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DESCRIPTION 

METHOD FOR PRODUCING METHIONINE 

TECHNICAL FIELD 

	

5 	[0001] 

This application claims priority to and the benefit of 

Japanese Patent Application No. 2017-087752 filed April 27, 

2017, the entire contents of which are incorporated herein 

by reference. 

	

10 	The present invention relates to a method for 

producing methionine. 

BACKGROUND ART 

[0002] 

	

15 	Methionine is an essential amino acid that cannot be 

synthesized in an animal body, and is widely used as a feed 

additive for animals, and also is industrially produced by 

a chemical plant. 

[0003] 

	

20 	There is disclosed a production method of methionine 

in which carbon dioxide gas is introduced into a reaction 

solution 	resulting 	from 	hydrolysis 	of 

(methylthio)ethyl] imidazoline-2,4-dione to precipitate out 

methionine, and it is separated by a solid-liquid 

	

25 	separation (for example, see Patent document 1). Also, in 



2 

order to reduce a loss in the production process, various 

studies have been done. 

CITATION LIST 

	

5 	PATENT DOCUMENT 

[0004] 

Patent Document 1: JP 2010-111641 A 

SUMMARY OF THE INVENTION 

	

10 	(PROBLEMS TO BE SOLVED BY INVENTION) 

[0005] 

A study was made to reduce a methionine yield loss in 

its production step, focusing on the loss accompanying 

handling of methionine wet cake and powdered cake in a step 

	

15 	or steps following a crystallization step to precipitate 

methionine by introducing carbon dioxide into a reaction 

solution containing an alkali salt of methionine resulting 

from hydrolysis of 5-[2-(methylthio)ethyl] imidazolidine-

2,4-dione in the presence of an alkali compound. The loss 

	

20 	is caused, for example, by a fine powder of methionine 

generated in the drying step, and as the fine powder does 

not satisfy a predetermined size, it is not preferable to 

recover the fine powder and add it to the product as it is. 

An object of the present invention is to provide a 

	

25 	method for producing methionine that enables recovery of 
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the loss (namely, waste methionine) as the product in the 

production method for preparing methionine. 

(MEANS TO SOLVE PROBLEMS) 

	

5 	[0006] 

The present inventors have intensively studied, and as 

a result, have found a method for recovering waste 

methionine, which is a fine powder methionine resulting in 

the step(s) following the crystallization step for 

10 precipitating methionine and had led to a loss of 

methionine by discharging as a waste methionine without 

being recovered from the production step, and found that 

methionine can be produced by adding the recovered 

methionine to the reaction solution (that is, reaction 

	

15 	solution after hydrolysis), thereby enabling reduction of 

the loss. 

[0007] 

The present invention includes the following 

embodiments. 

	

20 	The method for producing methionine as used herein 

(hereinafter, referred to as "Method for producing 

methionine of the present invention") is a method for 

producing methionine comprising a crystallization step in 

which carbon dioxide is introduced into a reaction solution 

	

25 	containing an alkali salt of methionine which is obtained 
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by hydrolyzing 5-[2-(methylthio)ethyl]imidazoline-2,4-dione 

in the presence of an alkali compound to precipitate 

methionine, wherein the method comprises a step of adding 

waste methionine to the reaction solution (the first 

	

5 	aspect). 

The second aspect of the present invention provides a 

method for producing methionine according to the first 

aspect wherein the waste methionine is methionine contained 

in mother liquor that is separated by a solid-liquid 

	

10 	separation for separating the precipitated methionine in 

the crystallization step. 

The third aspect of the present invention provides a 

method for producing methionine according to the first or 

the second aspect, wherein the step of adding the waste 

	

15 	methionine to the reaction solution is a step of dissolving 

the waste methionine in the reaction solution. 

The fourth aspect of the present invention provides a 

method for producing methionine according to the first 

aspect or the second aspect, wherein the step of adding the 

	

20 	waste methionine to the reaction solution is a step of 

dissolving the waste methionine in water, and adding the 

resulting solution to the reaction solution. 

The fifth aspect of the present invention provides a 

method for producing methionine according to any one of the 

25 first aspect to the fourth aspect, which comprises 
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separating the precipitated methionine in the 

crystallization step by a solid-liquid, separation, a 

washing step in which the methionine obtained by the solid-

liquid separation is washed, and further comprises adding 

	

5 	the washing liquid separated in the washing step to the 

reaction solution. 

