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1 Process for Producing

2- Hydr oxy- 4- Met hyl t hi obut anoi ¢ Aci d BACKGROUND OF THE
I NVENTION Field of the Invention 5 [0001] The present
application is filed, claimng,the Paris Convention
priorities of Japanese Patent %pplication No.

2008- 263734 (filed on October 10, 2008), the entire
content of which is incorporated herein by reference.
10 The present invention relates to a process for

P 1Qsleied 010r 2 hy Hs @yt dg ”Elﬁy&lwk?b@lﬁ@@hﬁ@EigbﬁEQHbzc Acid
hydr oxy- 4- nmet hyl t hi obut anenitrile via 2-hydroxy-4-

nmet hyl t hi obut anam de. In particular, the invention
relates to a material for an apparatus for use in a

sol i d- 1 qui d 15 sghakakéon S Prith! FivERERGLSES
1 C

neutralizing a reaction solution contai ns

2%ﬂ¥g§Q§y-€5gef§yéﬁ@iggutanoic acid, and separating
t
t

e sanme to obtaln an organi c phase; concentrating
ani ¢ phase; and separating fromthe organic
phase a residue containing an inorganic salt, which 20

s 'effr%ﬁ%{egé&&ﬁté%%g%ﬂ%”l& phags; DEERIABERD paris

of the

BN AL S0 ot RELs HREEHL Afoicntien .
%2008—263734 (filed on October 10, 2008), the entire content
of which is incorporated herein by reference.

The present invention relates tc a process for
producing 2-hydroxy-4-methylthiobutancic acid from 2-
hydroxy-4-methylthiobutanenitrile via 2-hydroxy-4-
methylthiobutanamide. In particular, the invention relates
to a material for an apparatus for use in a solid-liquid
separation step which comprises neutralizing a reaction
solution which contains 2-hydroxy-4-methylthiobutanocic acid,
and separating the same to obtain an organic phase:;
concentrating the organic phase; and separating from the

organic phase a residue containing an inorganic salt, which

is left to remain in the organic phase.

Description of the Related Art
{0002]
2-Hyroxy-4-methylthiobutanoic acid useful as an

additive to a feed is known to be obtained by a method



10

15

20

whi ch conprises the steps of hydrating 2-hydroxy-4-
nmet hyl t hi obut anenitrile in the presence of sulfuric
acid to obtain 2-hydroxy-4-nethylthi obutanam de, and
hydrol yzi ng 2- hydroxy-4-net hyl t hi obut anam de to
obtai n 2-hydroxy-4 5 nethylthiabutanoic acid (cf.

JP- A-2007-238555). [0003] A nickel-based all oy such
as Hastelloy(r)C22 is generally used, because of its
corrosion resistance, as a material for an apparatus

TQK i USEchBofi SOL! frbi Qﬂéﬂsﬁgfgﬁ%ﬁﬂﬂﬁ SLAPaBRLLLD 2

reaction sol ution containi

hﬂQEQ?YEﬁigﬁﬁpghégéQFHE@nQBCtﬂgigregghegnsg Qﬁﬂfggac acid to

hydration and ol ysis reactions, 1S neutra

] o ; . -
f‘és‘kgtfﬁie‘zﬁ]‘sfz%iﬁ%‘&?g ga%gg&gwbeeaggﬁﬁagc BHBSglyg‘ﬁ@'ﬁleng 2-

. . cent residue confalnln

L@gé%?9#§4i?%é?sﬁé%ﬁfé%%%ﬁaéﬁﬁg;985§?%5§§°E%§9P§06354—
ar N . .

SRR SR TRUENIT R 720 [ DBOAT AR o6 8geo0r ¢ he

pgggggi invention is to provide a nethod of using

c

FTOSion resistant material containing |esser

amounts of such elenents for an apparatus_for use in
a soIi%-m%ﬁﬁ?H‘E%ﬁ%@aﬁ?%ﬂysﬁéﬁhmﬁérgﬁﬁt81}@¥8?T%% 1S

Sgbution, 25 cont ol g 2- byds puy; & et thigbutanole .,

material for an apparatus for use in a solid-liquid
separation step wherein a reaction solution containing 2-
hydroxy-4-methylthiobutanoic acid, obtained by hydration
and hydrolysis reactions, is neutralized and phase-
separated to obtain an organic phase, which is then
concentrated, and a residue Contéining an inorganic salt,
left to remain in the organic phase, is separated. Such
alloy contains costly but essential elements of Mo and Ni

in higher amounts.

