SPECI FI CATI ON PROCESS FOR PRODUCI NG METHI ONI NE  BACKGROUND OF THE

| NVENTI ON 5 Technical Field The present invention relates to a process for
stably produci ng nethionine over a |long period of tinme in case of
hydr ol yzi ng 5-(-net hyl nercapt oet hyl) hydantoin in the presence of

pot assi um carbonate, the process enabling 10 excellent corrosion

resi stance of an equi pnment. Description of the related art A process for
hydrol yzi ng 5-(- nethyl mercapt oet hyl ) hydantoin (hereinafter referred to as
M 15 hydantoin) to obtain nethi opwisigsuald y carried out in such a
manner as shown in the follow ng schene in the presence of an alkali. HO

N H3C S H3C H200 K ~s Nbk#@EE3 For CRRoBUERRE: MEBHIOSEREHEN O 0 20 This

hydrol ysis reaction is usually carried out under the condition of a
pressure of about 0.5 to 1.5 MPaG and a tenperature of about 150 to 200C.
When pot assi um car bonat e

BACKGROUND OF THE INVENTION
S Technical Field
The present invention relates to a process for stably
producing methicnine over a long period of time in case of
hydrolyzing 5- {f-methylmercaptoethyl) hydantecin in the
presence of potassium carbonate, the process enabling

10 excellent corrosion resistance of an egquipment.

Description of the related art
A process for hydrolyzing 5-(8-
methylmercaptoethyl) hydantoin (hereinafter referred to as M-
15 hydantoin) to obtain methionine is usually carried out in

such a manner as shown in the following scheme in the

presence of an alkali.
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20
This hydrolysis reaction is usually carried out under
the condition of a pressure of about 0.5 to 1.5 MPaG and a

temperature of about 150 to 200°C. When potasgsium carbonate



-1 is used as the alkali, a netallic material is extrenely Ilikely to be
corroded under the hydrolysis condition regardless of a liquid phase or a
vapor phase. A SUS 304L stainless steel is corroded and a hi gh-grade
austenitic 5 chrom umni ckel stainless steel, which is said to be nore
excellent in corrosion resistance, is also insufficient in corrosion

resi stance to such an environnent. Under such an environment, zirconium
which forns a stable zirconiumoxide filmon the surface, shows excell ent

10 corrosign J&sd Sta1Cehebub1kasiFuch andtiohl & wbddlerilall S isexprosémeland
is inferior in workability. Under these circunstances, it is known that a

stai nl essjipbteel gont ahdli NgozioBel0 Ithd¥¥% bycKei giMydfola Grs el ésrAi t14n5
to 11. 0% by weight of a N elenent, 2.5 to 5.0% by weight of 15 a M

el ement apdgQr@Petg ©£3590 hyquehghhatle oM &l aR¥r ashasden aalsunpepent s

in metal has excellent corrosion resistance for an equi pnent material in

such an egviipnaest sf{dapangse Lbexggigedsfat eat ubhligakhen &kokahitde.
11- 217370) 20 SUMVARY OF THE | NVENTI ON Whil e hydrolTysis at higher

tenper af Ugfrbii hEAHE ERE1 St A dsd NELeRIE aRYEROlNST Saiat &0 Nighefore
corrosion resistance 1S required to a netallic material used in an
eQUiannteHQinent in corrosion resistance, is also insufficient in
corrosion resistance to such an environment.
Under such an environment, =zirconium, which forms a
gtable zirconium oxide film on the surface, shows excellent
10 corrosion resistance, but has such a problem that it is
expensive and is inferior in workability.
Under these circumstances, it is known that a stainless
steel containing 21.0 to 30.0% by weight of a Cr element, 4.5
to 11.0% by weight of a Ni element, 2.5 to 5.0% by weight of
15 a Mc element and 0.05 to 0.35% by weight of a N element as
chemical components in metal has excellent corrosion
resistance for an equipment material in such an environment
(Japanese Unexamined Patent Publication (Kokai) No. 11-
217370) .
20
SUMMARY OF THE INVENTION
While hydrolysis at higher temperature is required so
as to increase a hydrolysis rate, higher corrosion resistance

is required to a metallic material used in an equipment under

25 the condition at higher temperature and also an eguipment



25 the condition at higher tenperature and also an equipnent 2 nmaterial
havi ng excel |l ent corrosion resistance even under the condition at higher
tenperature is required. An object of the present invention is to provide a
process for stably producing nethionine over a long period of 5 tine in
case of hydrolyzing 5-(0 nethyl mercaptoethyl)hydantoin in the presence of
potassi um carbonate, the process enabling an equi pnent to resist

