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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 lApplication No.

2008- 263735 (filed on October 10, 2008), the entire
content of which is incorporated herein by reference.
10 The present invention relates to a process for

PodesisNg o2 Moy MEHWA iduyeuhanol el @i dhiftam i Acid
hydr oxy- 4- net 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

hydrol ysi s of 2 Hadieiduity bumeiy lisveapkignan de to
obt ai n 2- hydroxy-4- nethylthi obutanoic acid

%ﬁb'%&l}%eoﬁﬁyl%ﬁﬁg Qated Art  [0002] 20

Hyr oxy i obut anoi c acid useful as an
q%%btuve to a feed is known to be obtained by a nethod
mhlch conprises the steps of hydratlng 2- hydr oxy- 4-

el YA I AN G fremes O S o

Bxdplyzin é)znosr IO 4R S T AR AR R 1o o
2008-263735 (filed on October 10, 2008), the entire content
of which is incorporated herein by reference.

The present invention relates to a process for
producing 2-hydroxy-4-methylthicbutanoic acid from 2-
hydroxy-4-methylthiobutanenitrile via Z2-hydroxy-4-
methylthiobutanamide. 1In particular, the invention relates
to a material for an apparatus for use in hydrolysis of 2-

hydroxy-4-methylthiobutanamide to obtain 2-hydroxy-4-

methylthiobutanoic acid.

Description of the Related Art
[0002]

2-Hyroxy-4-methylthiobutancic acid useful as an
additive to a feed is known to be obtained by a method
which comprises the steps of hydrating Z-hydroxy-4-
methylthiobutanenitrile in the presence of sulfuric acid to
obtain 2-hydroxy-4-methylthicbutanamide, and hydrolyzing 2-

hydroxy-4-methylthiobutanamide to obtain 2-hydroxy-4-
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met hyl t hi obutanoic acid (cf. JP-A-2007-238555).
[ 0003] The use of a conventional SUS 304, SUS 316 or
the like as a material for an apparatus for use in
this reaction has 5 difficulties, in view of the
conditions such as a concentr&ion of sulfuric acid
and tenperature. Thus, a glass-lined or resin-lined
apparatus is used. However, the glass-lined or
resin-lined apparatus has a conplicated structure and
hBHS vi1$hhakbd rhooTenufaet ures. 0. pand (g9 4w )pr obl ens
such as its |l ow inpact resistance. SUWARY OF THE

I YENTI ON [ 0004] An object of the present invention
|s to provide a 15 highly inpact-resistant and
COT T 0gh@NyseS b3t antcdiRfel ity A deULAtdor the Like

fabricated for an apparatus Wwth a conpllca ed

tsr e ‘é”c%m% o’EH %”? L%”ylf%ﬁp%{)ﬂ Ut ftq{ S Us&dtion has

ydro ysi s o - r ox utanan1 for

gtf%'l%'i%l hy%%é‘xe%q Jiis h&ﬂet N QRN £ ﬁ?&kﬁ ad M the

rocess uci ng

- |
?Oﬂ*%kgifét Cha %yu fq{?fut et AL A Ay Shus 2
YR tl%%%ug%n%@sdl 1119905 Cppzhr%tggsesemugenov.en“ on

ovi dés rocess or produ .
ga?¥3%ﬁé%§4 étiyéggﬂf¥Hg 5%”%%51ﬁ”¥¥ﬂéﬂrgbparatus has

a complicated structure and thus is hard to manufacture,

and also has problems such as its low impact resistance.

SUMMARY OF THE INVENTION
[0004]

An object of the present invention is to provide a
highly impact-resistant and corrosion-resistant material
which can be readily fabricated for an apparatus with a
complicated structure, as a material for an apparatus for
use in hydrolysis of 2-hydroxy-4-methylthiobutanamide for
obtaining 2-hydroxy-4-methylthiobutanoic acid, in the
procéss for preoducing 2-hydroxy-4-methylthicbutancic acid
from 2-hydroxy-4-methylthiobutanenitrile via 2-hydroxy-4-
methylthiobutanamide.
f0005]

