 2-mercaptoethanol, in
view of easiness of procedures and cost.

At this stage, 90 ~ 95% of the initial charge amount of hydrogen
peroxide is consumed, while there can be confirmed the production of
isethionic acid at 90 ~ 95%, sulfuric acid at 2 ~ 6%, low molecular
compounds such as acetic acid or acetaldehyde at 1 ~ 5% and
intermediates not yet converted to isethionic acid{(for example, partial
oxidized products of disulfide derivatives) at 3 ~ 8%.

The reaction mixture after completion of the aging is then subjected
to distillation treatment with boiling. This distillation can be

carried out by heating at a3 temperature to maintain the boiling of the

reaction mixture under atmospheric pressure, for example , a temperature
—B6—
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-7- in the range from 100[err]C to 120[err]C, usually for 1 ~ 7 hours,

pr ef er abliy theq ramaer STomh&d®By to t REIG® ¢avRllye fobtlaimed PAEEHPERICERA%IH with a
hi gh purity oy % i sired,resids r; i idbewmmdiatgshto the
desired pr oc?ttjcl-fo.%p{zt %{hfs& sil{B%%I ecralSob%ii s%%)l I doflsangr\]h%oléeagrmdnt of ;g‘he steam
under r efduuty orbya penvertifer @ofesbedb| ewidug! argactionedniasmediptithet? ¢BS such
as nitroggan. $r éum% like into the reaction system (flushing) during
the above hest HPeitnent . This procedure is effective for obtaining
a higher concast dadifabe of dissBt kifbnec whatd damaurd ofurthdesteasi guidefr cant

,in particular, for conplete renmpval. of _a | qQw boiling |ower aljphatjc acid,
a | ower drtHhofr aﬁdpﬂ'ﬁngll‘e(’jg?&d’é(n%‘?% Endye rsgﬁ%rpnof n® hlé‘el\'r,)(ggggi %)Jr%ﬂl %%qui d
havi ng t hgtrahaye ofOrmesiltieonintd hitge destiidd akyem t{ErBhiMENt dudag théfer
the advantage that the residual reaction £ internediates can be
conpl et el3POVR oRGRY t BN set hi GHY cPHEFEUTSi S agHiSCHER Itho °tftﬁ5“'?§an%val of
lower al iphade C cgsdedteratRnafl bPr dis@enfciic M@ | MaNdOV echiiére! dignfiemidi ng to the
process of this invention, it is essential that an aqueous sol ution

cont ai ni rRFrECHREh febneemplese | srmerali sbt Ri dei c baling doven ritPhatifeacid:

conpl etian gfef hqﬁ &%ﬂgdé‘xﬁd Uy LRAALEOWhiSh CRQY aRdnRln Wir Rn@NreaBiish Synfanger,
especially a wea Fy asi c 1on exchanger. The aqueous sol ution obtained
accor di nchavingt Hee ekd\datemposiBawt i on of this invention which has usually an
i sethionic idc nt.ration 0 % i.ght ul f.uric id
concentrati gﬁh%f ?ggﬁabog. S&ea%erﬁei g%t( cgér%e}gg t%gnt gﬁ%@ % t ﬁHgae wetggl y

basi ¢ i onresidolangeaction peliftermediass| ecishve bads aoptpietelyof ocmvgriedosaoaci d
contents which could not be renoved by flushipg, distillation,., such as
sul furic SHRQpc §ﬁ‘?‘f ot BTHUER | &P afhS HEETIRD OF h°e‘¥eéb3?“:§'§%8ﬁpﬁt‘sdﬁi Ag the
puri fi catdoogitbhaendr mdhe impaivky @i c i on exchangers which may be
preferably enployed in the process of this invention are those weakly basic
i on exchangefscHdiNengCashan Prissexthatige BYeRHP terlfi §P5Pnbf nkh3dr an