SUMMARY OF THE INVENTION
[0004]

An object of the present invention is to provide a
method of using corrosion resistant material containing
lesser amounts of such elements for an apparatus‘for use in
a solid-liquid separation step wherein a reaction solution

containing 2-hydroxy-4-methylthiobutanoic acid, obtained by
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hydration and hydrolysis of 2-hydroxy-4-

nmet hyl t hi obut anenitrile, is neutralized and
phase-separated to obtain an organic phase, which is
then concentrated, and a residue containing an
inorganic salt, left to remain~in 5 the organic phase,
is separated. Thus, the present nethod is cost
effective. [0005] The present invention provides a
process for producing 2-hydroxy-4-nethylthiobutanoic

gﬁgaraEQHHfgﬁanaggﬁaiygag o¥020Hq@ogolisd- 1 i qui d

eparation step separating a rfesidue containing an

iﬂ8§g§g%ﬁéégpgﬁggﬂﬂkég;gggﬁeiﬁeaﬁgagiz%anaﬁarg@gggageparated

con roxy- yl thi obut anoi ¢ aci

t@ 58%%?H:%ﬂgFPg%ﬂ%ﬁ?@ﬂﬁgguswﬁqgﬁoﬁgdtﬂ%n %igasésrated, and

matefr a cohtains 21.0to 3

[ . a 2en . Q% by i-ght. of L
N oreidhe cehaE5EHE by, SyRRaRgRE SFIE St enene Bagn 0
a_Fe el enent as_the rest at te r.at fr
5P Eser S5 R FoBBaF S Aci T ARG S e isset S Rraseli, fetnod
there i R viged a nore inexpensive and corrosion
régig?ﬁﬁt ﬁg?g tdF-for an apparatus for use in a
S b'g-iiquid separation step wherein a reaction
sg h Pon cont ai ni ng 2-hydroxy-4 25 net hyl t hi obut anoi c

aci d, %Bgakgggeg QXQE% E%% %@gvides a process for producing

2-hydroxy-4-methylthiobutanoic acid, comprising carrying
out

a solid-liquid separation step of separating a residue
containing an inorganic salt from an organic phase
concentrate containing 2-hydroxy-4-methylthiobutancic acid,
and the residue with an apparatus composed cf, as a
material,
an alloy which contains 21.0 to 30.0% by weight of a Cr
element, 2.5 to 11.0% by weight of a Ni element, 1.0 to
5.0% by weight of a Mo element and a Fe element as the rest,
at a temperature of from 60 to 95°C.
[0006]

According to the present invention, there is provided
a more inexpensive and corrosion resistant material for an
apparatus for use in a solid-liquid separation step wherein
a reaction solution containing 2-~hydroxy-4-

methylthiobutanoic acid, obtained by hydration and
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4 hydrolysis of 2-hydroxy-4-nethylthiobutanenitrile,
is neutralized and phase-separated to obtain an
organi ¢ phase, which is then concentrated, and a
residue containing an inorganic salt, left to remain
in the organic phase, is 5 sepﬁrated; and t hus,

2- hydr oxy- 4- et hyl t hi obut anoi ¢ acid can be
econoni cal ly produced. Detail ed Description of the
Inventlon [0007] 10 (Production Step)

?Mg{%g??&érg?t Bxhgakeézgtanmh?@tﬂl&% gh@afltt%le, is

erre IS pro uced

hﬁQﬁ%EéTg%eé ng.gﬁéﬁélgg%g¥gkgprBt@§§% bwgh)organﬁc phase,

erelnarter opti erred to

Oy %Fgc?gbghgﬂl rg%n%QEQe§0Cg§%all%e%&dﬁet%%g%%QEHB% an

about
2-h h
obP¥5ﬂ3P?f§ I HARY §g%%%ﬁé§A)l{‘ She Bl caphessyo o
t hyl t hi d h [ .
tﬁSp EQ&USGQE $¥5F g f ggg‘u?em F% & n1§5%%%586%f§C1d
about. 20 130 exa HMIBN i s industrially
pFBBuEEdeS9noPé583ﬁng§g§8F89n with nethyl nercaptan

to obtain 3- nethylthiopropi onal dehyde, and reacting
this 3- nethylthiopropi onal dehyde w th hydrogen

cyani de. 25
y Eg%gghed Description of the Invention

[0007]
(Production Step)

2-Hydroxy-4-methylthiobutanocic acid (hereinafter
optionally referred to as HMTBA) is produced by hydrating
2-hydroxy-4-methylthicbutanenitrile (hereinafter optionally
referred to as HMTBN) in the presence of sulfuric acid
usually at a temperature of from about 40 to about 70°C to
obtain 2-hydroxy-4-methylthicbutanamide (hereinafter
optionally referred to as HMTBAA), and adding water to 2-
hydroxy-4-methylthiobutanamide to thereby hydrolyze the
same usually at a temperature of from about 90 to about
130°C.

For example, HMTBN is industrially produced by
reacting acrolein with methyl mercaptan to obtain 3-
methylthiopropionaldehyde, and reacting this 3-
methylthiopropionaldehyde with hydrogen cyanide.