The present invention provides a process for producing

2-hydroxy-4-methylthiobutanoic acid, comprising carrying
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out the step of hydrolyzing 2-hydroxy-4-

met hyl t hi obut anam de in the presence of sulfuric acid
at a tenperature of from90 to 130C with an appar at us
conposed of an alloy, as a material, wherein the
alloy is an alloy 5 which contaains 16.0 to 22. 0% by
weight of a C elenent, 16.0 to 22.0% by wei ght of a
Mo elenent, 1.0 to 2.5% by weight of a Ta el enent and
a N elenent as the rest, an alloy which contains

80:0the 3287y h“ﬁfr%tltyzqf P Myyslgnpn- and a N

el ement as the rest, or an aIon whi ch 10 cont ai ns

Qle%%ytlQhQO%ﬁh%hgﬁmWegqtn %Iﬁ@pﬁ%%ﬁ@f anf Aidic acid at a

el enent as the rest 0006 Acco g to the present

FRhERefDee R e Yo ba T BaPS: Bn “Repgpcye gomposed
\‘3’%' & g Sft’eg%a%' s A cat g for, ?eﬁeapaqafo;{qtass Wik R 1oy

structure ds a nater

%Rﬁéérox - netﬁ?f#% %?gﬁ%%?l elghtkﬁ Cr element,
h d h Ith t d t
or%pi%é@. ,9%'3529’ 25 af”ahﬁaf%l.%ur%nzfc Eté."%ez%% by

Eeﬁgé d%pﬁﬁe: rg%ﬁylth%gbu#?n:q_trlle Z ekhT rijt’ an
4
sﬁgﬁerf:g' B PR, DAt ot it e s Mo

%?nre%t us 5 REt allle(:f‘nden SC“ eI ornesog, tg}? alrpvaffcg;?nwhlch

contains 0.12 tc 0.25% by weight of a Pd element and a Ti
element as the rest.
[0006]

According to the present invention, there is provided
a highly impact-resistant and corrosion-resistant material
which can be readily fabricated for an apparatus with a
complicated structure, as a material for an apparatus for
use in nydrolysis of 2-hydroxy-4-methylthiobutanamide for
obtaining 2-hydroxy-4-methylthiocbutanoic acid, in the
process for producing 2-hydroxy-4-methylthicbutanoic acid
from 2-hydroxy-4-methylthiobutanenitrile via Z2-hydroxy-4-
methylthiobutanamide. Thus, 2-hydroxy-4-methylthiobutanoic
acid can be reliably produced without any corrosion or

damage of the apparatus.

Detailed Description of the Invention
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[ 0007] 2-Hydroxy-4-nethylthi obutanoic acid
(hereinafter optionally referred to as HMIBA) is
typically produced by hydrating

2- hydr oxy-4- et hyl t hi obutanenitrile (hereinafter 5
optionally referred to as HMIBN) in the presence of
sulfuric acid usually at a tenperature of from about
40 to about 70C to obtain

2- hydr oxy- 4- et hyl t hi obut anam de (hereinafter
epbibgnal Iy referred to as HMIBAA), and adding water
to 2- hydr oxy-4-net hyl t hi obut anam de to thereby 10

hydroIzmgdtr%%y&arrﬁlett%gqltlmo@utaaﬁo%raoear@itdir AefdDMer
about 90 to about 130C. For exanple, HMIBN is

bgqﬁ%%iﬁycxe&rem%e%bxé_s rygﬁgﬂ)n%actwieeﬂw tdvoduced by

met hyl nercaptan to obtain 3- .

R e hEoRr S8 oy G i F B g pereinatter
e e e e e e L
AR 36 P ho a0 0 o (T o e Va0 e
28 Ubar et by BvaPbALnor  BRFEREY AraSaBS0r o o6 e AT
A B A O o oA 0 i hcing
%gtLQOQ% 2-hydroxy-4-methylthiobutanamide to thereby
hydreolyze the same usually at a temperature of from about
90 to about 130°C.

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

[0008]

Generally, HMTBAA is produced by feeding HMTBN, water
and sulfuric acid to a hydration tank to hydrate HMTBN.

Fed to the hydration tank are ususally about 20 to
about 70 parts by weight, preferably about 25 to about 50
parts by weight of water, per 100 parts by weight of HMTBN,
and about 0.5 to about 1 mol in total, preferably about 0.6
to about 0.8 mol in total, of sulfuric acid, per 1 mol of

the HMTBN.

