10

15

20

25

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 Application No.

2008- 263736 (filed on QOctober 10, 2008), the entire
content of which is incorporated herein by reference.
10 The present invention relates to a process for

preduekBg r3rhpebaxy- dgmet-myld-di-xQout-Mairs 1ati idutehod-c 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 nethod of using an alloy material for an

apparatus for 15 waexcRote® dF auOfINVENTION
2- hydr oxy- 4- nethylthlobutanenltrlle to obtain

2rhydpoxy- 4neethykbhi;ghut anam de. Description of the
Rel ated Art [0002] 20 2-Hyroxy-4-methylthi obutanoic

agphdoyseful as an additive to a feed is known to be
obtalned by a nmethod which conprises the steps of

hydr at g %r@égh?_ﬂég i tt%' { flbokﬂtlaeraeméfaﬂnﬁadﬂ € paris

presence of sul am

ch}ﬁ%ﬁ’%oﬁ gﬁ&@f ttq'e%b%%a%? %sea%éé\ﬁqé du t%f%? No.

hydr oxy Ri-obut anari de obtai n I'oX
2008-263736 (filed on October 10, 2008), the entire content
of which is incorporated herein by reference.

The present invention relates to a process for
producing Z2-hydroxy-4-methylthiobutanocic acid from 2-
hydroxy-4-methylthiobutanenitrile via 2-hydroxy-4-
methylthicobutanamide. 1In particular, the invention relates
to a method of using an alloy material for an apparatus for

use in hydration of 2-hydroxy-4-methylthiobutanenitrile to

obtain 2-hydroxy-4-methylthicbutanamide.

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 2-hydroxy-4-
methylthiobutanenitrile in the presence of sulfuric acid to
obtain 2-hydroxy-4-methylthiobutanamide, and hydrolyzing 2-

hydroxy-4-methylthiobutanamide to obtain 2-hydroxy-4-
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2 nmethylthiobutanoic 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 concentration of sulfuric acid
and tenperature. Thus, a glasg-lined or resin-lined
apparatus is used. However, a glass-lined or
resin-lined apparatus with a conplicated structure is

haedht/otebbhiaatoie, aand aksq [y@sA-2@qr-@dssss)such as
its low inpact resistance. SUWARY OF THE | NVENTI ON

[ p6O4R1An obj ect of the present invention is to
provide a 15 highly inpact-resistant and

corrosiraR- (18si stragt cepbhiralbnawhistly oy beyseadid br the like
fabricated for an apparatus with a conplicated

Shéuﬁtﬂéﬁerﬁélafggt%h|%§ %Q%t%% aRRanaldIs f Ahids@ddtion has
hydrati on of 2-hydroxy met hyl t hi obut anenitrile for

0@&%EQbBQt§e§¥d&waléw”%%h%E%hE@%&fﬁ%ﬁﬂéﬂ%udHWéé“%

process 20 for producing

CBMQEH%¥aﬁlgﬁtB$|%EHQE%H%D%EE Girdy P (ﬁpure Thus, a

hydr oxy-4- et hyl t hi obutanenitrile via 2-hydroxy-4-

"Smguﬂaﬂ@at apapider, Jﬁ%%%ﬁpﬁ@%a&nfssw Jdweention

provi process for pro

However, a glass~lined or resin~lined apparatus with a
complicated structure 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 hydration of 2-hydroxy-4-methylthiobutanenitrile for
obtaining 2-hydroxy—-4-methylthiobutanamide, in the process
for producing 2-hydroxy-4-methylthiobutancic acid from 2-
hydroxy-4-methylthicbutanenitrile via 2-hydroxy-4-
methyithiobutanamide.