The six aspect of the present invention provides a 

method for producing methionine according to any one of the 

first aspect to the fifth aspect, which comprises, after a) 

	

10 	the crystallization step, b) a step of subjecting the 

reaction solution containing precipitated methionine 

resulting in the crystallization step to a solid-liquid 

separation to obtain methionine and mother liquor, c) a 

step of recovering the methionine by filtration contained 

	

15 	in mother liquor obtained by the solid-liquid separation 

step, d) a step of drying the methionine obtained by the 

solid-liquid separation to obtain the dried methionine, e) 

a step of sieving the dried methionine to obtain sieved 

methionine, f) a step of packaging the sieved methionine 

	

20 	powders to obtain a packaged methionine product, and g) a 

step of transporting methionine between each of the steps 

c) to f), 

wherein the waste methionine supplied to the 

hydrolysis reaction step further includes at least one 

	

25 	recovered methionine selected from the group consisting of 
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methionine discharged out of the system due to exhaust in 

the drying process, the fine powdered methionine passed 

through a sieve mesh in a sieving step, methionine that is 

soared when filling containers with methionine in the 

	

5 	product packaging step, and methionine discharged in each 

of the transporting steps. 

[0008] 

According to the present invention, the methionine 

that was lost so far in the production process can be 

	

10 	recovered as a methionine that can meet product standards, 

thereby improving a yield in the production of methionine. 

[Brief Description of Drawings] 

[0009] 

	

15 	[Figure 1] 	Figure 1 indicates an example of the 

flowchart of recovery of waste methionine in the production 

method according to one embodiment of the production method 

as used herein. 

	

20 	MODE FOR CARRYING OUT THE INVENTION 

[0010] 

A production method of methionine as used herein is 

explained. Figure 1 illustrates the flowchart of recovery 

of waste methionine in the production method according to 

	

25 	one embodiment as used herein. 	Here the embodiment 
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described below exemplifies a method for producing 

methionine. 

[0011] 

In 	the 	descriptions 	used 	herein, 	5-[2- 

	

5 	(methylthio)ethyl]imidazolidine-2,4-dione .as a starting 

material is hydrolyzed in the presence of an alkali 

compound to obtain a reaction solution containing 

methionine as an alkali salt (hereinafter, referred to as 

"the present reaction solution") [(1) Reaction step 

	

10 	(sometimes referred to as "hydrolysis reaction step")]. 

The 5-[2-(methylthio)ethyl]imidazolidine-2,4-dione as 

a starting material can be prepared by, for example, 

reacting 2-hydroxy-4-methylthiobutanenitrile with ammonia 

and carbon dioxide, or ammonia carbonate. 

	

15 	[0012] 

Examples of alkali compound include potassium 

hydroxide, sodium hydroxide, potassium carbonate, and 

potassium hydrocarbonate, and as needed, two or more kinds 

thereof can be used. The amount of the alkali compound is 

	

20 	usually 2 to 10 mols , preferably 3 to 6 mols as potassium 

or sodium per mole of 5-[2-(methylthio)ethyl]imidazolidine-

2,4-dione. The amount of water is usually 2 to 20 parts by 

weight 	part 	by 	weight 	of 	5-[2- 

(methylthio)ethyl]imidazolidine-2,4-dione. 

	

25 	[0013] 
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The hydrolysis reaction in the reaction step is 

carried out in a continuous or batch reactor in a stirring 

style or a non-stirring style. 

[0014] 

	

5 	The hydrolysis reaction is preferably conducted by 

heating to about 150 to 200°C under a pressurized pressure 

of about 0.5 to 1 MPa as a gauge pressure. The reaction 

time is usualy 10 minutes to 24 hours. 

[0015] 

	

10 	In order to take out methionine from the reaction 

solution thus obtained, carbon dioxide is introduced into 

the present reaction solution to precipitate methionine 

[(2) crystallization step]. 

[0016] 

	

15 	In the crystallization step, the procedure is 

performed, in which carbon dioxide is introduced into the 

present reaction solution to precipitate methionine. 

Carbon dioxide is absorbed into this reaction solution by 

introducing carbon dioxide, thereby alkali salt of 

	

20 	methionine is precipitated as free methionine. 