pol yam ne;qulhes t 8biutidhy &HifiRirRS HSeHigher &dtehfratiBRNtoft Oiseftlbsiat €acidf or
exanpl e , a conpound represented by the follow ng general fornula (111) Q -
N obtained after completipn 19§ the wWidesion (PacEioan igGopracded s‘g"iﬁf’eﬁé or
phenol poirb{&?rex&l}é?x‘é@?ﬁ;é/'é%eﬁ%w@ w@k%béﬁé iBRYexRRargle. same or different and

each represents an a group.
The aqueous solution obtained according to the oxidation reaction of

this invention which has usually an isethionic acid concentration of 40
~ 60% by weight and a sulfuric acid concentration of 1.8 ~ 2.5% by
weight can be contacted with a weakly basic ion exchanger to perform a
selective adsorption of only those acid contents which could not be
removed by flushing distillation, such as sulfuric acid, sulfoacetic
acid an the like , thereby accomplishing the purification thereof.

The weakly basic ion exchangers which may be preferably employed in
the process of this invention are those weakly basic ion exchangers
having as an ion-exchange group a tertiary amine or polyamine.

The tertiary amine as used herein is meant to indicate , for example , a
compound represented by the following general formula (III)

R,

eet Has Been Replaced
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wherein Q is an acrylic, styrene or phenol polymer group and R1 and R2
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I ine, there may be preferably enpl oyed any strajght or branched
;&?ngohgs{nﬁrga%t P& grt])%vsé‘ eﬁérgllﬁeelr?ﬂtrrﬁf‘g feﬁ‘l)r Wé"r”ég na’R[aé‘Fﬁ] 8fQUPy hycﬁsogenI
atom and Rperpdiydrsinan taety Inefiedeapidieradly @mplbyed anf$trSBRP&rObranbedieakl y
basi c i on exchanger. nay be utilized if comrercially avail able and those
resins wt ﬁmé“%hlgap"én%f "ehaPPVe i BRSS! dogPYiandPr d8EEIn oR 1 bdads edrogrn
recomendedtom and\R Ofis tdieickhdemetiahmBULP QS QinpY, OPEALY &Rapd NG | @éﬁﬂ,ﬁngers
which may be suitably enployed in this invention may specifically include
the fol | owPRYC ol XRBIMBSr nmREr e tilieedi if commereighysavalladle tandA-thesk,

- - A ded7; fibdQl %/,&g& WA2 1.And WA30;
ﬁnggrBl [ ?eSI?%IAr}g?A,\S\%@? iR’Z— %rga : I%EASHtgséZ fIIER%A'%'Qé.{]Z an'gd 1&&%%5 ;oragga(}é\fﬁnéarys TLQA
passi ng vefgommensedaint vieat Pﬁgh¢1r(ﬁ¢fldra$\bmmsf ebwopgr;te{scﬁerﬁlggeeogf 0.012~ 2

i i i SV efera I . ) L2~
unich s sencritl YoRaakhsiterVhiSY b, PLETSEALY Lbhs 1andE O G2,
i set hi oni cmagi dpacificaliy ghiscluger ithy . féllowihbodnkor sigowit apt | fgmsl tdf ahepakly
basic ion %ggq{%ﬂg.is not particularly critical and there may be used any
conventional nmethod. for exanple , a nethod wherein the reaction m xture

i ni i iniAc 58] &-5¢ J ow through said
cont ai ni ng i s@ublionifc-5ati A-56% pazvseds-Beenid-ows H APF; _
i evi ousy. V. LNt in colunmn, An. operation tenperature is
;gtSI npgiti cul ?rl%ﬁga\g?‘ﬁ?’l %'q'%gos’t ?{é\zdle@dr #A30%roduct having
sufficiently AnitgliteyIRAd35,amRch-6pB] IR K -6&aARA BBZODL A mﬁﬂ_?ﬁgs.or di nary

i 2d to every
tenperature. Th oduct at this stage may be usually applie _ )
vvelrrF known usggc,? OE{‘J 'S if coloration of the isethionic acid solution is

i f t i b N g i i fter. the
bserved w t hAdefassih@r adibity 0t therbf8hd liqdidesy €At 80 i Xhure_a _
gbg\e/re treat ment Qir?ay1 gl;e then passed thr o%gﬁq an or gan}'c rateri al T ng

resin , fotlexangl e"hicthhnisegengralixAgpuliade prd D nisdeoefebiy aini ahe  Agger di ng