{0005]
The present invention provides a process for producing

2-hydroxy-4-methylthiobutanamide , comprising carrying out
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carrying out 3 the step of hydrating

2- hydr oxy-4- net hyl t hi obutanenitrile in the presence
of sulfuric acid at a tenperature of from40 to

70Cw th an apparatus conposed of, as a material, an
alloy 5 which contains 16.0 t0322.0% by weight of a Cr
el enent, 16.0 to 22.0% by weight of a Mo elenent, 1.0
to 2.5% by weight of a Ta elenment and a Ni el enent as
thieeresep of an alloy which contains 26.0 to 32. 0% by
weight of a Mo elenent and a NI el enent as the rest.
10 [ O0PGdrActngdPAgytiockhedpmesint thniventizoanitthene i the
provided a highly inpact-resistant and

Cor £ 9Shoa- 6 £ss8l ant igrbeidakt whitehpeaatheer eadifliym 40 to
fabricated for an apparatus with a conplicated

ST HUGHWIE arRSapb B €l doh9b s &0 @PPAEAL HSnEPEL 121 USEn alloy
in hydration of 2-hydroxy-4-nethy|th|obutanenltrlfe

i cobtahhhngs 21 By dr exy24- net Byl (/Bi gbyt 3Fagl €€, ellRment,
the process for producing

21 ydrexyz24: oot Byl {Bi ghut 8RoCMaCkA k@M, 21,0 to 2.5% by
hydr oxy- 4- et hyl t hi obutanenitrile via 2-hydroxy-4

npd hyht hh pbyt agagh dgenthisd 2- RYde9%¥eht2@s the rest, or an
nmet hyl t hi obut anam de, and

23 1y gy ot An B AYL Ehk0bYL 8nekC 3288kdbeaRchgnkeliall yio
produced wi t hout any corrosion or dafmage of the
APPAMEHESand a Ni 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 hydration of 2-hydroxy-4-methylthiobutanenitrile for
obtaining 2-hydroxy-4-methylthicbutanamide, in the process
for producing 2-hydroxy-4-methylthiobutanocic acid from 2-
hydroxy-4-methylthicbutanenitrile via 2-hydroxy-4-
methylthiobutanamide. Thus, 2-hydroxy-4-
methylthiobutanamide, and 2-hydroxy-4-methylthicbutanoic

acid can be reliably produced without any corrosion or

damage of the apparatus.

Detailed Description of the Invention



Det ai |l ed Description of the Invention 25 [0007] 4

2- Hydr oxy- 4- et hyl t hi obut anoi ¢ acid (hereinafter
optionally referred to as HVMIBA) is produced by
hydrating 2-hydroxy-4-nethylthiobutanenitrile
(hereinafter optionally referred to as HMIBN) in the
presence of sulfuric acid 5 us#4ally at a tenperature
of from about 40 to about 70C to obtain

2- hydr oxy- 4- net hyl t hi obut anam de (hereinafter

opt i onarHydrekgrAedetbyashEvEBAANC ignd cliypi(b@ldeyinafter
adding water to 2-hydroxy-4-nethylthiobutanam de to

hydt bbyaelyhee fearedusvabky HAITRA )t eaperaducedotb f memMrating
about 90 to about 10 130C. For exanple, HMIBN is

| hebgtiroalty-peoduted ibputheaaticig lacrkeiel nafider optionally
nmet hyl nercaptan to obtain 3-

nethyltbiopsopsonmrdrhyde, taedpreaehicrd o¥- sulfuric acid
met hyl t hi opr opi onal dehyde wi t h hydrogen cyani de. 15

5 [@Qgﬁllgbaeralkxmpéyg§ﬁ%elgfp&eéﬁp%%oﬁx m%e%bn%bHMEBNooc to

water and sulfuric acid to a hydration tank

hygtais HMIBN-oxbed-hechhe thy dbatienntiakk %%%e%%%@ﬂé&
about 20 to about 70 parts by weight, preferably about

25pt 00A80UY BOre20cRAkLS sRY HWERGAL ognﬂak%bQCQQleg@dlng
parts by wei ght of HMIBN, and about 0.5 to about
Phtbp EQt@LhyQESQ?L@bh¥tﬁ@@%hl@b@tanamlde to hydrelyze the
same usually at a temperature of from about 90 to about
10 130°C
For example, HMTBN is industrially produced by
reacting acrolein with methyl mercaptan to obtain 3-
methylthiopropionaldehyde, and reacting 3-
methylthiopropionaldehyde with hydrogen cyanide.
15 [0008]
Generally, HMTBAA is produced by feeding HMTBN, water
and sulfuric acid to a hydration tank to hydrate HMTRBN.
Fed to the hydration tank are usually about 20 to
about 70 parts by weight, preferably about 25 to about 50
20 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
HMTBN.