[0008]
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5 Cenerally, HVIBAA is produced by feeding HUIBN

wat er and sulfuric acid to a hydration tank to hydrate
HMIBN. Fed to the hydration tank are usually about 20
to about 70 parts by weight, preferably about 25 to
about 50 5 parts by wei ght of ter per 100 parts by
wei ght of HMIBN, and about 0.5 to about 1 nol in
total, preferably about 0.6 to about 0.8 nol in
total, of sulfuric acid per 1 nol of the HMIBN

[0009]?eﬂéEéIl#S ﬁM@QAﬂO§§'Ekgdﬁee&eﬁﬁwf@éﬁﬁn NHPBN, water

form pre-m xture thereof

é’r}lcﬁ “élhff@f%é;' aklq PLhEM, g@E ﬁ‘stéﬂka%eﬁgﬁr!i'%%ﬂ:m

ution anad/or an aqueou UI'I c acid solution

the hyﬁéé‘tﬁké’”tﬂé‘“ﬁ d?&ﬂ ﬁaPJaMk at8l SE&?%;{eQbéﬁtaﬁo to

aqueous sul'fufic utron to dration
taa@%‘ééﬂ?i%?%%ﬁ&ﬂ%ﬁﬁﬁ%?#2_ ERbLyoteplt SRR 0Pl o0
Jorts div 1841 dy 'Ef‘%a% 25 chEET OBt B8 PR L LGy, pgmeran,
e S&ﬁm%"? $638F FrbRI theCorabei Bhetstargnavout 0.6
Fo. T &9?%”5@&111 Eor D oki T) LT a8  Fo25 Ry HiEbl gang? oF
ggg H@@QNyater is added to

[0009]

It is also possible to feed water in the form of a
pre-mixture thereof with HMTBN and/or sulfuric acid, in
other words, as an agqueous HMTBN solution and/or an agueous
sulfuric acid scolution, to the hydraticn tank. Preferably,
water is fed as an aqueous sulfuric acid solution to the
hydration tank.

The hydration reaction is carried out usually at a
temperature of about 40 to about 70°C for about 1 to about
3 hours. After the reaction, the reaction solution is
typically aged. In the reaction solution, HMTIBA is
produced as a result of hydrolysis of a part of HMTBAA.
[0010]

Then, the reaction solution containing HMTBAA as a
main component, ocbtained in the hydration tank, is
typically fed to a hydrolysis tank, and water is added to

the reaction solution to thereby hydrolyze HMTBAA to
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25 the reaction solution to thereby hydrol yze HVUIBAA
to 6 produce HVMIBA. About 100 to about 200 parts by
wei ght of water is wusually fed per 100 parts by

wei ght of the aqueous sulfuric_ acid solution in the
above- described reaction solutPon. 5 In the hydr ol ysi s
tank, HMIBAA is typically hydrolyzed wth water and
sul furic acid to produce HMIBA and concurrently to
by- pr oduce amoni um bi sul fate (NH4HSO4) and anmoni um
spid @b &e ({N¥A 2S04) . After the addition of water and
heating, the hydrolysis reaction is carried out at a

10 t et et uf 60 oo f100uaboYh S0rE0 BOOHE: dROCOE hater is

about 2 to about 6 ours ydration

'D{Q]Eé’iiz’;? Ped 35‘&% 'egdli‘ﬁ fa ﬁg%yﬂk/ﬁ%i?%cé&g’gﬁgoggheo%ﬂé' 081 furic

ass- |
Alaveaiiees | o) %%%“ﬁ?%c? A EE5E AP ReRo R ion-
he h L
}03/ %%%I&ﬁgli%é§$f%5150nen 5 ke ?gg%?F%ETDVEYdrOlyzed

R ORI E @af%rg 0 B
RS o AR T 0 oo
E%égg{%@m éﬁﬂ%égg 9N£§t§%' dlsgkgége Qdaégrgggnagf water
and heating, the hydrolysis reaction is carried out at a
temperature of from about 90 to about 130°C for about 2 to
about 6 hours.

The hydration and hydrolysis reactions are typically
carried out, using a glass-lined, resin-lined, MAT®2l-made
or AlloyB-2 {Hastelloy® B-2)-made apparatus.

[0011]

The reaction solution containing HMTBA, obtained in
the hydrolysis tank, is usually distilled to remove low
boiling point components from the reaction solution.