S . . O ; . . el d
h eng.bo i s@t hi . be . ys.obtained in a high yie
En? E)SI > b;lcyt% a?fg vr}/ivt h$'g hig r%ﬁ?@kg 0 '¥99% idrgvanﬁr &" ?Fléeer i Qet{FY¥Fc th5ci d

DUt 1ty D oK Gy L AL S OBVt LhGE oo “ane e "
i Tectively o iroagey 8" EoABIcl Sl 5" FRudy beRc oo orstteel nfusety and
organi ¢ chniicalarlynduigicay . anks tterel otid beahey®, arlyN @RV RSS! GhelHdlS for
i nvention &éﬂxp@@ §I£ﬂ ln%rt"lé(d whérge_in the reaction mixture containing isethionic
acid is passed downflow or upflow through said resin previously packed
into a resin column.

An  operation temperature is not particularly critical and the
desired product having sutficiently high vyield and purity can be
obtained at ordinary temperature.

The product at this stage may be usually applied to every well-known
uses, but , if coloration of the isethionic acid solution is observed
with deterioration of the resin , the reaction mixture after the above
treatment may be then passed through an organic material—absorb}ng resin
» for example , Amberlite XAD-4 to perform decolorization.

According to this invention, isefhionic acid may be always obtained
in a high yield of 95 ~ 97% and with a high purity of 99% or more.

The isethionic acid thus produced is inexpensive with a high
concentration and a high purity in view of easy and definite production
thereof, and may be effectively utilized for various uses in the field

of polymer industry and organic chemical industry.

As depicted above, the process of this invention can be similarly
This Sheet Has Been Replaced
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applied to _the production of the alkanesy]fonic . aci of he above
Gencral PRI () DY orf PPk Phre i pPUR GG o850 YendPal Pl o

(11). DESGRAFE QA¥r@bIaThly RRRFERRERKENVRSILMENT Sf TiteS abéwee feheral Widrinube nor e
fully explained by way of the follow ng exanples, but this invention is not

linmted té&khese exanpl es. EXAMPLE | To a gl ass reaction vessel equipped

wWith an internal conggReRipTIONSOF TEE, PRECERGFTS EMBBDIMENTSPENI Nng and
shutting cock for renmoval of a solvent and a |liquid inlet tube was added

357g( 6. 3npl ) Tfis coysmjoneyightbenyerrsgdully epxpidiped 1y %@y dtfcdhantpliondns
156g9(2.0 2: Ner.cap: nal ' I from the liquid

i nl et tugle%kgarpg%.s'élﬁgfﬁﬁﬁ%\?ﬁ%t?g’ %hggfgggﬁa;h&q%é%t %xré;ngﬁsvas vi gor ously
stirred. During the period ofEXAME.Hdeding, a liquid tenperature was

kept at 45[erx]C by, adjusting a _volune .of the.coaqli er LLed to the
condenser. Af CJerac 1337 ef T3S0 V5SS%hr gﬁ%?%%ct hgﬁ%I 2 prgtre:pﬁ‘%l \/\%’Z’H%%ﬁt’i %ued at
room tenpar@rure dobtedsdr heiths an Aperiihg Sarslt abettinghepek Was adrhovadedt & 43. 2%