[0009]

It is also possible to feed water as a pre-mixture
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to about 0.8 nmol in total, of sulfuric acid, per 1 nol
of HMIBN. [0009] 25 It is also possible to feed
water as a pre-mxture 5 thereof with HVMIBN and/ or

sul furic acid, in other words, as an aqueous HMIBN
sol ution and/or an aqueous sulfuric acid solution, to
the hydration tank. Preferably5 water is fed as an
aqueous sul furic acid solution to the hydration tank.
5 The hydration reaction is carried out usually at a

t ehpeeat uwethf HEDBNt a40/be 8bofiiri@Calad,aheutb thetO words, as
about 3 hours. After the reaction, the reaction

S@hUa§080118 HEEHN sbmutﬂgnrﬁﬂ@bena%Ob%hb%%s HMEBA % acid
produced as a result of hydrolysis of a part of

HMBARI 0A) EQORAE Hbharappanatuskfor pyeed e water is fed
hydration refers to a hydration tank, a pipé conbi ned

tQ§r§hoa§Qe§§st9u§@ﬂE§Etaéldhﬁgﬁﬁkh%ﬁ @AGHOM JIBSTi A tank.
heat exchanger or the like. In the present |nvent|on

as therpatg ?d@étﬁ@ﬁ EEQC%@Oﬁpﬁéréﬁ%§1%ghoﬂ%e at a

hydration, there is used an alloy whi contalns

teeﬁﬁ?pd$9¥e EQFEOBE QOCESel gg@tvo &Gfor R%ZEE Q%aabout

5%b

d h [
SRt STl e 280 RKon o o

In the reaction sclution, HMTBA is produced as a result of
hydrolysis of a part of HMTBAA.
[0010]

The apparatus for use in the hydration refers to a
hydration tank, a pipe combined thereto so as to contact a
hydration reaction mass, a heat exchanger or the like.

In the present invention, as the material for the
apparatus for use in the hydration, there.is used 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, or an
alloy which contains 26.0 to 32.0% by weight of a Mo
element and a Ni element as the rest.

A commercially available alloy that 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 is for example, MAT® 21 (Cr: 19% by

weight, Mo: 19% by weight, Ta: 1.8% by weight, and Ni: the
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20 elenment and a N elenent as the rest. A
comercially available alloy that contains 16.0 to

22. 0% by weight of a O elenent, 16.0 to 22. 0% by
weight of a M elenent, 1.0 to 2.5% by weight of a Ta
element and a N element as the rest is for exanple,
MAT(r) 21 (Cr: 19% by 25 wei gh®, M: 19% by wei ght,

Ta: 1.8% by weight, and Ni: the 6 rest). A
commercially available alloy that contains 26.0 to

3Pe 6% byAweoghtrofaalbacheieble andog Mhatl edrbias 26.0 to
the rest is, for exanple, Hastelloy(r) B-2 (M: 28%

by2 wet gby, we 29HtNof thEor eskhend, [ Q841E Wherlehk@t as the
reaction sol ution containing HMTIBAA as a main

coapenest , £obt @kﬁﬁﬁéw bhecBYdral @t ank, . issd e, Lo Ayne,

hydrol ysis tank, and water is added to the reaction
Sehatiion tRet heseby hydrol yze HMIBAA to produce HMIBA
10 About 100 to about 200 parts by weight of water is
uspgtly fed per 100 parts by weight of the aqueous
sulfuric acid solution in the above-descri bed

reaCti@HeﬁplHBEOPeabEiBHeggggngﬁsEBnEgg%Pn NE@@@?@?as a

hydrol yzed wth water an uric acil op

HMTBA é@ﬁp@ﬁéﬁﬂoog}féiﬁédp'ﬂdﬂﬁ% (ﬁﬂ?%%bitﬁkﬂaﬁ% fed to a

I
(NH4HSO4) ™ and ammoni um sul fate After the
aﬂgﬂfé? s?g @QBE[ %Hg Qgegkngﬁygggedh¥gr%%%S&%action

reaction Is carried out usua at a tenperature
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 scolution.