[0009]
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5 It is also possible to feed water as a pre-m xture
thereof with HMIBN and/or sulfuric acid, in other
words, as an aqueous HMIBN sol ution and/ or an aqueous
sul furic acid solution, to the hydration tank.
Preferably, water is fed 5 as3an aqueous sul furic acid
solution to the hydration tank. The hydration
reaction is carried out usually at a tenperature of
about 40 to about 70C for about 1 to about 3 hours.

After 1thesr gaghi psstibeer @actrie@R SRt Qs IS paEethi xtute
the reaction solution, HMVMIBA is produced as a result

oherd8rhydial ¥eirgNOhind /Bl tudff iVEBAA 1 4,00 0o t nB¥eRiords, as
the reaction solution containing HUMIBAA as a nmain

GAMRENEBLs ARTANNSS 10Uk 1lhe AMUHAL 19D d@foud S8 &icid

hydrol ysis tank, and water is added to the reaction 15

%@h%ii 8% Ot ot lﬂgl"ee %&g%%@ri@ny Zc%éaWTBM J1Q iUAAHCE IBA s fed

out 1 to about parts by wei ght of water 1s

é%lu?hlr I}égﬁgguge%u&%rﬁg L3 iRy s‘@ﬁiLg%toerl‘)f d %%‘W ion tank.

acid'solution in the above-descri

ti Lyt |t | ysi s J '
react gy g%#%'ﬁ‘i% 11,119 Sy dro cfya%‘ﬁecf‘%dt {ﬂgé[%rﬁgld\}u Br s

hydrolyze wat er "and ‘sulfuric aci

PEHFFTCT ENBIHEBR) tadd SRmocLih LLCr SPE (PR 2558) @bout
2 Bl ML 80 P A 2 PG Woruion 1 agea.
TEMRELALYLE 9L 'TRRR, WurEd ALY dled Us AWM Bt of
hydrolysis of a part of HMTBAA.

(0010]

Then, the reaction solution containing HMTBAA as a
main component, obtained in the hydration tank, is fed to a
hydrolysis tank, and water is added to the reaction
solution to thereby hydrolyze HMTBAA to produce HMTBA.

About 100 to about 200 parts by weight of water is
usually fed per 100 parts by weight of the aqueous sulfuric
acid solution in the above-described reaction solution.

In the hydrolysis tank, HMTBAA is hydrolyzed with
water and sulfuric acid to produce HMTBA and concurrently
to by-produce ammonium bisulfate (NH;HSO,} and ammonium
sulfate ((NH).S04). After the addition of water and
heating, the hydrolysis reaction is carried out usually at
a temperature of from about 90 to about 130°C for about 2

to about & hours.
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25 to about 6 hours. 6 [0011] The apparatus for use
in hydrolysis refers to a hydrolysis tank, a pipe
conmbi ned thereto so as to contact a hydration
reacti on mass, a heat exchanger or the like. 5 In the
present invention, as a materi@l for the apparatus
for use in hydrolysis of HMIBAA to obtain HMIBA,

there is used an alloy which contains 16.0 to 22. 0% by
wei ght of a Cr elenent, 16.0 to 22.0% by wei ght of a
Noialiement, 1.0 to 2.5% by weight of a Ta el ement and
a N 10 elenent as the rest, an alloy which contains

26.0 %Q%p%?r&mwcgptuéé ﬂq'\@y&ﬁ s afdeardNito a

el ement as e rest, or an alloy mhlch contains 0.12

th?oqi1 é’ltéy gxmgerm 1 }ﬁr?é@nﬁh@f@t@ db £& ef'@ntt:ontact a

e rest aval | abl e all oy which

Wﬂ%ﬁ@@% B2 0% %%@‘g Shinglad: Uy ebemeiive.
et TS araen%o by g e

Mb: 19@6b

Iﬁppg‘inr?e 4%sh9t a co ]F%%gﬂ@l ng)a%%?f% e a IObeg chTTBA,
Conh%!gﬁ%z ﬁ%ié%lﬁ%% %é%h g@élgf ?6“@ ?begf?b% by

ere exenp

gt W & it onl oo n%?err PY b ighPer & mo

é%ggégéF [9 6 to 2.5% by weight of a Ta element and a Ni

element as the rest, an alloy which contains 26.0 to 32.0%
by weight of a Mo element and a Ni element as the rest, or
an alloy which contains 0.12 to 0.25% by weight of a Pd
element and a Ti element as the rest.

