
DESCRIPTION 

REFINED METHIONINE PRODUCTION METHOD 

TECHNICAL FIELD 

[0001] 

	

5 	This patent application claims priority under the Paris Convention based on 

Japanese Patent Application No. 2017-251240 (filed on December 27, 2017) incorporated 

herein by reference in its entirety. 

The present invention relates to a refined methionine production method. 

BACKGROUND ART 

	

10 	[0002] 

There is disclosed, for example the following methionine production method, i.e, a 

method comprising hydrolyzing 5-(2-methylmercaptoethyl)hydantoin (hereinafter also 

referred to as methionine hydantoin) to obtain a liquid containing a methionine salt 

(hereinafter also referred to as a hydrolysis reaction liquid), and introducing carbon dioxide 

	

15 	into the hydrolysis reaction liquid to precipitate methionine and thereby obtain a methionine 

slurry (hereinafter also simply referred to as a slurry). 

In this production method, powdered methionine is obtained as a product by 

washing the methionine cake resulting from solid-liquid separation of the slurry, and then 

drying. 

	

2 0 	[0003] 

The methionine cake (hereinafter also referred to as a crude cake) obtained by solid-

liquid separation of the sluny described above contains impurities such as potassium. 

Therefore, to obtain high-quality methionine having a low content percentage of the 

impurities (hereinafter also referred to as refined methionine), various studies have been 

	

2 5 	conducted on a method for washing a crude cake (e.g., patent document 1). 

[0004] 

In Patent Document 1 disclosed is washing of the crude cake resulting from solid-
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liquid separation of the slurry using a batch centrifugal filter, in which the washing was 

carried out by spraying washing water on it in the centrifugal filter 

PRIOR ART DOCUMENT 

PATENT DOCUMENT 

	

5 	[0005] 

Patent Document 1: Japanese Laid-Open Patent Publication No. 2013-173717 

SUMMARY OF THE INVENTION 

PROBLEM TO BE SOLVED BY THE INVENTION 

[0006] 

	

10 	The present inventors have conducted a study on replacing a batch filter used for 

solid-liquid separation of a slurry with a continuous filter so as to improve productivity of 

methionine. In this study, when the slurry is subjected to solid-liquid separation using a 

continuous filter to obtain a crude cake, and the crude cake is washed by a spray in the filter, 

it has been found that removal of impurities contained in the crude cake is difficult and that 

	

15 	a large amount of washing water is required to attain the removal at a desirable level. 

[0007] 

The present invention has been conceived in view of the situations, and an object 

thereof is to provide a refined methionine production method capable of achieving an 

improvement in impurity removal rate per unit amount of washing water, i.e., an 

	

2 0 	improvement in methionine washing efficiency, when a continuous filter is used. 

MEANS FOR SOLVING PROBLEM 

[0008] 

As a result of intensive studies on the problem with removal of impurities contained 

in a crude cake in case of using a continuous filter, it has been found that the impurities in 

	

2 5 	the crude cake include impurities incorporated in methionine crystal grains and other 

impurities , and the present inventors have found that although the latter impurities can 

easily be removed by washing with a spray, it was hard to remove the former impurities 
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and that the methionine crystal grains must be kept in contact with washing water for a 

certain period of time to remove these impurities, thereby completing the present invention. 

Therefore, the refined methionine production method according to the present invention is a 

method for producing refined methionine from a slurry of crude methionine, comprising 

	

5 	(1) a step of separating the slurry of crude methionine into solid and liquid by using 

a continuous filter, 

(2) a step of spraying preliminary washing water on a crude cake resulting from the 

solid liquid separation of the slurry of crude methionine, thereby washing the crude cake, 

and 

	

10 	(3) a step of mixing a semi-refined cake resulting from the washing by spraying 

preliminary washing water on the crude cake, with finishing washing water, thereby 

washing the semi-refined cake. 