In the hydrolysis tank, HMTBAA is hydrolyzed with
water and sulfuric acid to produce HMTBA and also to by-
produce ammonium bisulfate (NH4;HSO,) and ammonium sulfate
( (NH4) 2S04) . After the addition of water and heating, the
hydrolysis reaction is carried out usually at a temperature
cf from about 90 to about 130°C for about 2 to about 6
hours.

In this regard, any of the above~described alloys may
be used also as a material for an apparatus for the
hydrolysis.

[0012]
The reaction solution coentaining HMTBA, obtained in

the hydrolysis tank, is usually distilled to remove low
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of from about 90 to about 130C for about 2 to about 6
hours. 20 In this regard, any of the above-descri bed
all oys may be used also as a material for an
apparatus for the hydrolysis. [0012] The reaction
sol uti on containing HVMIBA, obtained in 25 the
hydrolysis tank, is usually digtilled to renove |ow 7
boi l i ng point conponents fromthe reaction sol ution.
The distillation is carried out usually at a

tenpeiead weinf doopoadotus BOohothdovéadRdEnubBdeutaon.
pressure of from about 50 to about 150 kPa to renove

by 5 priogucesk i ovabpbhi ng Pt piegopRONEBLS1SYCALAS
di methyl sulfide, dinmethyl disulfide and formc acid.

T oM bl | éf‘ng&h ”éb&@f'pé’@e%s &L EIBYEQfi¥e A

distillate wusually at a rate of out 1 to about 4%@

Byr aved \ghhd é?l?ﬁéﬂea$@uﬁh?Orﬁécébgﬁts?BUtk?Q t@sremove by-
required. 10 The renoval of the |ow boiling point

SléWYbJS’fllﬁj&nﬁoﬁﬁE e&ozﬂﬁ&ﬁéﬁ‘{:éz@ﬁbﬁn %’ d@fﬂ@%ﬁyl

separation as w | described | ater.

Ayt adhes sroie aeiionesilnjon o o
beiling 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 to phase-~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-liquid extractor in which
a stirrer tank and a phase-separation tank are combined as

one set.

(0014]
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conponents have been renoved, to thereby neutralize

the reaction solution and to phase-separate the

reaction solution into an organi c phase contai ni ng

HMIBA, and an aqueous phase contai ning water and an

i norganic salt 20 (containing amoni um bi sul fate and
ammoni um sul fate). The neutraBization and the phase
separation are conducted, wusing a mxer-settler type
liquid-liquid extractor in which a stirrer tank and a
phase-Bepatat4d bal ankfar eeganpi apdsadiunmnbydedbxidb, sodium
[0014] 8 As the alkali, for exanple, sodium

hye 0 etec a Siosth 4t hy s @gencasboonste sodthe takbonat @sed in
or the like is used in the formof an aqueous

sthelt Form dheaml kgqhéoh§ §6dubsyal | yrhat aakpatieief fEHOOBuUally
about 0.5 to about 1.2 nol, preferably 5 from about

a6 4 Or bOUL £ Of Bo0hipoRer 015 M0k ghoatmNp UL 1bhi pubkatenly
in the above-described reaction solution. The

aghelirh | Shohat @, of c& hepahkabi snay1bepgent r ghh edb¥nAonium
hydr ogen-i on concentration (pH) of the reaction

O] b1 BLk e apimi xed whiPethEsaLKBLE: rdQcThBn solution. The
neutralization reaction is carried out usually at a

LLAPLE BN B OF & 0%@bsykai§ ﬁlgyaee%oag%leaeﬁgr abl y
fromabout 30 to about 110C, for about O. ours,
Fﬁﬁﬁfgégﬁyl@@086n9e&t£9t§99quﬁ)h89r§he 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 abcut 2 hours.
[0015]

After the neutralization, the reaction solution is
left to stand still in a phase-separation tank so as to
phase-separate the reaction solution into an organic phase
as an upper layer and an agueous phase as a lower layer
(liquid separation}. The temperature for this separation
1s usually from about 30 teo about 110°C.