corrosion quite well. The present invention provides a process for

produci ngmat@riel hharing, eatiecdl esMUoraess it Nk s Bst Ace gevearenhdant eheal
for a step of hydrolyzing 5-(f-nethyl nercaptoethyl)hydantoin in the

presence ebnpotasai HE haghepatemperpradecesnehudmede, a stainl ess steel
containing 21.0 to 30.0% by weight of a & elenent, 2.5 to 11.0% by wei ght

of a N el ementaantdjdrd 005 Bhe@%iwes@ightimdlent iMn eienmend , parovaldeo af
the total content of the C elenent and the Mo elenent to the content of
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present invention, even hydantoin is hydrol yzed at hi t enperature

in the 52@ipeesence pf potassigup carbongire, net hhoakReyeangbe stabky (g-
produced over a long period of time, the process enablés an equipnent to
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| carbonate, the process enabling an equipment to resgist
corrosion quite well.

The present invention provides a process for producing

10 methionine, which comprises using, as an equipment material

for a step of hydrolyzing 5-{(f-methylmercaptcethyl)hydantoin

in the presence of potassium carbonate to produce methionine,

a stainless steel containing 21.0 tc 30.0% by weight of a Cr

element, 2.5 to 11.0% by weight of a Ni element and 1.0 to

15 5.0% by weight of a Mo element, a ratio of the total content

of the Cr element and the Mo element to the content of the Ni
element being from 4.7 to 14.0.

According to the process of the present invention, even

if M-hydantoin is hydrolyzed at high temperature in the

20 presence of potassium carbonate, methionine can be stably

produced over a long period of time, the process énables an

equipment to resist corrosion quite well, and thus its

industrial utility wvalue is great.

25 DETAILED DESCRIPTION OF THE INVENTION



25 DETAI LED DESCRI PTION OF THE I NVENTION - 3 The reaction for producing
nmethionine in the present invention is a reaction in which Mhydantoin is
hydrol yzed in the presence of potassium carbonate to produce nethionine,
and nethionine is usually obtained in the formof a potassiumb5 salt by
hydrol ysis. The hydrolysis is usually carried out under the condition of a
pressure of about 0.5 to 1.5 MPaG and a tenperature of about 150 to 200C
for about 10 to 120 mnminutes. Amonia and a carbon di oxi de gas generated

during hydrol yshs aerdteiGRversd ¥bRiEi iy emetablon ikl | iZedHen phesedrd
step of obtaining Mhydantoin. Then, the solution obtained by the

hydr ol ysi sni-ént YeHak by anedlalctliiored ivividl ch onbeThil O des Japdi Ol peeai pht at e
met hi oni ne. Usually, precipitation through neutralization is carried out

whi l e preggar izldieidd hog Gasthods diRXicde pdastanded S grliRiudeechBt habRéne,
methionine is filtered, separated, optionally washed wth water and then

dried to ghhapdrhABHEHANEBE 13%53 1) ABHElindd &Y 6ESHh bAVENpLEAgsiAmCase
of producing nethionine by such a reaction, a stainless steel containing
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el ement an %o Dy wei ght of element, a ratio of the tota
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el enent being from
and a temperature of about 150 to 200°C for about 10 to 120

minutes. Ammonia and a carbon dioxide gas generated during
hydrolysis are recovered and are preferably utilized in the
10 step of obtaining M—hydantoin.

Then, the solution obtained by the hydrolysis is
usually neutralized with a carbon dioxide gas to precipitate
methionine. Usually, precipitation through neutralization is
carried out while pressurizing with a carbon dioxide gas and

15 the precipitated methionine is filtered, separated,
optionally washed with water and then dried to obtain
methionine as a product.