[0009] 

This production method is characterized in that the crude cake obtained by 

	

15 	separating the slurry into solid and liquid by using a continuous filter is washed by spraying 

with preliminary washing water and is then washed by mixing with the finishing washing 

water. In this production method, impurities present on surfaces of crystal grains of 

methionine are removed by washing, comprising spraying the preliminary washing water 

on the crude cake, and impurities present in the crystal grains of methionine are removed by 

	

2 0 	washing, comprising mixing the semi-refined cake with the finishing washing water. In 

this production method, the method for washing comprising spraying washing water on the 

cake (hereinafter also referred to as spray washing) the method for washing comprising 

mixing the cake and washing water (hereinafter also referred to as reslurry washing) are 

performed in combination, and the impurities contained in the crude cake can be removed 

	

2 5 	with a reduced amount of washing water as compared to a method for washing with only 

one of the spray washing and the resluny washing. This production method can achieve an 

improvement in methionine washing efficiency when a continuous filter is used. 
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EFFECT OF THE INVENTION 

[0010] 

As is clear from the above description, the production method of the present 

invention can achieve an improvement in the methionine washing efficiency when a 

	

5 	continuous filter is used. This production method can provide high-quality refmed 

methionine having a less impurity content percentage while reducing an amount of washing 

water even when the continuous filter is used. 

MODE FOR CARRYING OUT THE INVENTION 

[0011] 

	

10 	The present invention will now be described in detail based on a preferred 

embodiment. In this description, conventionally known portions will not be described in 

detail except those necessary for describing the present invention. 

[0012] 

[Refined Methionine Production Method] 

	

15 	 A production method of the present invention is a method for producing refmed 

methionine from a slurry of crude methionine, comprising a separation step, a preliminary 

washing water spraying step, and a fmishing washing water mixing step. 

[0013] 

Examples of the method for producing a slurry of crude methionine include, for 

	

2 0 	example a method in which a crystallization step is performed after the hydrolysis step 

described below. 

[0014] 

[Hydrolysis Step] 

In the hydrolysis step, methionine hydantoin is hydrolyzed in the presence of an 

	

2 5 	alkali compound such as potassium hydroxide, sodium hydroxide, potassium carbonate, 

and potassium hydrogencarbonate. As a result, a liquid containing a methionine salt 

(hereinafter also referred to as a hydrolysis reaction liquid) is obtained. In this hydrolysis 
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step, the pressure is set in a range of about 0.5 to 1.0 MPaG. The temperature is set in a 

range of 150 to 200 °C. Examples of the method for producing the raw material 

methionine hydantoin include a method in which 3-methylmercaptopropionaldehyde 

cyanohydrin is reacted with carbon dioxide and ammonia in water. 

	

5 	[0015] 

[Crystallization Step] 

In the crystallization step, carbon dioxide is introduced into the hydrolysis reaction 

liquid obtained in the hydrolysis step. This causes methionine to precipitate, resulting in a 

methionine slurry in which methionine crystal grains are dispersed. In the crystallization 

	

10 	step, the crystallization temperature is usually 0 to 50 °C, preferably 10 to 30 °C. The 

crystallization time is basically a time until carbon dioxide is saturated in the reaction liquid 

so that methionine is sufficiently precipitated and is usually 30 minutes to 24 hours. 

[0016] 

In the present invention, the methionine slurry obtained by introducing carbon 

	

15 	dioxide into the hydrolysis reaction liquid is a slurry of crude methionine. The methionine 

concentration in the slurry of crude methionine is usually in a range of 5 to 30 mass% in 

terms of solid content concentration. The slurry of crude methionine contains an alkali 

compound such as potassium hydroxide used for hydrolysis, a dimer of methionine, and 

impurities such as glycine and alanine generated due to decomposition of methionine. 

	

2 0 	[0017] 

[Separation Step] 

In the separation step, the slurry of crude methionine obtained in the crystallization 

step is subjected to solid-liquid separation to obtain a cake of crude methionine that is a 

solid component (i.e., a crude cake) and a mother liquor that is a liquid component. In this 

	

2 5 	production method, a continuous filter (hereinafter also simply referred to as a filter) is used 

for solid-liquid separation of the slurry of crude methionine. 

[0018] 
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In the present invention, the filter is not particularly limited as long as the filter is a 

continuous filter as described below. Examples of the continuous filter include a pressure 

type filter etc. 

[0019] 

	

5 	In the separation step, the slurry of crude methionine is continuously supplied to the 

filter from a reaction tank in which the crystallization step is performed. In this filter, solid-

liquid separation is continuously performed, and a plate-shaped crude cake is continuously 

formed. The thickness of this plate-shaped crude cake is set in a range of 15 to 100 mm. In 

this separation step, conditions for the solid-liquid separation are appropriately set such that 

	

10 	the moisture content of the crude cake is approximately 40 mass% or less. 

[0020] 

As described above, the slurry of crude methionine contains impurities. Therefore, 

the crude cake obtained by solid-liquid separation also contains impurities. 