The distillation is carried out usually at a
temperature c¢f from about 80 to about 120°C under a |
pressure of from about 50 tec about 150 kPa to remove by-
produced low boiling point components such as dimethyl
sulfide, dimethyl disulfide and formic acid. The low
boiling point components are removed as a distillate

usually at a rate of about 1 to about 4% by weight relative
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boi I i ng poi nt conponents are renoved as a distillate
25 usually at a rate of about 1 to about 4% by wei ght
relative 7 to the reaction solution, as required. The
renmoval of the | ow boiling DOIﬂt conmponents may be
done after neutralization or ase separation as wl|
be described later. 5 [0012] (Separation Step) Then,
an alkali is added to the reaction solution

contai ni ng HMIBA, from which the | ow boiling point

COPPORENE SabaYenbeglut eARYeds teqheeaby neutralize
the 10 reaction solution, and the reaction solution is

phase-rgepasab 411 0L a8 PBQaBbEl@H@SEOEHEtébﬂbeﬂents may be
HMIBA and an aqueous phase contal ning water and an

'@@ﬁQanEe§aﬁéutf&?ﬁ&§tﬂbﬂgo§gFHQBé”EQb§EEE§BE 38dyi11 be

anmoni um sul fate). The neutr zation and the phase

S@@Q&@{EQ@ L e.gonducted, for 15 exanple, using a
m xer-settler type liquid-liquid extractor in which a

sthf{ef tank and a phase-separation tank are combined
as one set. [0013] As the alkali, for exanple, sodium

hyd §£§€10§0$Eg51|20 hydrogencarbonate sodi um

car onate or ke is used in the forn1of an

?Z?E";‘fh?r'()?‘él‘gg%b’ﬁggfg;f‘%k% eastg ghe ¥8 h&ahLY 8h18tion
containing HMTBA, from which the low boiling point
components have been removed, to thereby neutralize the
reacticn solution, and the reaction solution is phase-
separated into an organic phase containing HMTBA and an
aqueous phase containing water and an inorganic salt
(containing ammonium bisulfate and ammonium sulfate). The
neutralization and the phase separation are conducted, for
example, using a mixer-settler type liquid-liquid extractor
in which a stirrer tank and a phase-separation tank are
combined as one set.

[0013]

As the alkali, for example, sodium hydroxide, sodium
hydrogencarbonate, sodium carbonate or the like is used in
the form of an agqueous solution. The alkali is fed
typically at a rate of from about 0.5 to about 1.2 mol,
preferably from about 0.6 to about 0.8 mol, per 1 mol of

ammonium bisulfate in the above~described reaction solutiocon.

The addition rate of the alkali may be contrclled by a
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preferably fromabout 0.6 to about 0.8 nol, per 1 nol
of ammonium bi sulfate in the above-described reaction
solution. 25 The addition rate of the alkali nmay be
controlled by a 8 hydrogen iog concentration (pH) of
the reaction solution adm xed with the alkali. The
neutral i zation reaction is carried out usually at a
tenperature of from about 15 to about 120C, preferably
5 fromabout 30 to about 110C, for about 0.1 to 3

heyasogerel ehabbycahevht@oh tpuabeut tAehedhstich0@t4hition
After the neutralization, the reaction solution is

| ehkikoqst,and shkl hikBithe phase-separation tank so as
to 10 phase-separate the reaction solution into an

organi ¢nehASRL 281 2P HPBAT rka¥eh oANdsaRa294eauUsS RNASRally at
as a lower layer (liquid separation). The tenperature

|
1S oERbEpIEREE hE B ahoabBLE of E?E%})gﬁﬁgﬁéﬁg%%f%f‘g%ﬁably
eobeS ABBEEanE 50" FBbhBont Beons by vTaRE BF FRtmA, nouTS:
?g?&gggg?igogggHE gg%ngoﬁﬁngFZOBoﬂ@E?r and about 10

y wei gh an inorganic salt. 20 This
058@95? phase is concentrated to renove the remaining
wat er. " For exanple, the concentration is done in

After the neutralization, the reaction solution is
left to stand still in the phase-separation tank so as to
phase-separate the reaction solution into an organic phase
as an upper layer and an agqueous phase as a lower layer
(liquid separation). The temperature for this separation
is usually from about 30 to about 110°C.

[0015]
(Concentration Step)

The organic phase separated from the aqueous phase
typically contains about 40 to about 60% by weight of HMTBA,
about 20 to about 30% by weight of water and about 10 to
about 30% by weight of an inorganic salt.

This organic phase is concentrated to remove the
remaining water. For example, the concentration is done in
a concentration tank usually at a temperature of from about
60 to about 150°C under a pressure of from about 1 to about
20 kPa, so that the water in the organic phase is reduced

to about 5% by weight or less, preferably about 2% by
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a concentration tank usually at a tenperature of from
about 60 to about 150C under a pressure of from about
1 to about 20 kPa, so that the water in the organic
phase is reduced 25 to about 5%)by wei ght or | ess,
preferably about 2% by 9 weight or |ess, nore
preferably about 1% by weight or less. By this
concentration, the sulfate ion concentration and

ki nematic viscosity of a product as will be described

labekntcap besdecheasedreFeFAg1kNabaaRi ¢2Sdht wieSght or less.
precipitated fromthe organic phase by this