In the present invention, in case of ©producing
methionine by such a reaction, a stainless steel containing

20 21,0 to 30.0% by weight of a Cr element, 2.5 to 11.0% by
weight of a Ni element and 1.0 tc 5.0% by weight of a Mo
element, a ratio of the total content of the Cr element and
the Mo element to the content of the Ni element being from
4.7 to 14.0, preferably a stainless steel containing 21.0 to

25 30.0% by weight of a Cr element, 4.5 to 11.0% by weight of a



4.7 to 14.0, preferably a stainless steel containing 21.0 to 25 30. 0% by
weight of a C elenent, 4.5 to 11.0% by weight of a 4 N elenent and 2.5
to 5.0% by weight of a Mo elenent, a ratio of the total content of the Cr
el ement and the Mo elenent to the content of the Ni element being from4.7
to 8.2, is used as an equipnent material. 5 The use of the stainless steel
as the equipnent material includes that the equi pnent is conposed of the
stainless steel or the equipnent is lined, and also a valve, a piping and
the |ike HitatbrdntoahHe2eguitpnsniosans waarfitgwi®d M dhetdwet preseatio

i nvention, the equipnment material is preferably used at |east in an

equi pnent oBsetel mothe aAMRenthysit otlysi Srskepmehh el st Messleheet , tohen
the content of the O elenent is too small, excellent corrosion resistance

to the 1bhbydeakysis dfeatid o calepénbebaBhgt &rped4 .On ddes of heis hasdd
when the content of the Cr elenment is too large, the resulting stainless

steel shoys sgvefgiPheht! AAESEiallt is known that the presence of the N
el enent deteriorates <corrosion resistance of the stainless steel in the

hydrol ysi s 20 repetiQBeSysiemepdhen che ey endrfl t hes Nicigd enBghipgent t hin
t he above range, corrosion resistance does not substantially deteriorate
and the NnaebefEDt £XEitgelhecrif edthof dfBTMWEAY is composed of the
stainless steel or the equipment is lined, and also a valve,
a piping and the 1like attached to the equipment are
configured.

10 In the present invention, the equipment material is
preferably used at least in an equipment used in the above
hydrolysis step.

In the stainless steel, when the content of the Cr
element is too sgmall, excellent corrosion resistance to the

15 hydrolysis reaction cannot be maintained. ©On the other hand,
when the content of the Cr element is too 1large, the
resulting stainless steel shows severe brittleness. It is
known that the presence of the Ni element deteriorates
corrosion resistance of the stainless steel in the hydrolysis

20 reaction system. When the content of the Ni element is within
the above range, corrosion resistance does not substantially
deteriorate and the Ni element exerts the effect of improving
mechanical properties and workability, to the contrary. When
the content of the Mo element is within the above range, it

25 exerts excellent corrosion resistance to the hydrolysis. When



mechani cal properties and workability, to the contrary. Wien the content
of the Mo elenent is within the above range, it 25 exerts excellent
corrosion resistance to the hydrolysis. Wien 5 the content of the M
elenent is too large, workability deteriorates and thus sigma brittleness
may be accelerated. In the stainless steel used in the present invention,
the contents of the O elenent, the N elenent and the Mo 5 elenent are
wi thin the above range and also a ratio of the total content of the Cr

el ement apdet heoMbegt ergmt che tie &Dahent ofst hed\N lakgeent woskébolidy7 to
14.0. When the ratio is too small, corrosion resistance is not inproved.

On the othetebapdarubeaniihenhat E9ghd beetkaedess ihQPrl bel Sickell epaglear.r ed
because the content of the O elenent becomes too [arge and thus

brittleness beC@HB%réGV@é&lnﬂégs stakBhessey eeh wed preddier piasention,
I nvention, for exanple, includes a portion anong SUS329J4L and UNS S32906.

Al of 8%39%@2&&@8%%0%@@1%&% usege aRgd tdmskent Sanat itlyime the
above conposition are sel ected and used. SUS304L SUS329J4L UNS 532906 C 5
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total content of the Cr element and the Mo element to the
content of the Ni element is from 4.7 to 14.0,.
When the ratio is too small, corrosion resistance is
not improved. On the other hand, when the ratio is too large,
10 it is not preferred because the content of the Cr element
becomes too large and thus brittleness becomes severe.
The stainless steel used in the present invention, for
example, includes a portion ameng SUS329J4L and UNS S329C6.
All of SUS329J4L and UNS S32906 cannot be used and those

15 satisfying the above composition are selected and used.

SUS304L SUS329J4L UNS 832906
c < 0.030 < 0,030 £ 0.030
Si $1.00 $1.00 £0.50
Mn $2.00 $1.50 0.80 - 1.50
P < 0.045 < 0.040 £ 0.030
S <€0.030 £ 0.030 £ 0.030
Ni 9.00 - 13.00 5.50 - 7.50 5.8 - 7.5
Ccr 18.00 - 20.00 24.00 - 26.00 28.0 - 30.0
Mo N 2.50 - 3.50 1.50 - 2.60
Cu - - <0.80
N - 0.08 - 0.30 0.30 - 0.40
Cthers - - -

The stainlegss steel wused in the present invention
preferably contains 0.05 to 0.40% by weight of the N element.