The introduction of carbon dioxide is preferably 

conducted under a gauge pressure of usually 0.1 to 1.0 MPa, 

preferably 0.2 to 0.5 MPa. 

The crystallization temperature is usually 0 to 50°C, 

	

25 	preferably 10 to 30°C. 	The crystallization time may be 
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indicated by a time until the reaction solution is 

saturated with carbon dioxide and methionine is 

sufficiently precipitated, and is usually 10 minutes to 24 

hours. 

	

5 	[00171 

The embodiment of the present invention encompasses a 

step in which waste methionine is added to this reaction 

solution (hereinafter, referred to as "step 1"). 	In the 

present specification, "waste methionine" means a loss of 

	

10 	methionine found in any steps after the crystallization 

step in which carbon dioxide is introduced into the 

reaction solution to precipitate methionine among various 

loss of methionine in the production steps. 	More  

specifically, such methionine includes a fine powder 

	

15 	methionine, which has been discharged from the methionine 

production steps. Examples of the step performed after the 

crystallization step include a solid-liquid separation step, 

a drying step, a sieving step, a transporting step, and a 

product packaging step. Examples of the waste methionine 

	

20 	include methionine discharged to the outside of the system 

along with exhaust or drainage. More specific examples of 

the methionine include methionine that is contained in the 

mother liquor which is separated in the solid-liquid 

separation step in which the methionine precipitated by 

	

25 	introducing carbon dioxide into the reaction solution and 
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the mother liquor are separated, methionine that is 

discharged out of the system with exhaust in the drying 

step, methionine that has passed through the mesh of the 

sieve in the sieving step, methionine that has been 

	

5 	pulverized in the transporting step, and methionine that is 

soared when the methionine is charged into a container in 

the product packaging step. 	In the step 1, waste 

methionine recovered by the method described below is added 

to the present reaction solution. 

	

10 	[0018] 

In the step 1, waste methionine is dissolved in the 

present reaction solution, alternatively waste methionine 

is dissolved in separately prepared water, and then added 

to the present reaction solution. 	When the waste 

	

15 	methionine is dissolved in the present reaction solution, 

the step 1 is conducted by carrying the present reaction 

solution to the vicinity where waste methionine is 

recovered and dissolving it in the present reaction 

solution which is carried, and returning it to the reaction 

	

20 	process apparatus, alternatively the waste methionine is 

carried into a reaction step apparatus and is dissolved in 

the present reaction solution. When methionine is added to 

the present reaction solution, the temperature of the 

present reaction solution is usually 10 to 200°C, and pH is 

	

25 	usually 9 to 12. 
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[0019] 

The methionine that is precipitated in the 

crystallization step is separated by a solid-liquid 

separation [(3) solid-liquid separation step]. 

	

5 	In the solid-liquid separation step, methionine and 

mother liquor are obtained by performing filtration or 

decantation and the like. In the solid-liquid separation 

step, some fine powdered methionine that could not be 

separated may be remained in mother liquor. In this case, 

	

10 	the mother liquor can be filtered with a filter to recover 

the methionine contained in mother liquor. In particular, 

when a solid-liquid separation step is conducted by a 

centrifugation, the amount of fine powdered methionine 

contained in mother liquor tends to increase, it is 

	

15 	preferable to recover the methionine by filtering the 

mother liquor with a filter. 	As the filter, a filter 

having an air permeability of 0.1 to 1000 cc/cm2/s is 

usually used, preferably used is 0.5 to 500 cc/cm2/s. The 

method for measuring the air permeability of the filter is 

	

20 	conducted according to the method described in the air 

permeability section of JIS L 1096: 2010, 8.26. The amount 

of methionine contained in the mother liquor which is 

separated in the solid-liquid separation step is usually 

0.1 to 15% (% by weight based on the methionine 

	

25 	precipitated in the crystallization step). 	Since the 



12 

recovered methionine thus obtained is wet, it is necessary 

to dry it to be added to the product, however, in order to 

save energy required for drying, in the present invention, 

the wet methionine may be added as it is to the present 

5 	reaction solution. 

[0020] 

The methionine obtained by solid-liquid separation is 

usually subjected to a washing step [(4) washing step]. 