As a commercially available alloy which contains 16.0
to 22.0% by weight of a Cr element, 16.0 to 22.0% by weight
of a Mo element, 1.0 to 2.5% by weight of a Ta element and
a Ni element as the rest, there is exemplified MAT® 21
(Cr: 19% by weight, Mo: 19% by weight, Ta: 1.8% by weight,
and Ni: the rest). As a commercially available alloy which
contains 26.0 to 32.0% by weight of a Mo element, and a Ni
element as the rest, there is exemplified Hastelloy® B-2
{(Mo: 28% by weight, and Ni: the rest).

In this connection, as a material for an apparatus for
use in hydration of HMTBN to obtain HMTBAA, there can be

used MAT 21 or Hastelloy B-2 as described above.
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use in hydration of HMIBN to obtain HMIBAA, there can
be 25 used MAT 21 or Hastell oy B-2 as described above.
7 [0012] The reaction solution containi ng HVIBA,
obtained in the hydrolysis tank, is usually distilled
to renove low boiling point cobnponents fromthe
reaction solution. 5 The distillation is carried out
usually at a tenperature of from about 80 to about
120C under a pressure of fromabout 50 to about 150
kR®itzg renmove by- produced | ow boiling point
conponents such as dinethyl sulfide, dinethyl

di sul fiye and f Qi1 & Bgt thn Thent o1 10y baitBAg e9tained in
conponents are renoved as a dlstlllate usually at a

"3l 1pf 8}% ig f4hiabot 490 by peipbti1pb@ttyerehOvihtow

reactlon S tion, as required.” The renoval of the | ow

i
hai rgﬁ{gﬁélon <ﬁgs @snPﬂoﬁethgoﬂga@EESﬁbsol%glon

neut e separation as w |

descr'fﬁﬁjAfg€¥%l%@ﬂ$§]1sT@§Prl@@ éu%?l?dggd ato

the reaction So Ion contalnin rom whi ch

TR et B e ke%?p%geﬁéi?“aﬁ?sgﬁﬁﬁ S
S, PR 00 e 180 tgen e o
\%¥53uce§ifghlggq fﬁé9p§f££ &SﬁﬂggéﬁtQgsﬂgﬁngguﬂhmethyl
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
to the reaction solution, as required. |

The removal of the low boiling point components may be
done after neutralization or phase separation as will be
described later.

[0013]

Then, an alkali is added to the reaction solution
containing HMTBA, from which the low boiling point
components have been removed, to thereby neutralize the
reaction solution and separate the reaction solution 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, using a mixer-settler

type liquid-ligquid extractor in which a stirrer tank and a
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bi sul fate and ammoni um sul fate). The neutralization
and the phase separation are conducted, using a

m xer-settler 25 type liquid-liquid extractor in which
a stirrer tank and a 8 phase-separation tank are
conbi ned as one set. [0014] A8 the alkali, for
exanpl e, sodi um hydr oxi de, sodi um hydrogencar bonate,
sodi um carbonate or the like is used in 5 the form of
an aqueous solution. The alkali is fed usually at a
rehesefsépannabent tnk becabetbihed @Bl onprekerably
fromabout 0.6 to about 0.8 nol, per 1 nol of ammoni um
bisolfate in the above-described reaction sol ution.
The addition rate of the alkali may be controlled by

a 10 hxgr@ﬁsnahQHlQQn%SBtéﬁbhg@egpﬁbdﬁhmtB@d&%&@@ansodium
solution adm xed with the alkali. The neufralization

rﬁ?&ibgénhérﬁéﬁétéd Quh ;i Upuabh¥oshted oreWRRN alitee iQf used in
from about 15 to about 120C, preferably from about 30

1 Ph8beYin1d0Canf 9F,8BAYt sB11th8n3 hewES a1k 10 &ferral] Yisually
about 0.1 to about 2 hours. [0015] After the

”§Htéak55?fB@”fr%ﬁeaESQEtbQ@ $0l UkiodR 1S o> Left F%eferably

stand st in"the phase-separation tank so as

BE?éﬁ'%gBﬁEab?GtES EB?ﬁEi%QSS Bﬁti %rjﬁt%oﬁno%r@ﬂmdﬁium

ase as an upper Tayer ‘and "an aqueous phase as a

Lﬁ¥§5%g%gg;%nghgu580%898%§EE9%kd e WG I The
addition rate of the alkali may be controlled by a
hydrogen-ion concentration (pH) of the reaction solution
admixed with the alkali.