CQQCgﬂﬁgaE?HEenﬁggtEBﬁ regdl 5LNG20LJ3BINC coplRase rher® and
a slurry When the residence tine of the

oL 9ABk S+ Ba§§8bg %F_gr o]fo C %aﬁtcrtata'soouthnhsel SUSHA later

set to a nger HMIBA i s converted

ngﬁlgg 8EE98§§Fd(“h'Ch |s mai nly a dinmer containing

anount atrimer and a tetraner). By doi ng

so, the,solybil Eh%(OOfsatlge Sogt&%%%ﬁ g%% At B o rganic

organlc phase | concentrati
h
Bier saVprarer ange BtkgtéﬁﬁﬁZ%%?ﬂLt@ep%%%?sl&?%@agggamc
rsﬁlden%e tlng aﬁerE ected so that the weight ratio

fRe “nORdmer ~o BA to the oligoner of HMIBA can

b? ggggt 2 to about 4. Such a concentration is
P Fve to increase the 20 particle size of the

inorgawhgnS%hg E%ghgkkgt%quno% %he organic phase in the
concentration tank is usually set to about 0.5 hour or
longer, HMTBA is converted into an oligomer (which is
mainly a dimer containing small amounts of a trimer and a
tetramer). By doing so, the solubility of the inorganic
salt in the organic phase is lowered, so that the
concentration cf the inorganic salt in the organic phase
can be lowered. Preferably, the temperature, pressure and
residence time are selected so that the weight ratio of the
monomer of HMTBA to the oligomer of HMTBA can be about 2 to
about 4. Such a concentration is effective to increase the
particle size of the inorganic salt precipitated in the
organic phase, so that a solid-liquid separation efficiency
is improved during a solid-liquid separation as will ke
described later. Thus, the removal of the inorganic salt
is facilitated.

[0017]
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organi ¢ phase, so that a solid-liquid separation
efficiency 1is inproved during a solid-liquid
separation as will be described later. Thus, the
renmoval of the inorganic salt _js facilitated. 25
[0017] 10 (Solid-Liquid Separ% ion Step) Then, the
resultant slurry of the organic phase is cooled to
usual |y about 60 to about 95C, using a heat exchanger
or the like. After that, the slurry is separated 5

| n59124LL.g4d4CoBPARERt oROBLRLAI Ng the organic phase
and a solid conponent (or a residue) containing the

preCip&ﬁ@ﬁedthEn9EgﬂTkgnfagﬁurgggo?@?é%?%#%aEQE %%%s%nis

the solid-liqurd separation 5

o RS O HaBSERU R 508 6B, §haPe Shace TetiBraugRet
ShEpsapbech [018s! 7 HRRGRT RN \MECTLLEDY 2 duparared
ALY 5293411 L 0Ry s RAPLRACH: 8,52 BLOL ana &
CLEER. oot B o4 L R0 Rhef b TR oD cacea
g@ﬁaﬁgéﬁic£§§?g9J4L’ SUS329J1, SUS329J3L, SCS10, and

The apparatus for use in the solid-liquid separation
step refers to a solid-liquid separator, a pipe or a heat
exchanger with which the slurry of the organic phase is
brought into contact.

[0018]

In the present invention, as a material for the
apparatus for use in the solid~liquid separation step,
employed is an alloy that contains 21.0 to 30.0% by weight
of a Cr element, 2.5 to 11.0% by weight of a Ni element,
1.0 to 5.0% by weight of a Mo element and a Fe element as
the rest.

SUS329J4L, SUS329J1, SUS329J3L, SCS10, and SCS11
exemplify commercially available alloys that contain 21.0
to 30.0% by weight of a Cr element, 2.5 to 11.0% by weight
of a Ni element, 1.0 to 5.0% by weight of a Mo element and
a Fe element as the rest

[0019]

A conventional nickel-based alleoy contains about 13 to
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20 exenplify comercially avail abl e alloys that

contain 21.0 to 30.0% by weight of a C elenent, 2.5

to 11.0% by weight of a N elenent, 1.0 to 5.0% by

wei ght of a Mo el ement and ak@f el ement as the rest

[0019] 25 A conventional nic -based al |l oy contains

about 13 to 11 about 15% by weight of a M el enent

and a Ni elenent as the rest (about 61 to about 65%

by weight), while the alloy to be used in the present
'QM@HE'QB%CE%b§b9§h§OO§”§|Moagleﬁgﬁ%n%nﬁs 1Nﬁ°e§éh%%t as the

wei ght of a el énent and a Fe el ement as the res

aPQsEhW§bB§t'@§XESn§g¥Et 66908 ]r%§8h§9|' lihquid alloy to

separation Is carried out typi at "a enperature

Obe 1,001 abQULE0, ggseneu&n%égueaefssmg fromyahquty
to IS separation 1s carri e
aﬁ@ﬂng gguFetQI Qeg tQéEPyPOBE g5ﬁé Cogm%g aﬁﬁeﬁ Fe