When the content of the N element is within the above range,



Ni 9.00 - 13.00 5.50 - 7.50 5.8 - 7.5 Cr 18.00 - 20.00 24.00 - 26.00 28.0

- 30,0 M- 2.50 - 3.50 1.50 - 2.60 Cu- - 50.80 N- 0.08 - 0.30 0.30 -
0.40 Ohers - - - The stainless steel used in the present invention
preferably contains 0.05 to 0.40% by wei ght of the N elenent. Wen the
content of the N elenent is within the above range, - 6 the effect of

I nmproving corrosion resistance is exerted wwth the increase of the content
of the N elenent. Wien the content of the N elenent is too large, nitrides

are prectpkt atrgdden N atppyvong EBYscboBENRRSS stancdetiad | Oket€ed SwibR
stainless steel used in the present invention may contain a Welenent

and/or a CHeel gi@dasd N drhi heaseontdier @It eAt af themdrgl enenhdrss dagal |y
about 2.50% by weight or |less, and preferably fromabout 0.10 to 2.50% by

wei ght. ThgntE€RR! erk OftHehe U gl emBRt | $sUSYRld y 1aheyd, 0., 8D% Dyenei gbe or
10 l'ess, and preferably from about 0.20 to 0.80% by melght The W el enent

Is a COWPBPSEEpQ{:SEEBt iWhahah §ogf Eﬁat kKBt Qougm@%\éemw afé%leqqorx%%lestance
whil e suppressing enbrittlenment “of the stainléss steel to

preci pigation ofpg ST RIS e L heedotl%rtﬂéngrets@%t%ﬁ}&mnIﬁa9

conponent elenment 15 which is effective to I nprové general corrosion
reS'Stancgoﬂ£a1n a W element and/or a Cu element. In thig case, the

content of the W element is usually about 2.50% by weight or
legs, and preferably from about 0.10 to 2.50% by weight. The
content of the Cu element is usually about 0.80% by weight or
10 less, and preferably from about 0.20 to 0.80% by weight. The
W element is a component element which is effective to
improve corrosion resistance while suppressing embrittlement
of the stainless steel due to precipitation of a sigma phase.
On the other hand, the Cu element is a component element
15 which is effective to improve general corrosion resistance of

the stainless steel.

EXAMPLES
The process of the present invention will now be
20 described in more detail by way of the following Examples,
which are for illustrative purpose only and by no means limit
the process of the present invention.
In the Examples, each content of chemical components of
a stainless steel is measured by a fluorescent X-ray

25 spectrometer.



t he stainless steel. EXAMPLES The process of the present invention wll
now be 20 described in nore detail by way of the foll ow ng Exanples, which
are for illustrative purpose only and by no neans limt the process of the
present invention. In the Exanples, each content of chem cal conponents of
a stainless steel is neasured by a fluorescent X-ray 25 spectroneter. 7
Exanple 1 In a piping (pressure: 0.5 to 1.5 MPaG tenperature: 170 to
190C) in which an aqueous hydrol ysis feed solution prepared by m xing

5- (a- met hgtamyieapt oet hyl ) hydantoin with 5 potassi um carbonate
(concentration of hydantoin: about 9% by weight, concentration of

pot assi um car banat §: ARGy 108-b¥suvek gt )s | soCir.cul mbed, SRegeRIEIsoWN
in Table 1 were placéed and a corrosion test was carried out by allow ng
the speci7gEngot q ogfeand {Qr wi k0 muaa\%éhgoq{y@idlﬁi@akaeae g1uthbn
chem cal conponents is conposed of Fe. Wth respect to the results of the
corrosi ohAfgired RPN MBSIAY I &f-e A HRAUEINRTd db iU tHISIS, R Har Jw WaS

obtained”™ by calculating fromthe neasured corrosion degree (decrease in

el _?_QLFgfpfacas.arée_iﬁnveé‘aPﬁéné@.ét (EbfBeReratibh ¥elyddeoil?: I 8B6LES 9ar &yphown
weight, concentration of potassium carbonate: about 10% by
weight) is circulated, specimens shown in Table 1 were placed
and a corrosion test was carried out by allowing the
specimens to stand for 8,760 hours. Almest all of balance of
10 chemical components is composed of Fe.

With respect to the results of the corrosion test, a
corrosion rate (reduction in thickness per year) was obtained
by calculating from the measured corrosion degree (decrease

in weight of a specimen per unit time per unit area). The

15 results are shown in Table 1.