The neutralization reaction is carried out usually at
a temperature of from about 15 to about 120°C, preferably
from about 30 to about 110°C, for about 0.1 to 3 hours,
preferably about 0.1 to about 2 hours.

{0015]

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

[0016]

The organic phase separated from the agqueous phase

contains typically about 40 to about 60% by weight of HMTBA,
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is typically fromabout 30 to about 110C. [0016] The
organi ¢ phase separated fromthe aqueous phase 25
contains typically about 40 to about 60% by wei ght of
HMIBA, 9 about 20 to about 30% by wei ght of water and
about 10 to about 30% by wei ght of an inorganic salt.
Thi s organic phase is concentrated to renove the
remai ni ng water. For exanple, the concentration is
done in 5 a concentration tank usually at a

LEIREF A (INe A pd oM EPOYY £O1 §R: a9PULatePCanadehodt 10 to
pressure of fromabout 1 to about 20 kPa, so that the

| a d _usual |y
et S IR O Rt ek g R ol Bt 506 "oy

wei ghtqof l@lsianf@r Qésfféaéexcé\!?eygté% 9&5 PEIEHE he

10 | ess. is concentration, the sulfate-ion

CP#}&%{@@&& fmd Jf%Peé'?&'n 1%'@3 Sgﬁé' &xnegnergwgﬂcasaaone in

SCrI ater ca ecrease

'4*0@%@&&]_59&{ Eﬁﬁc éfg daUQ”F%mﬁeesea%cofp?gaﬁ about

'S concen |on e resu g organi c
f 0017 Wh th d t
0! SOl e 00 AL AL By s
5 h d
B RS MR g R SRR s

Sﬁ?'&sug?fgtgbgﬁtaSLrEgE&e§8gtao Eg%g?rkreferably about 23%

by weight or less, more preferably about 1% by weight or
less. By this concentration, the sulfate-ion concentration
and kinematic viscosity of a product as will be described
later can be decreased.

The inorganic salt is precipitated from the organic
phase by this concentration, and the resulting crganic
Vphase forms a slurry.

[0017]

When the residence time of the organic phase in the
concentration tank is 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 of 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
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By doing so, the solubility of the inorganic salt in
the organic phase is |lowered, so that the
concentration of the inorganic salt in the organic
phase can be | owered. Preferably, the tenperature,
pressure and residence tine 2%0are sel ected so that
the weight ratio of the nononmer of 10 HMIBA to the
ol i goner of HMIBA can be about 2 to about 4. Such a
concentration is effective to increase the particle

sivEEsrofed Navd N gaher St tnpreci Pid aeabdut he o5 gandet 4.
phase, so that a solid-liquid separation efficiency is

ddprpved, BH i NG Ao$0l d s U o Separ ahipBads thélpheticle
escri bed later. Thus, the renoval of the inorganic

lfe 4 gﬁ'llﬂchaéfrglc [%%]é@]prg@ﬁgit$ﬁ|§drfﬁ“fﬁé‘”&r??/nic

slurry of e organic p e1s 10 cooled to usua

%Hﬁaége ,f\gstée guﬁggttg %ﬁ%- Pﬁ%ﬁ‘ﬂd asgﬁgfa@f@gagﬁﬂc%nweis

e slurry 1 s separat Into a

Slgﬁﬂ?buqo%e% %ﬁ?& £ont | pi pg%g&cgggglﬂﬁglngﬁgﬁg aneh ape

conpone (or"ares
precipita i porganic s . er al . 1t
sO[) Sicd%) ]?eq%i aa%eelbara i%srcf i@%a?%ﬁﬁ%‘d%gu%;? £%§i %g&égamc =a
solid-1iquid separator such as a decanter type
é%%tﬁ%?i{kﬁa%%%arator. The separated |iquid conponent
Cﬁgﬁg'fes HMIBA (containing the oligoner produced
d % t he concentration)

Then, the resultant slurry of the organic phase is
cooled to usually about 60 to about 120°C, using a heat
exchanger or the like. After that, the slurry is separated
into a liquid component containing the organic phase and a
solid component (or a residue) containing the precipitated
inorganic salt.