[0021] 

	

15 	 In the present invention, the crude cake contains impurities derived from the alkali 

compound such as potassium hydroxide, sodium hydroxide, potassium carbonate and 

potassium hydrogencarbonate used in the hydrolysis step. Therefore, the impurities derived 

from the alkali compound vary depending on a type of the alkali compound used. For 

example, when a basic potassium compound containing potassium carbonate, potassium 

	

2 0 	hydrogencarbonate, and potassium hydroxide is used as the alkali compound, an impurity 

concentration is indicated by a potassium concentration. The impurity concentration of the 

crude cake in this case is usually within a range of 0.5 mass% to 8 mass%. This potassium 

concentration is represented by a ratio of the mass of potassium to the mass of the crude 

cake after drying. In the present invention, the mass of potassium is obtained by converting 

	

2 5 	the amount of potassium ions measured by ion chromatography into the mass of potassium. 

Analysis conditions for measuring the amount of potassium ions are as follows. 

(Ion chromatography analysis conditions) 
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Column: Dionex IonPac CS12A 

Column size: 4 mm in inner diameter, 250 mm in length 

Eluent: 18 mmol/L methanesulfonic acid 

[0022] 

	

5 	[Preliminary washing Water Spraying Step] 

In the preliminary washing water spraying step, washing water is sprayed on the 

crude cake obtained in the separating step to wash the crude cake. In the present invention, 

the washing water used for washing the crude cake is preliminary washing water. In this 

production method, the preliminary washing water spraying step is performed in the filter 

	

10 	used in the separation step described above or in an apparatus other than the filter. From 

the viewpoint of production efficiency, the preliminary washing water spraying step is 

preferably performed in the filter used in the separation step. In this production method, the 

preliminary washing water is sprayed on the continuously formed plate-shaped crude cake 

in the filter to wash the crude cake. As a result, the impurities contained in the crude cake 

	

15 	are partially washed away. Therefore, the amount of impurities contained in the crude cake 

after washing is smaller than that before washing. In the present invention, the washed 

crude cake with the amount of impurities reduced by washing with the preliminary washing 

water is a semi-refined cake. In the preliminary washing water spraying step, the 

temperature of the preliminary washing water is usually set in a range of 5 to 35 °C as 

	

2 0 	appropriate. 

[0023] 

In this production method, a spray is used for spraying the preliminary washing 

water on the crude cake. In this production method, the spray for spraying the preliminary 

washing water on the crude cake is not particularly limited as long as a spray amount of the 

	

2 5 	preliminary washing water can be adjusted so that the preliminary washing water can be 

sprayed all over the entire crude cake. 

[0024] 
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In this preliminary washing water spraying step, from the viewpoint of effective 

removal of impurities, the mass of the preliminary washing water sprayed on the crude cake 

is preferably 100 g or more, and preferably 300 g or less, relative to the mass of the crude 

cake after drying of 100 g. The mass of the preliminary washing water is more preferably 

	

5 	150 g or more, and more preferably 250 g or less, relative to the mass of the crude cake 

after drying of 100 g. 

[0025] 

In this production method, water may be used as the preliminary washing water, or 

a methionine aqueous solution may be used as the preliminary washing water. From the 

	

10 	viewpoint of preventing methionine constituting the crude cake from being dissolved into 

the preliminary washing water and of improving a yield of methionine in a product, the 

methionine aqueous solution is preferable as the preliminary washing water. In this case, 

the concentration of methionine in the preliminary washing water is preferably 1.0 mass% 

or more, more preferably 2.0 mass% or more. Since the saturated solubility of methionine 

	

15 	in water at normal temperature and ordinary pressure is 3.0 mass%, the upper limit of the 

concentration of methionine in the preliminary washing water is 3.0 mass%. Therefore, the 

concentration of methionine in the preliminary washing water is 3.0 mass% or less. In the 

present invention, the concentration of methionine may be measured by liquid 

chromatography. 

	

2 0 	[0026] 

The water used in the preliminary washing water is not particularly limited. 

Examples of the water comprise distilled water, pure water, ion-exchanged water, 

condensed water of steam, and industrial water. 

The moisture content of the semi-refined cake obtained by performing the 

	

2 5 	preliminary washing water spraying step in a continuous filter is usually 20 mass% to 40 

mass%. In refinement of methionine, a methionine washing efficiency can be improved by 

applying the production method of the present invention when the moisture content of the 
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semi-refined cake falls within this range. 