descri undesira t ends

R R S R e L A

L§§§b£ phase becones higher, since the slurry
obt ar ned by the 15 concentration in the concentration

step h a el SCOSIt and .t IS

T T I Eiere B A H B L Do BReE L ERT ShurRRG  BRogut: yyBleally
Thus, this is undeS|rabIe since the solid-liquid
S%Ba¢a§$%ﬂe5%EBﬁ%Soglﬁ;p@uppout 60 to about 95°C, preferably

from about 60 to 90°C. When this separation is carried out

at a temperature higher than about 95°C, the above-

described alloy undesirably tends to corrode. When this
separation is carried out at a temperature lower than about
60°C, the viscosity of the slurry of the organic phase
becomes higher, since the slurry obtained by the
concentration in the concentration step has a relatively
high viscosity and thus is low in filtration efficiency and
deliquoring property. Thus, this is undesirable, since the
solid-liquid separation becomes difficult.

[0021]

As a solid-liquid separator, a centrifugal separator
is usually used. The centrifugal separator may be of
cylindrical type, separator plate type, decanter type or
the like, among which a decanter type centrifugal separator
is preferably used.

[0022]
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[0021] 20 As a solid-liquid separator, a centrifuga
separator is usually used. The centrifugal separator
may be of «cylindrical type, separator plate type,
decanter type or the Ilike, agp g which a decanter
type centrifugal separator i ‘%referably used. 25
[0022] 12 The separated |iquid conponent conprises
HMIBA (contai ning the oligomer produced during the
concentration) as a main conponent. |f needed, water

s add@ﬂetQeﬁgﬁatéathau§an99m§ahehg 95a§kgge§ Bi@euct
of HMIBA which 5 typically contains about 88 to about

9028 Yafﬁiﬂgttﬁg SM Bomerd QHBuétheuﬁgﬁﬁatﬁé é&ﬁgﬁntratlon)

wel ght a nol sture“content an very s anount s

°£s°£hﬁ£1ﬁ°g$ﬁ§88éﬁt [ 0923}, LERCONEE LD} gogﬁheaotgh%he

separated S conponent contar hs about

Q%%rgr $£n§|Sg@gBér?ﬁEQetQ“grbau8§“§%'ﬁM%%ﬂ;&ﬁqch

€ 1 norgani c sa

pﬁg@fcaff§a£8£€al$ge§§5hg %Q”PS”SE%uk”E%QaB AR of HmMTBA,

e contarnin norgani c rgani-c
EERUERE L P RENS N R
ST SR BREPCSEL Pl bR 017 5o

[0023]
[Recovering Step]

The separated solid component contains about 20 to
about 60% by weight of HMTBA, and thus is usually admixed
with water to dissolve the inorganic salt, sc as to phase-
separate the solid component into an agqueous phase
containing the inorganic salt and an organic phase. This
organic phase is recovered. As the water to be added, the
aqueous phase separated in the above-described separation
step is preferably used. The crganic phase to be recovered
is mixed into the organic phase obtained during the above-

described neutralization and phase-separation in the above-

described separation step, so as to be recovered.

Examples
[0024]
An organic phase (HMTBA: 75% by weight, HMTBA dimer:

8.5% by weight, (NH.)»30,: 10% by weight, NH4HSO,;: 0.5% by
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is mxed into the organi c phase obtained during the
above- described neutralization and phase-separation

in the above 20 descri bed separation step, so as to be
recovered. Exanples [0024] A£3organic phase ( HMIBA:

75% by wei ght, HMIBA diner: 25°8.5% by wei ght,

(NH4) 2SO4: 10% by wei ght, NHAHSO4: 0.5% by 13 wei ght,
and NaNHASO4: 6% by weight) to be treated in the
solid-liquid separation step was subjected to a
COEK@akONankeshntiQsol hesd by M Nch Rt Ed [be vBE£rddlin the

e Oorgani c phase and a test piece of the follomng 5

Th
ggb%%bLﬁﬁﬁaﬁg{E%&agﬁtﬁbﬂtsQ%?i%a%fs%%'@@'é&'ﬁﬂ“ﬁ'&d%rosion

mm i n thirckness S 't ke bent,
apd g ?EEe§ﬁe ¥as 13PRh e el 10 nfzd b5 hgNnt t est
piece)) were put in a °“test container €a gl ass- nade

et SR U Do RODACINE 35 R0 et B

a gl ass-made“au or "hi gher);