GCenerally, the solid-liquid separation is carried out,
using a solid-liquid separator such as a decanter type
centrifugal separator.

The separated liquid component comprises HMTBA
(containing the oligomer produced during the concentration)
as a main component. If needed, water is added to the
liguid component to provide a product of HMTBA which
¢contains usually about 88 to about 90% by weight of HMTBA,
about 10 to about 12.5% by weight of a moisture content and
very small amounts of other components.

[0019]
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20 as a main conponent. |If needed, water is added to
the liquid conponent to provide a product of HMIBA

whi ch contains usually about 88 to about 90% by

wei ght of HMIBA, about 10 to about 12.5% by wei ght of

a noisture content and very s$hall amounts of other
conponents. 25 [0019] 11 The separated solid

conmponent contains typically about 20 to about 60% by
wei ght of HMIBA, and thus is usually adm xed with

wat er e dgstareed e I ihrganpansat tgostaass t oypically about
phase-separate the solid conponent into an aqueous
pitase et &0y ngy hel gorgariNTsR) tand@nthasn 0f gasislly
phase. This organic phase is mxed into the former

YA phiage wokiAl e Dysd hee abloyerlesginbedsalt, so as to
neutralizati on and phase- separation, for recovery. 10

W%Se pd 20|t he YT @ YShSok &RET 1 B0 NBSSafi@PUs phase
- hydroxy-4 net hyl t hi obut anam de to

ZIWMA IR hidd g bt anoi €, aghd a%@réé‘@i@cﬁﬁgséo This

a corrosion test for the fO||OMAng 15 netallic

Rt plr pHJE%'B%“ﬁﬂﬂ@dSlﬁ@§cﬁh@nf@§§§r 5%6 1c4éﬁ%sby
wei'ght, water: 35% by weight, NHAHSO4: 13% by wei ght

Wca(ll}wa 331 el 198 DY Wed 9bt § 1 &q M XE HE £1 SORPOSH LRA gﬁase—

ol | phase and an aqueous phase) and a test piece

(geﬁgy%tfdﬂl(%%fukégg@gflc material (a flat plate of

Examples
[0020]

A hydrolysis reaction mass from Z-hydroxy-4-
methylthiobutanamide to 2-hydroxy-4-methylthiobutanoic acid
was subjected to a corrosion test for the following
metallic material: the hydrolysis reaction mass (HMTBA: 41%
by weight, water: 35% by weight, NH4HSO,: 13% by weight,
and (NH4),S04: 11% by weight; a mixture composition c¢f an
0il phase and an aqueous phase) and a test piece of the
following metallic material (a flat plate of 25 mm in
length X 20 mm in width X 2 mm in thickness) were put in a
glass-made autoclave; the gas phase zone was purged with a
nitrogen gas; and the autoclave was heated to 110°C and was
maintained at the same temperature for 20 hours. After

that, the test piece was removed, rinsed and dried. Then,

the reduced weight of the test piece was measured to



20 length X 20 mmin width X 2 mmin thickness) were
put in a glass-nmade autoclave; the gas phase zone was
purged with a nitrogen gas; and the autoclave was
heated to 110C and was mmintained at the sane
tenperature for 20 hours. Aftée2 that, the test piece
was renoved, rinsed and dried. Then, 25 the reduced
wei ght of the test piece was nmeasured to 12 determ ne
a corrosion rate. The results are shown in Table 1.
(32 i deTestc RireBlor Jdasd. pieee desM€rar@lsiéwn in Table
18. 4% by weight, M: 18.5% by weight, Ta: 1.9% by
weight, and Ni: the rest) Test piece 2: Hastelloy(r)
B 2 (M: 27.7% Dby weight, and N : the rest) Test

3: Ti-Pd (Pd: 0.17% by weight, and Ti: the 10
rest) [0022] [Table 1] No. Test piece Corrosion rate

- te (mmiyear) 1 Test piece 1 0.004 Not

g@%%%gggiﬁgﬁd not damaged 2 Test piece 2 0.021 Not

5 Co”oﬁ%tg{‘%”m d}%gzls egilé)'fﬁgebf Qe Ot Ndls . 18.5¢

corro
by weight, Ta: 1.9% by weight, and Ni: the rest)