by wei ght isethionic acid solution in water(,Yi 221. 89 8% Al so, in
addi tion SP¥NY. oﬁy?’\ﬂéidgh‘fle’suﬁ“‘gﬁr?" Sa%‘}%f‘ #%eﬁ%qg? g°?,6°2?’5§/24 ‘B%‘ga}ei ght
hydr ogeg m@ﬁ@g'ﬁﬁiep’;ed{k?kﬂagZaBgodcﬁ ltah@{j Q]ewle:?g%gmnmlm)i at E—dnér@dbtoeflginﬁi gg
conmpounds such _as 2-hydroxyethyl disulfide polyoxide, acetal dehyde,
acetic aci'FSangMtifusivkd®d THEM et il‘GH‘drﬁ‘RJteﬁr_é“t(ﬁa@hQé‘l"gZ‘“frb T’i‘ﬁf_elﬂ?%/c
under at mMspRed C k@S Ui \tiEoro)délgorQH%d.St! DUHAG. thét gebicd &10i fHis @
nitrogen, gas was bl own through via a sanple inlet tube to renove off a
part of stfeedingpue diuichdemparatyen Wasskeph 3Af teF PYhadiusting har wlyime of ven a

55. 0% by wgi %Bnﬁglmeﬁ sSiial QN uRf cbsgnBbonic acid( Yield 241.99
96.0% ). In this conc. aqueous isethionic acid solution thus obtained,

there was notAfgenf icomptetéomy ot h@rmbycaptesdbaricd, | shwingedwehercontingdinat
L g PerBolif ol by nflesZ. SRl sulLanabied acali coprudh at 3

producti vir??/mof 0 reaction i xture was passe hrotg
col um paeBed wot hweighol Iskehidnib6 dlidnanluftmat un edrateyr( Svibld 02Dl .Ehem EBP6

SV 0.5 71 3m t ne'0l thmeqUpotadant 1Sy b THEERE oEIBHS Pt he 9f - JI%erni oni c

acid and2.m6l byrveighadiydrogenWperdxieanyictdit ivgy ), anatey ade byont@anfied an

ton chr om?ct)“ggr gg& gangor%pguen graéulc at Ia(s)n 1r;[yrcl{rﬂcsxlyg{lﬁyl disulfide polyoxide,
acetaldehyde, acetic acid and the like.

The reaction mixture was heated to 110°C under atmospheric pressure
with vigorous stirring. At this point, a nitrogen. gas was blown
through via a sample inlet tube to remove off a part of steam out of the
reaction system.

After 5 hours, there was given a 55.0% by weight aqueous solution of
isethionic acid( Yield 241.9g : 96.0% ). In this conc. aqueous
isethionic acid solution thus obtained, there was not confirmed any
other by-products involved therein than sulfuric acid at a prédﬁctivity
of 2.83% and sulfonated acetic acid at a productivity of 0.2%.

The reaction mixture was passed through a 35mm ¢ column packed with
"Duolite A-561"(manufactured by Sumitomo Chemical Co.,Ltd.}) which had
been regenerated with an alkaline aqueous solution at SV 0.5 from the
column top (downflow).

The concentrations of isethionic acid and sulfuric acid were
quantitatively analyzed by means of an ion chromatography and a
neutralization titration.
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-10- A 54.0% by weight aqueous isethionic acjd sol ution i Id 241. 69
95.9% has a ‘fcofft-8%t bf CITtUIaF"ée%I egionic1 8515y SRRt o\r’lfeﬁ/ ‘Potd ty of

i set hi oni 65 364)dpad% L dent ESANRLEErie geﬁanaf Q. 1%vvsﬁ «,@J@aat&ﬂiy X Pty tétat an
oxi dation reaction tenperature when 2-nercaptoethanol was added was changed

to 25[ er r jsethiphigr ecidas 9HB%al-ned a 50 2% by wei ght aqueous isethionic acid
solution( Yield 234. 4g 93. 0% si dual anount of sulfuric acid
was not nore than 0.1% by wei ght( l?—‘>ur|ty of isethionic acid: 99.8%).