Examples of the washing method include a method in 

10 	which a washing liquid is sprayed on methionine with a 

nozzle, and a method in which the washing liquid is added 

to methionine and then the mixtures is stirred. As the 

washing liquid, a liquid which hardly dissolves methionine 

is used, and a saturated aqueous solution of methionine is 

15 preferably used. 	This saturated aqueous solution of 

methionine may be prepared by dissolving waste methionine 

in water. Further, the used washing liquid is separated 

and added to the present reaction solution, thereby 

methionine contained in the washing liquid can be 

20 	precipitated and recovered in the crystallization step. 

[0021] 

The methionine which is washed in the washing step is 

usually subjected to a drying step [(5) drying step]. The 

operation of drying methionine in the drying step is 

25 	preferably conducted by heating to about 50 to 160°C under 
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slight reduced pressure, atmospheric pressure or under 

pressurized pressure, and preferably, the drying time is 

usually 10 minutes to 24 hours. In the drying step, the 

fine powdered methionine is discharged out of the system 

	

5 	along with the exhaust, so that the methionine can be 

collected and recovered by a bag filter. 	The amount of 

methionine which is discharged out of the system in the 

drying step is usually 0.1 to 20% (% by weight based on 

methionine precipitated in the crystallization step). The 

	

10 	recovered methionine is subjected to the step 1. 

[0022] 

The methionine after drying is subjected to a sieving 

step for separating methionine that does not satisfy a 

predetermined size if necessary [(6) sieving step], 

	

15 	In the sieving step, methionine separated using a 

sieve can be recovered. The amount of methionine separated 

in the sieving step is usually from 0.1 to 25% (% by weight 

based on methionine precipitated in the crystallization 

step). The recovered methionine is subjected to the step 1. 

	

20 	[0023] 

When methionine is transported as a product, 

methionine is filled in containers such as plastic bags and 

flexible containers [(7) product packaging step]. 

In this embodiment, the fine powdered methionine which 

	

25 	has soared at this filling time can be sucked and collected 
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by a bag filter. The amount of fine powdered methionine 

recovered in the product packaging step is usually 0.1 to 

30% (% by weight based on methionine precipitated in the 

crystallization process). 	The recovered methionine is 

	

5 	subjected to the step 1. 

[0024] 

Although not shown in Fig. 1, methionine which is 

pulverized in the transporting step can also be collected 

and subjected to the step 1. 

	

10 	Examples of the transport path include a transport 

path for transporting methionine obtained in the solid-

liquid separation step to the washing step, a transport 

path for transporting methionine washed in the washing step 

to the drying step, a transport path for transporting 

	

15 	methionine dried in the drying step to the sieving step, 

and a transport path for transporting methionine separated 

in the sieving step to the product packaging process. The 

transporting method in these transporting steps is not 

particularly limited, and includes transportation such as a 

	

20 	belt conveyor, a screw conveyor, pneumatic transportation, 

or transportation by bucket. The refined methionine in the 

transporting step includes finely divided methionine caused 

by a contact with the bucket in the case of transportation 

using a bucket and a collision with a pipe wall in the case 

	

25 	of pneumatic transportation. The methionine pulverized in 
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these transportation steps can be collected by a bag filter 

after being classified with a cyclone as necessary. The 

amount of methionine to be pulverized in the transport 

process is usually 0.1 to 5% (% by weight based on 

	

5 	methionine precipitated in the crystallization process). 

The recovered methionine is subjected to the step 1. 

[Examples] 

[0025] 

	

10 	Next, examples of the present invention are shown 

below, however, the present invention is not limited 

thereto. 	Unless otherwise specified, parts indicated in 

the examples represent parts by weight, and parts / hr 

represents a flow rate per hour unless otherwise specified. 

	

15 	[0026] 

Example 1 

A 120.7 part by weight / hr of aqueous solution 

containing 6.5% by weight of 5-[2-(methylthio)ethyl] 

imidazolidine-2,4-dione, 2.1 % by weight of methionine, and 

	

20 	5.0 % by weight of potassium was charged into a reaction 

vessel, and reacted at a gauge pressure of 0.88 MPa at 173 

to 178°C for a residence time of 1 hour to obtain a 

reaction solution. One hundred (100) parts by weight of 

the reaction solution was transported to a crystallization 

	

25 	tank, and carbon dioxide was introduced into the reaction 
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solution at 20°C under a gauge pressure of 0.35 MPa, and 

methionine was precipitated to obtain a slurry containing 

9.7 parts by weight / hr of the precipitated methionine. 