ORecpIEae AReAIET MALURENEANR o PE0RE ABONeh X 20 mn
Tabl e _1_and,was nmaj_nt e

S lr AEr & Pol 188 FOFE SRRt B At KenPeT gt Fages Stress
was _r emp ﬁd r'n%e aqd_@g'%d. Ehen, LheeQ duc%% Ut in a
WARShERBE LEH TRECESS: i Goboliis TRERehreRTd dEr R
fg%%%{%%h%ﬁi%%&exa EH%SEQ%%G%St%E% %%%@qg %i ?PLF(ﬂﬁndenser ’
used at 90°C or lower, or a glass-made autoclave used at
100°C or higher); the gas phase zone was purged with a
nitrogen gas; and the test container was heated at a
temperature indicated in Table 1 and was maintained at the
séme temperature for 168 hours. After that, the test piece
was removed, rinsed and dried. Then, the reduced weight cof
the test piliece was measured to determine a corrosion rate.
The results are shown in Table 1.
[0025]
(Test Piece)
SUS329J4L (Cr: 24.9% by weight, Ni: 7.1% by weight,
‘Mo: 3.1% by weight, N: 0.16 part by weight, and Fe: the
rest)
AlloyC-22 (Hastelloy® C-22) (Cr: 21.4% by weight, Mo:
13.3% by weight, and Ni: the rest)
AlloyC-276 (Hastelloy® C-276) (Cr: 15.1% by weight, Mo:

15.7% by weight, W: 3.6% by weight, and Ni: the rest)
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(Test Piece) SUS329J4L (Cr: 24.9% by weight, N: 7.1%
by weight, 20 Md: 3.1% by weight, N 0.16 part by

wei ght, and Fe: the rest) AIonC—22 (Hastel l oy(r)
C22) (Cr: 21.4% by wei ght, 13. 3% by wei ght, and
Ni: the rest) AIonC—276(Hasteilfloy(r) C 276) (O
15.1% by weight, M: 25 15.7% by weight, W 3.6% by
weight, and Ni: the rest) 14 Aloy59 (Cr: 22.9% by
wei ght, Mo: 15. 7@6by wei ght , and Ni: the rest) [0026]
[ Tabl e alh o ?‘3 RIE R J0SIOM I Ae weight, and
Corroded state (nn1 ear) 914L 90 0.00
PQ§S|§§%eqe%% nface 2 SU8329J4L 100 0. 10 Active

corro sur ace 3 SUS329J4L 120 0.06 Active corroded
Suibha %S 4 AIonC-22 120 0.00 Passivated surface 5

Alloy 276 120 0.00 Passivated surface 6 Alloy59 120
ngﬁgs§|vated surface 5 [0027]
No. | Test piece Temp. (°C) ?;;f;:gg? rate | ~oyroded state
1 SUS329J4L 920 0.00 Passivated surface
2 | sUs32904L 100 0.10 Active corroded
3 | sUs329J4L 120 0.06 Active corroded
4 AlloyC-22 120 0.00 Passivated surface
5 AlloyC-276 120 0.00 Passivated surface
6 Alloy59 120 0.00 Passivated surface
[0027]

AlloyC-22, AlloyC-276 and Alloy59 which were nickel-
based alloys still had corrosicn resistance even at 120°C
Although SUS329J4L corroded at 100°C or higher, it did

not corrode at 90°C.

Therefore, the use of an alloy which contains 21.0 to
30.0% by weight of a Cr element, 2.5 to 11.0% by weight of
a Ni element, 1.0 to 5.0% by weight of a Mo element and a
Fe element as the rest, as a material fér the apparatus for
use in the solid-liquid separation step at a temperature of
from 60 to 95°C, 1is effective to realize -economical
production of 2-hydroxy-4-methylthiobutancic acid without

any corrosion of the apparatus.
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Al'l oyC 22, AlloyCG 276 and Al l oy59 which were nickel -
based alloys still had corrosion resistance even at
120C. Al t hough SUS329J4L corroded at 100C or hi gher,
it did 10 not corrode at 90C Eherefore, t he use of
an alloy which contains 21.0 tb 30. 0% by wei ght of a
Cr elenment, 2.5 to 11.0% by weight of a N elenent,
1.0to 5.0@6by wei ght of a Mo elenment and a Fe

el enent as the rest, as a material for the apparatus

f QEARS TeSe1iaMede 180l 1 d- 11 quid separation step at a
tenperature of from60 to 95C, is effective to

real i z¢ ecornoni.g Preaguct, fhg 2-hvd 4-
2- hydr oxy- 4- ng]trh?letsﬁl ofg)ut gjng?{:ﬂlcgm d w tyh(;:l?txy any

CRLEA '1%1;3%&%‘?1 F&P%%&ltdlshoi@rl%li 2 AANFR S 1.