COVPARATI VE EXAMPLE || Wise remsaced evconts thar eheekidation meaeldons ARBPREIWET as

descri bed j %L?(%]rg:gcg toegﬁg&pfyag haked Nas &agg%dé% after conpletion of the

addi tion ofh was not provi i'el'd of isethionic acid
was 221.8g ( TYieed d vaS8. O8btaineCord arFDi284 i (bm ov’vexlgbw kbouédusg isethpmindecidas not

Ul 11 o PRS0 e LUyt 30 o aP PG v TRorieERReN a5 Tho Lot n Y or db

after treaksalt @brd Bt 8308 by Theightl Pddignoiasetiibohighatid yeblgean).sh- br own
col ored. COVPARATI VE EXAMPLE 2 The reaction was carried out in the sane
manner as described i n Exanpl goypmﬁi'q FAOMEIE feaction rate of

Herr]gerr] /T%en%séd%rpem@n@drr»éas ohangeghet GadeO2nahn@f MY eddveligpd 4 el d of
i sethionic acid was 209. Zg Yield 83.1% ). Contam nation of inpurities
At

such as Expeple dacxcert that ehreasiageperiod iafderoepapistiondidfufhy delditiom

nmono- or gplyn%&aqgogp,gﬁ&ofya@ggt tplp@,,lhécke was confirmed in the resulting
sol ution. solution was ightly el | owi sh- brown col ored.

COVPARATI VE EfXAMDIQE Beteniceaeidi ms\/va&l Bar ¢ idaldo@8-0% X he Seapamiggiir as
descri bed *gg% g@ﬂ ng l:%rﬁé SRl Lhathop HR0GRA! rbﬁt'@t%mm’ﬂﬁo&e%o‘?\%r oyi de was

changed to an oxidation reaction erature was changed to
66[ err] C andg- bxxéa:t rremh ofs r @shydromethgt apfitie ecr \a-ealydfoaffeuhsbt disakide= aci d

10205 i  EHENEH, 5 e, B0 SR SIS 3 dieng, o
of i npur ﬂ“he%lutﬁiﬂxchfas atightln&yello@BBt browni aélefemadl at e, 2. hydr oxyet hyl
G opltide o and o des, LRISRLARY BYAShAG o1 d and the Tike vas

The reaction was carried out in the same manner as described in
Example 1 except that the reaction rate of H,0,/2-mercaptoethanol was
changed to 3.05/1.0(mole/mole).

Yield of isethionic acid was 209.2g ( Yield 83.i% ). Contamination
of impurities such as the reaction intermediate,r 2-hydroxyethyl
disulfide , and mono- or poly—oxide thereof and the like was confirmed
in the resulting solution. The solution was slightly yellowish-brown
colored.

COMPARATIVE EXAMPLE 3

The reaction was carried out in the same manner as described in
Example 1 except that. a concentration 6f hydrogen peroxide was“ éhanged
to 35% by weight, an oxidation reaction temperature was changed to 66°C
and treatment of resin was not applied.

Yield of isethionic acid was 204.1g ( Yield 81.0% ). By-production
of sulfuric acid was so high as 9.7% in terms of its productivity and ,
in  addition , contamination of impurities such as the reaction

intermediate, 2-hydroxyethyl disulfide ' and oxides thereof '

sulfoacetic acid and the like was confirmed. The solution was brown
colored.
-10— This Sheet HasliBeen II{TIlilced




What s claimed is 1. A process for the production of I C
acid having the general fornmula (1) R (CHerr])[err] CH Himm#m[rmt@m

(1) ( whepelnR-jafméd hydrogen atomor a group -OH and*x ¢s @anw nise of
O[err]x[erﬁB ) 1by oxi di zi ng usi ng hydrogen peroxide ,the mercapto group of
an al kyl nier caot arechesvifiog thee ryedestion fefr mm @lkapgyulfonic acid having  th