Table 1
Chemical components Corrosion
Alloy (% by weight) (Cr+Mo) /Ni rate
Cr Ni Mo N W (mm/year)
Examples Allcy A | 25.05 | 5.62 3.21 | 0.20 0.0 5.03 0.02
Allcy B | 28.53 | 6.38 2.53 0.35 - 4,87 0.02
Comparative | Alloy C | 25.34 | 6.87 | 3.45 | 0.17 - 4.19 0.27
Examples Alloy D | 24.73 | 6.67 3.32 0.16 0.0 4.21 0.32

While an alloy C and an alloy D, which showed excellent
corrosion resistance at 170°C, do not show sufficient

20 corrosion registance under the condition of a temperature of
higher than 170°C, an alloy A and an alloy B according to the

present invention show excellent corrosion resistance even



Tabl e 1 Chem cal conponents Corrosion Alloy (% by weight) (Cr+Md) /N rate
C N M NW(nmmyear) Exanples Alloy A 25.05 5.62 3.21 0.20 0.0 5.03 0.09
Alloy B 28.53 6.38 2.53 0.35 - 4.87 0.02 Conparative Alloy C 25.34 6.87
3.45 0.17 - 4.19 0.27 Exanples Alloy D 24.73 6.67 3.32 0.16 0.0 4.21 0.32
Wiile an alloy C and an alloy D, which showed excellent corrosion

resi stance at 170C, do not show sufficient 20 corrosion resistance under
the condition of a tenperature of higher than 170C, an alloy A and an all oy
B accor dijghd© diies desedon hvention show excel | ent corrosion resistance
even 8 wunder this condition. The present application has been filed
claimng the Paris Convention priority based on Japanese Patent 5
Application No. 2006-120176 (filed on April 25, 2006, entitled "Process for
Produci ng Met hiapl ngyk cang Jaggmgggtlsgtem&sA@ﬁkﬂﬁaEuQedhbclaﬂﬁﬁn§33ﬂﬁg
(filed on Dece er 1, 2006, entitled "Process for Producing Methionine").

The cont &9?&5 ki Calihsiape IMERiQOr abed NBigiedy  Ioatent
ref erence ereto In thelir entirety CLAI M5

5 Application No. 2006-120176 (filed on April 25, 2006,

entitled "Process for Producing Methionine") and Japanese

Patent Application No. 2006-333069 (filed on December 11,

2006, entitled "Process for Producing Methionine")} . The

contents of those applications are incorporated herein by

10 reference thereto in their entirety.



1. A process for producing nethionine, which conprises using, as an

equi pnent nmaterial for a step of hydrolyzing 5 5

(/ 3-met hyl mer capt oet hyl ) hydantoin in the presence of potassium carbonate
to produce nethionine, a stainless steel containing 21.0 to 30.0% by
weight of a C elenent, 2.5 to 11.0% by weight - of a N elenent and 1.0 to
5.0% by weight of a Mo elenent, a ratio of the total content of the O

el enent and 10 the Mo elenent to the content of the Ni el enent being from
4.7 to 14.0. 2. The process for produygigtggret hi oni ne according to claim 1,
whi ch conprises using, as the equipnment material, a 15 stainless steel
containing 21.0 to 30.0% by weight of a C elenent, 4.5 to 11. 0% by wei ght
of a N element and 2.5 to 5.0% by weight of a M elenent, a ratio of the

total content »of pt-heeGl ekgpentratdeing Mieteh£iRite | O WHiR I ORiRHritfed he
Ni  elenent being from4.7 to 8. 2. - 10
uging, as an equipment material for a step of hydrolyzing 5-
5 (B-methylmercaptoethyl)hydantoin in the presence of potassium
carbonate to produce methionine, a stainless steel containing
21.0 to 30.0% by weight of a Cr element, 2.5 to 11.0% by
weight of a Ni element and 1.0 to 5.0% by weight of a Mo
element, a ratio of the total content of the Cr element and

10 the Mo element to the content of the Ni element being from

4.7 toc 14.0.

2. The process for producing methionine according to c¢laim
1, which comprises using, as the equipment material, a
15 gtainless steel containing 21.0 to 30.0% by weight of a Cr
element, 4.5 to 11.0% by weight of a Ni element and 2.5 to
5.0% by weight of a Mo element, a ratio of the total content
of the Cr element and the Mo element to the content of the Ni

element being from 4.7 to 8.2.
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