A process for pro uci ng

met hyl Ghi %*igtdari‘l %lﬁc's%pacr%% | S's”c%éar ok yéé}%r%%rg% a residue

solid-Ii qui arati on step ng a resi

I
S TR i e A e
h d t :
et I, roxmarﬁsw PR o

b ight of a 10 Cr . emmt 2.5.1t0 0% b ght
opnfl\Ph Fesdaut), GueS B mpb e, Coap o A, o O s 2
elenent nd a Fe elenent as the rest, 1 at a

Sfé? re of from®60 to 95C

an alloy which contains 21.0 to 30.0% by weight of a
Cr element, 2.5 to 11.0% by weight of a Ni element, 1.0 to
5.0% by weight of a Mo element and a Fe element as the rest,

1 at a temperature of from 60 to 95°C

2. A process according to claim 1, which comprises

a production step of producing 2-hydroxy-4-
methylthiobutancic acid by adding water and an acid to 2-
hydroxy-4-methylthiobutanenitrile and/or Z-hydroxy-4-
methylthiobutanamide;

a separation step of neutralizing a reaction solution
which contains 2-hydroxy-4-methylthiobutancic acid,
obtained in the producticon step, by adding an alkali
thereto, and phase-separating said reaction sclution into
an organic phase containing 2-hydroxy-4-methylthicbutanoic
acid and an aquecus phase containing water and an inorganic

salt;
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2. A process according to claim1, which conprises 15
a production step of producing 2-hydroxy-4-

nmet hyl t hi obut anoi ¢ acid by addi ng water and an acid to
2- hydroxy-4-net hyl t hi obutanenjtril e and/or

2- hydr oxy- 4- nethylthiobutanan%@e; a separation step
of neutralizing a reaction solution 20 which contains
2- hydr oxy- 4- net hyl t hi obut anoi ¢ acid, obtained in the

production step, by adding an al kali thereto, and
phase- %eeﬁh%h%ga%é'oﬁ s%%?:t 53N c%%'c}étrm't%t'l@ltgo 2-HYydroxy-4-
organi ¢ phase conta
2- l:t h t

e s i 3 a1 SR gocer
nSERY EReoBbL %ﬂ&.%i%ﬁl % SPERERhd ”ghtéer esde %Xryat”ion step;
water fromthe organic phase separated in the

séBfration step; and 5 the solid-liquid separation

t Th e whi ch
2 oo bUEr PG ST dg B SroerRg AT SEoRle rompved fn |

the solid- liquid separation step, with the aqueous
phase separated in 10 the separation step;

phase-separating the mxture i,ntQ an n phase
contaiﬁlng 3! ﬁy%F&f?SE Rekt (yHaER b&Fé@dl%%%éhthﬂﬂf¥ﬂ?s a
agueous phase contalnlgg wat er andlép i norgani ¢ ., salt;

GCPEEOVEMI RGSPne L B dh6r gaidyshdsgoved in the solid-

liquid separation step, with the aqueous phase separated in
the separation step; phase-separating the mixture into an
organic phase containing 2-hydroxy-4-methylthiobutanoic
acid and an aqueous phase containing water and an inorganic

salt; and recovering the separated organic phase.

4, The process of Claim 1 or 2, wherein the alloy
which contains 21.0 to 30.0% by weight of a Cr element, 2.5
to 11.0% by weight of a Ni element, 1.0 to 5.0% by weight
of a Mo element and a Fe element as the rest is SUS329J4L,

SUS329J1, SUS329J3L, SCS10 or SCS11.

5. Use of an alloy as a material of an apparatus in
a process for producing 2-hydroxy-4-methylthicbutanoic acid
comprising a solid-liquid separation step of separating a
residue containing an inorganic salt, from an organic phase

concentrate containing 2-hydroxy-4-methylthiobutancic acid



15 4. The process of Cdaim1 or 2, wherein the alloy
whi ch contains 21.0 to 30.0% by weight of a Cr
element, 2.5 to 11.0% by weight of a Ni elenment, 1.0
to 5.0% by weight of a M ele t and a Fe el enment as
the rest is SUS329J4L, SUS329J1, SUS329J3L, SCS10 or
SCS11. 20 5. Use of an alloy as a material of an
apparatus in a process for producing

2- hydr oxy- 4- et hyl t hi obut anoi c acid conprising a

sAldd-dHduidh Separ aihore Sl epa P $EPGYalsng a residue
containing an inorganic salt, froman organi c phase 25

Concentar@taelthmm%&@aﬁﬁ@xyz4on€6 hy{nt@ﬂa oPYt @UOLRE of a

acid 17 and e residue, wherein sald [oy TS an
ald,oy contali t \
eldersreenitlgﬁ%&g ?‘i(; i-il11£b(¢))<’/1<>2%y(90 }S’%%,er?ﬁ@ ?\F\Eéeglg%eﬁielﬁ ngr 1.0 to

t he dri 2349 Qy%lvﬁ@rgf oA # I\@l&h&{[@nglnéng Re Fgl&gﬂfngsaﬁhe rest.