[0016]

The organic phase separated from the agueous phase
contains usually about 40 to about 60% by weight of HMTRBA,
about 20 to about 30% by weight of water and about 10 to

about 30% by weight of an inorganic salt.
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[0015] 15 After the neutralization, the reaction
solution is left to stand still in a phase-separation
tank so as to phase-separate the reaction solution
into an organi c phase as an upper |ayer and an
aqueous phase as a |l ower |ayer (liquid separation).
The tenperature for this separ&tion 20 is usually from
about 30 to about 110C. [0016] The organi c phase
separated fromthe agueous phase contains usually
about 7Bisoombhenic6PB@by wei ghhcehtHREBA, toabeubv20 the
about 30% by wei ght of water and about 10 to 25 about
3Dsmbynwegohtt et . anForoeganptesalkhe gontlinsrardani ds done in
phase is concentrated to renove the remaini-ng water

Forcexaapteatibg eanrenknhallilgnaits adgrapiefatlire of from about
concentration tank usually at a tenperature of from

apeUto BBohe 2BEeE UpdS URASre8sREESSH ErOh EHOMLAROYL apout
1 to about 5 20 kPa, so that water in the organic

phaserhy £8dUREH {Ateabout th¥ By gwRiighbhakel €8S reduced to
pref erably about 2% by weight or |ess, nore

psebetabhypabout gAY BY Weisght ook rk@e®1 vBYbdltl $2 by weight
concentrati on, tﬁe sul fate-i on concentrati on and

kb pemBtLC MbBEOBkbYPhnayPLRdue! 185 Y WleibBtdescnied By
later 10 can be decreased. The inorganic salt is
PrRELPELALEALEheTbhNetaE0a0¢ate-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 concentraticon, and the resulting crganic
phase 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

HMTBA to the cligomer of HMTBA can be about 2 to about 4.

Such a concentration is effective to increase the particle
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phase by this concentration, and the resulting organic
phase forns a slurry. [0017] 15 Wen the residence
time of the organic phase in the concentration tank

is set to about 0.5 hour or longer, HMIBA is

converted into an oligomer (which is mainly a diner,
containing small anpbunts of a 1G¢inmer and a tetraner).

By doing so, the solubility of the inorganic salt in
the 20 organic phase is |owered, so that the
cohzcendfatheninbrijhrici patl gaprecsplitaiced he ehgadirganic
phase can be |lowered. Preferably, the tenperature,

peiessef esantdhaeshdeptedtimguiar eepalraetied eFrtikatnicheis
wei ght ratio of the nononer of HMIBA to the oligoner

of mpMIPAd canir PRgaRodb 124t 01 ahQUt sdpa2atIeehad will be
concentration is effective to increase the particle 10

sdigecpipéhel hparganiaygal thpr eehBibat 8¢ iRct RECRLYANIC salt
phase, so that a solld-fqu|d separation efficiency is

| pPreyed; dustpg.a solid-1iquid separation as will be
described later. Thus, the renoval of the inorganic

sphp1gp is facilitated. [0018] Then, the resultant
slurry of the organic phase is cooled to usually

about 6.0 @HQUEe%ﬁgEEPHSEQQréth§tth%xggﬁggﬁ% Mhalsfe i s

like. After that, urry 1 s separate
cooled to usually about 60 to about 120°C, using a heat

exchanger or the like. After that, the slurry is separated
into a liguid component containing the organic phase and a

solid component (or a residue) containing the precipitated

inorganic sait.

Generally, 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 mailn component. If needed, water is added to the
liquid component to provide a product of HMTBA which
contains usually about 88 to about 90% by weight of HMTEA,
about 10 to about 12.5% by weight of a moisture content and
very small amounts of other components.