The slurry was centrifuged with a centrifugal effect of 

	

5 	1000 G to obtain a methionine wet cake and a mother liquor. 

The obtained mother liquor was filtered with a 

polypropylene filter (air permeability 36 cc / cm2  / s, 

average pore size 15 pm, twilled weave) to recover 

methionine contained in the mother liquor. The recovered 

	

10 	amount of methionine contained in the mother liquor was 1.2 

parts by weight / hr as a dry weight. 	The methionine 

discharged out of the system in the drying step and the 

methionine pulverized in the transport step respectively 

were classified by a cyclone, and then were collected by a 

	

15 	polypropylene filter. The recovered amount of methionine 

discharged out of the system in the drying step was 0.5 

parts by weight / hr, and the recovered amount of 

methionine finely powdered in the transportation step was 

1.1 parts by weight / hr. 

	

20 	[0027] 

Example 2 

Two point eight (2.8) parts by weight / hr of these 

recovered methionine are put into a stirring tank in a 

powder state, and are dissolved in 100 parts by weight / hr 

	

25 	of the reaction solution at a liquid temperature of 25°C, 
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and are then transported to the crystallization tank. To 

the resulting solution which is obtained by dissolving 2.8 

parts by weight / hr of methionine into 100 parts by weight 

/ hr of the reaction solution, carbon dioxide is introduced 

	

5 	in a similar manner to the example 1 to precipitate 

methionine. 

The recovered methionine 2.8 parts by weight / hr 

corresponds to 29% by weight of 9.7 parts by weight / hr of 

methionine precipitated in the crystallization step, which 

	

10 	means that if a waste methionine is not recovered, 29% by 

weight is lost. 
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Claims 

1. A method for producing methionine comprising a 

crystallization step in which carbon dioxide is introduced 

	

5 	into a reaction solution containing an alkali salt of 

methionine which is obtained by hydrolyzing 5-[2-

(methylthio)ethyl] imidazoline-2,4-dione in the presence of 

an alkali compound to precipitate methionine, wherein the 

method comprises a step of adding waste methionine to the 

	

10 	reaction solution. 

2. The method for producing methionine according to claim 

1 wherein the waste methionine is methionine contained in 

mother liquor that is separated by a solid-liquid 

separation for separating the precipitated methionine in 

	

15 	the crystallization step. 

3. The method for producing methionine according to claim 

1 or 2 wherein the step of adding the waste methionine to 

the reaction solution is conducted by dissolving the waste 

methionine in the reaction solution. 

	

20 	4. 	The method for producing methionine according to claim 

1 or 2 wherein the step of adding the waste methionine to 

the reaction solution is conducted by dissolving the waste 

methionine, and then adding to the reaction solution. 

5. 	The method for producing methionine according to any 

	

25 	one of claims 1 to 4, which comprises separating the 
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precipitated methionine in the crystallization step by a 

solid-liquid separation, and a washing step in which the 

methionine obtained by the solid-liquid separation is 

washed, and further comprises adding the washing liquid 

	

5 	separated in the washing step to the reaction solution. 

6. 	The method for producing methionine according to any 

one of claims 1 to 5, which comprises, after a) the 

crystallization step, b) a step of subjecting the reaction 

solution containing precipitated methionine resulting in 

	

10 	the crystallization step to a solid-liquid separation to 

obtain methionine and mother liquor c) a step of recovering 

methionine by filtration contained in the mother liquor 

obtained by the solid-liquid separation step, d) a step of 

drying the methionine obtained by the solid-liquid 

	

15 	separation to obtain dried methionine, e) a step of sieving 

the dried methionine to obtain sieved methionine, f) a step 

of packaging the sieved methionine powders to obtain a 

packaged methionine product, and g) a step of transporting 

methionine between each of the steps c) to f), 

	

20 	wherein the waste methionine supplied to the 

hydrolysis reaction step further includes at least one 

recovered methionine selected from the group consisting of 

methionine discharged out of the system due to exhaust in 

the drying step, fine powdered methionine passed through a 

	

25 	sieve mesh in a sieving step, methionine that is soared 
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when filling a container with methionine in the product 

packaging step, and methionine discharged in each of the 

transporting steps. 