Test piece 2: Hastelloy® B-2 (Mo: 27.7% by weight, and
Ni: the rest)

Test piece 3: Ti-Pd (Pd: 0.17% by weight, and Ti: the

10 rest)
[0022]
[Table 1]
No. Test pilece Corazigzg;ﬁte Corroded state
1 Test piece 1 0.004 Not corroded, and not damaged
2 Test pliece 2 0.021 Not corroded, and not damaged
3 Test piece 3 . 0.017 Not corroded, and not damaged
[C023]
15 It was confirmed that Test piece 1, Test piece 2 and

Ti-Pd did not corrode due to the hydrolysis reaction mass.
An apparatus with a complicated structure can be readily
constructed, using any of these alloys, and 2-hydroxy-4-
methylthicbutanoic acid can be reliably produced without

20 any corrosicon or damage of the apparatus.



15 It was confirnmed that Test piece 1, Test piece 2
and Ti-Pd did not corrode due to the hydrolysis
reacti on nass. An apparatus with a conplicated
structure can be readily constructed, using any of

t hese al l oys, and 2-hydroxy-4-13net hyl t hi obut anoi ¢ aci d
can be reliably produced without 20 any corrosion or
damage of the apparatus. 13 WHAT IS CLAIMED IS: 1. A
process for produci ng 2-hydroxy-4- nethylthiobutanoic

3air COMAREE £& rying out the step of hydrolyzing
2- hydr oxy-4-net hyl t hi obutanam de in the 5 presence of

sul furi ¢ aci @& $ erper gt dise Phaf BORYELoL9-4130C
wi th an apparatus conposed of an alloy, as a material,
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el enent_and a Ti_ elenent as the res 15 2. A .
e st Gt A A R RO ST | Phast LAY spapaopaterial,
Adr Al | 06, 25 Idlr Py 4 o B8 vkt OBt gRenLErL! e i o bR,
presence of "sulfuric acid a a‘tenpérature of from
to. 70C t bt ai,n 2- hydr oxy=-4- t hylt hi obut apapi de;
a%%-fﬁQDﬁ%%r%?yQYHﬁeg?%g_gf a2 45 eXemeng, E.B PLUE: 55 by
weight of a Ta element and a N1 element as the rest, an
alloy which contains 26.0 to 32.0% by weight of a Mo
element and a Ni element as the rest, or an alloy which

contains 0.12 to 0.25% by weight of a Pd element and a Ti

element as the rest.

2. A process according to Claim 1, comprising
the step of hydrating 2-hydroxy-4-
methylthiobutanenitrile in the presence ¢f sulfuric acid at

a temperature of from 40 to 70°C to obtain 2-hydroxy-4-

methylthicobutanamide; and the hydrelyzing step.

3. The process of Claim 1 or 2, wherein the alloy is an
alloy which contains 16.0 to 22.0% by weight of a Cr
element, 16.0 to 22.0% by weight of a Mo element, 1.0 to

2.5% by weight of a Ta element and a Ni element as the rest.
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20 3. The process of CQaim1l or 2, wherein the all oy
is an alloy which contains 16.0 to 22. 0% by wei ght of
aC element, 16.0 to 22.0% by wei ght of a M
element, 1.0 to 2.5%by weight of a Ta el enent and a
Ni elenment as the rest. 25 1444. The process of
Caiml, wherein the alloy is an alloy which contains
26.0 to 32.0% by weight of a Mo elenment, and a Ni
elenment as the rest. 5 S. Use of an alloy as a

may er i Bhe f19F 0 88s @PHRT @1 48 USLAwhBr ot HE L REOGESEOF
produci ng g hydr oxy- 4- nethylthWObﬁ?an0|c amgybyS an alloy

hytd @ Y2b 0ga 2r HYSIE 0% Ve 4- §§t6¥|BP QQH apapidg MEr%E?@SHt' and

presence of sulfuric acid at a enpe ature of
1D Nil3ement as the rest.

5. Use of an alloy as a material for an apparatus used in
the process of producing 2-hydroxy-4-methylthiobutanoic
acid by hydrolyzing 2-hydroxy-4-methylthiobutanamide in the
presence of sulfuric acid at a temperature of from 90 to

130°C.