[0019]
The separated solid component contains usually about

20 to about 60% by weight of HMTBA, and thus is usually
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10 into a liquid conponent containing the organic
phase and a solid conponent (or a residue) containing
the precipitated inorganic salt. CGenerally, the
solid-liquid separation is carried out, wusing a
solid-liquid separator such as a decanter type 15
centrifugal separator. The separated |iquid conponent
conpri ses HMIBA (containing the oligoner produced
during the concentration) as a main conmponent. I|f

needededwaier wstadded Hoskbevel tfei dreegponentsall®, so as to
provide a product of HMIBA which 20 contains usually

nyée8§ep@rab@UEhQO%@DydM@bmbbn@htHNEBA andBeuiecl® phase
out 12.5% by wei ght of a nolisture content and very

Saahta@ﬂpﬁgtﬁheflﬁbbgénaenegm@nbﬁd E@OLhyanike phase. This
separated solid conponent contains usually about 25

ZQrganﬁéogha@Q@qummﬁbah&n@a ENEBAG raRe b&@%ﬂf% phase
usually 1 adm xed with water to di ssol ve the

| 9L 98ALE B3 theS9LBTelAe s@'ﬂ@%%ds BRALRLE ithe 1%94 id phase-
conponent INto an aqueous phase containing the

ﬁ@ﬁgggtgoﬁal Ognge@gvggganlc phase. This organic

ase Is mxed 1nto the forner organic phase 5
obtained by the above-described neutralization and
phase- separation, for recovery. Exanples

Examples
[0020]

A hydration reaction mass from Z2-hydroxy-4-
methylthiocbutanenitrile to 2-hydroxy-4-methylthiobutanamide
was subjected to a corrosion test for the following
metallic material: the hydration reaction mass (HMTBAA: 463%
by weight, H;S0.: 18% by weight, HMTBA: 15% by weight,
NH4HSC4: 12% by weight, and water: 9% by weight} 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 test bottle with a condenser; the gas
phase zone was purged with a nitrogen gas; and the test
bottle was heated to 60°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 determine a corrosion rate. The
results are shown in Table 1.

[0021]
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[0020] 10 A hydration reaction mass from 2- hydroxy-4
nmet hyl t hi obut anenitrile to
2- hydr oxy- 4- net hyl t hi obut anam de was subjected to a
corrosion test for the followwng netallic material:
the hydration reaction mass (HVIBAA: 46% by wei ght,
H2SO4: 18% by wei ght, HMIBA: 15% by wei ght, 15
NHAHSO4: 12% by wei ght, and water: 9% by wei ght) and a
test piece of the following netallic material (a flat
plede: Fiedd Min length X 20 mMmmin width X 2 nmin
thi ckness) were put in a glass-nade test bottle wth
G SONASNSEL (11 Nen RSy 1 phase EO NS5 VB9 WUTGed, Wik h 8559 by
nitrogen gas; and the test 20 bottle was heated to 60C
apdh yyas, B Ntal ged,atywihgneangndt Ripecpburestor 20
hours ‘Af ter that, the test piece was renoved, rinsed
e d ht, of ie .
oA € ke BNyl 061 (g, WRUAN 251731 (£35nE] OB i
r@§@I§§S@ye shown in Table 1. 25 [0021] 12 (Test
Piece) Test piece 1. N%T(r) 21 (Cr: 18.4% by wei ght,
P DY3 . Wl 9BY, ( % ??@b% Wek %%t,aHHdNT thBe rest)

rest est plece 2: Hastel oy(r) B> % %y

(g%? and Ni: 5 the rest) Test pi ece 3: Ti-Pd (Pd:
0.1 ky wei ght, and Ti: the rest)

[Table 1]
No. Test piece Corrosion rate Corroded state
{mm/year)
1 Test piece 1 0.004 Not corroded and not damaged
2 Test piece 2 0.009 Net corroded and not damaged
3 Test piece 3 0.11 Active corrcded surface, and
Ti-Pd ) entirely corroded
[0023]