R—(O%[erréoe}jglg‘rlrt]og#Lg‘r h%-SH (11) ( wherein R and x are as

defined above ) characterized in that an aqueous hydrogen peroxi de sol ution
in the whol e amount is charRd@H.m@HaSBE&Eti on vessel, (Baid aqueous

hydr ogen peroxi.de_ sol ution havi a_He rr t. i t |less
t han 50%(b§?'h\?}éei"éﬁ$ 2nd PSS 3{1&? e%rr%é@ﬁ&ang}jrcﬂ%gﬁpﬁ%t gaslgg%rhgg 3.10
nol es peroarke’ of bgabgidbikg | usiiec agtiaugen perogidal kiyd meercaptoargrow of an
substantial ly continyously fed to said regﬁiion vessel at a reaction
t enper at Lﬁiﬁylmma%g’?vﬁ‘@ygﬁdg%ﬁﬁﬁ UK ™M hereafter an aging period is
provided and the reaction nRxOH.e, CH, Sibsequently subjegted to distillation
with boiling and then said reaction mxture is c ntacted%}/vith n_ani on

p

exchanger( t¥'ekonR| i38H Furd®i &t i96HNeY PR Sprioddieracterizel pinybek 8ge

clai med igyueb@d MydropBRT sérBxiai sbiadbm dindthe rwisQEPARbirN iPfchbRdCcatbi auous
feeding of said alkylmercaptan is carried out at a tenperature rangi ng from
25[ er r | C teacsof eressel ovaifl 9eUequss SYBTPERN 6 PRIGVIds. selution Mevinge<k HeOel ai nmed
in claim SLRLD i 5l 1dsatthel 509 1y BRighk ha@hdBhg GPMRIKL hRRURS ot he
aging is %oi‘rc%e%l %ﬁtoqat ta tseerer atur eb@,of léOO ~ ;20[e%r] Czﬁi |l e ;t I(_)east one
gas sel ecwad fesomthdre grl@upmetesai per smelem ahd sald r sdelneggarias f4 usHdd into

sai d reacy 4 e j i cla ergkh said
ani on exc lléﬁ%e%&f?p?g‘lé wea [fﬂétaﬁ’g%?g Z%Pgﬁu@fg}’hgﬁég?je {rz’esgla?ﬁ %?%cﬁwﬂas as
i on- exchaage geamujonatérepératury alwaye mot peyoradni>HE. ahd theregfteressasisgcl ai med

inclaim 1. re i on n‘iéture.is contacqted vm'thsggmiegte nitgn

pe ogfherelr% tcPe a, QCEI? reaction _mixture 'is subs€dyently, .
exchanger A s‘ﬁbgedbe tI§) w th &R o?ganl cUtat'&r Pal-absorbitng resi n. 6. A

process adistilladisred with cbeailig landhethehn said dredckiphmancamteanisi Scohtacted
mer capt Oe&ﬂﬁ”&' ani%rqdexc?]gri\ger taoI iéraorc]isggfaogiupe a %Lgsulijor%ic gc_:ig.ydr oxyethyl sul fonic
aci d.

2. A process as claimed in claim 1 wherein said aging after completion

of the continuous feeding of said alkylmercaptan is carried out at a

temperature ranging from 25°C to 30°C over not less than 6 hours.

3. A process as claimed in claim 1 wherein distillation with boiling

after completion of the aging is carried out at a temperature of 100 ~

120°C while at least one gas selected from the group of air, steam and

nitrogen gas is flushed into said reaction vessel.

4. A process as claimed in claim 1 wherein said anion exchanger is a

weakly basic anion exchange resin which has as ion-exchange group a

tertiary amine or polyamine.

5. A process as claimed in claim 1 wherein the reaction mi;<ture is

contacted with said anion exchanger and subsequently with an organic

material-absorbing resin.

6. A process as claimed in claim 1 wherein said alkylmercaptan is 2-

mercaptoethanol and said alkanesufonic acid is 2-hydroxyethylsulfonic

acid.
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