It was confirmed that Test piece 1 or Test piece 2
did not corrode due to the hydration reaction mass. An
apparatus with a complicated structure can be readily
constructed, using any of these alloys, and Z2-hydroxy-4-
methylthiobutanamide, and 2-hydroxy-4-methylthiobutanoic
acid can be reliably produced without any corrosion or

damage of the apparatus.
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[0022] [Table 1] No. Test piece Corrosion rate
Corroded state (mmyear) 1 Test piece 1 0.004 Not
corroded and not damaged 2 Test piece 2 0.009 Not
corroded and not damaged 3 Test piece 3 0.11 Active
corroded surface, and Ti-Pd entirely corroded 10
[0023] It was confirned that Tkst piece 1 or Test
piece 2 did not corrode due to the hydration reaction
mass. An apparatus with a conplicated structure can
beHARals| gLACMREBt £BGt ed, using any of these all oys,
and 2- hydroxy-4 15 net hyl t hi obut anam de, and

21 hydr axyrécaekhybihpebut:aneigc 2 -agiadoxan 4be reliably
produced wit hout any corrosion or damage of the

apRenl UBiobdtaMENT ks @bﬁﬁwﬁ@lhé 1. A process for
produci ng 2- hydr oxy-4- nethylthi obut anam de,

ConprlﬁyﬂgaBYHﬁaQLHgdroxy 4-methylthiobutanenitrile in the

2- hydr oxy-4-nmet hyl t hi obutanenitrile in the 5 presence

Qﬁrégéﬁéé'éfagh@fﬁklé b%EEE%%t%r%éﬂbéﬂéyﬁﬁg)§ﬂ3fféﬁ34o to

an apparatus conposed of, as a material, an all oy

\é\?gﬁ@en‘lt%%ﬁ aérpsaﬂr?apait.&s 280&5&9&"‘8%9“5502 ﬁag'érlal, an alloy

which contains 16.0 to 22.0% by weight of a Cr element,

16.0 tc 22.0% by weight of a Mo element, 1.0 to 2.5%
weight of a Ta element and a Ni element as the rest,
alloy which contains 26.0 to 32.0% by weight of a Mo

element and a Ni element as the rest.

2. A process according to Claim 1, which further
comprises adding water to the resulting 2-hydroxy-4-

methylthiobutanamide and hydrolyzing the same at a

by

or an

temperature of from 90 to 130°C to produce 2-~hydroxy-4-

methylthiobutanoic acid.

3. The process of Claim 1, 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%

weight of a Ta element and a Ni element as the rest.

4. The process of Claim 1, wherein the alloy is an

by

alloy

which contains 26.0 to 32.0% by weight of a Mo element, and



16.0 to 22. 0% by weight of a Mo elenent, 1.0 to 2.5%
by weight of a Ta elenent and a N el enent as the
rest, or an 10 all oy which contains 26.0 to 32. 0% by
weight of a Mo elenent and a N el enent as the rest.
2. A process according to Caim1, which further
conprises adding water to the Té€sulting 2-hydroxy-4-
15 net hyl t hi obut anam de and hydrol yzing the sane at a
tenperature of from90 to 130C to produce 2-hydroxy- 4-
net Wyl thepbdtanei ¢hacirdst3. The process of Caiml,
wherein the alloy is an alloy 20 which contains 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

ebementrsandrashi 5 Qh%?eﬁ% ésm%Q%rﬁ%§t0f4aﬁT@% f%%%%sfor use
of aiml1, wherein th loy is an al whi ch

CORt 8hBSp28.Rsk0 £32- %Qﬁc%@g@th%r%xwlzﬁl enent, and
14 a N elenent as the rest.” 5. Lbe of an alloy as a

t 4 s for
UELSE) BLooSoRSPARSER' 45 E0Rcutang B bR RIERES

hﬁgfﬂbieglgbsugb%ﬁxt%llgEEEYthl%Q%%@%@yigfléﬁffﬁgfgi?c1d at

presence o uric acid erature of
tg gg%@erature of from 40 to 70°C.