[0027] 

[Finishing washing Water Mixing Step] 

In the finishing washing water mixing step, the semi-refined cake obtained at the 

	

5 	preliminary washing water spraying step is further washed with washing water. In the 

present invention, the washing water used for washing the semi-refined cake is the finishing 

washing water. In the finishing washing water mixing step, the semi-refined cake 

discharged from the filter is put into a drum of a stirrer together with the finishing washing 

water. Subsequently, a stirring blade in this drum is rotated to stir and mix the semi-refined 

	

10 	cake and the finishing washing water. By performing reslurry washing in this way, the 

crystal grains of methionine constituting the semi-refined cake and the finishing washing 

water can be brought into contact with each other for a certain amount of time so as to 

remove impurities remaining in the semi-refined cake, or specifically, impurities present in 

the crystal grains of methionine constituting the semi-refined cake. This provides a slurry 

	

15 	of cleaned methionine, i.e., a slurry of refined methionine. In the fmishing washing water 

mixing step, the fmishing washing water may be put into the drum after the semi-refined 

cake is put in, or the semi-refined cake may be put into the drum after the finishing washing 

water is put in, or the semi-refined cake and the finishing washing water may be put in at 

the same time. The temperature of the finishing washing water is usually set in a range of 5 

	

2 0 	to 35 °C as appropriate. 

[0028] 

In this production method, the stirrer is not particularly limited as long as the semi- 

refined cake and the fmishing washing water can sufficiently be stirred and mixed in the 

stirrer. 

	

2 5 	[0029] 

In the fmishing washing water mixing step, from the viewpoint of effective removal 

of impurities, the mass of the finishing washing water put into the drum together with the 
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semi-refined cake is preferably 100 g or more, and preferably 300 g or less, relative to the 

mass of the semi-refined cake after drying of 100 g. The mass of the finishing washing 

water is more preferably 150 g or more, and more preferably 250 g or less, relative to the 

mass of the semi-refined cake after drying of 100 g. 

	

5 	[0030] 

In this production method, water may be used as the finishing washing water, or a 

methionine aqueous solution may be used as the finishing washing water. From the 

viewpoint of preventing methionine from being dissolved into the finishing washing water 

and of improving a yield of methionine in a product, the methionine aqueous solution is 

	

10 	preferable as the finishing washing water. 

In this case, the concentration of methionine in the finishing washing water is 

preferably 1.0 mass% or more, more preferably 2.0 mass% or more. Since the saturated 

solubility of methionine in water at normal temperature and ordinary pressure is 3.0 mass%, 

the upper limit of the concentration of methionine in the finishing washing water is 3.0 

	

15 	mass%. Therefore, the concentration of methionine in the finishing washing water is 3.0 

mass% or less. 

[0031] 

The water used in the finishing washing water is not particularly limited. Examples 

of the water comprise distilled water, pure water, ion-exchanged water, condensed water of 

	

2 0 	steam, and industrial water. 

[0032] 

In the finishing washing water mixing step, a time of stirring for mixing the semi- 

refined cake and the finishing washing water (hereinafter referred to as the stirring time) is 

appropriately determined in consideration of the influence on production costs and the 

	

2 5 	effective removal of impurities. This stirring time is usually set in a range of 3 minutes to 

30 minutes. 

[0033] 
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In this production method, the slurry of refmed methionine obtained in the finishing 

washing water mixing step is usually subjected to solid-liquid separation using a 

conventionally known solid-liquid separator. As a result, a cake of refined methionine 

(hereinafter, also referred to as a refined cake) is obtained. Therefore, this production 

	

5 	method further comprises a step of solid-liquid separation of the slurry of refined 

methionine (hereinafter also referred to as a second separation step). The methionine 

concentration in the slurry of refined methionine is usually about 20 to 45 mass% in terms 

of solid content concentration. 

[0034] 

	

10 	 In this production method, the refmed cake obtained in the second separation step is 

usually put into a conventionally known dryer. In this dryer, the refined cake is dried. This 

removes moisture and provides high-quality powder methionine, i.e., refined methionine, 

with reduced impurity content percentage. This production method further comprises a 

step of drying the refined cake obtained by solid-liquid separation of the slurry of refmed 

	

15 	methionine (hereinafter also referred to as a drying step). 

[0035] 

In this production method, the method for drying the refined cake is not particularly 

limited as long as moisture is sufficiently removed so that the refmed methionine is 

obtained in the drying step. In this production method, the drying step is configured to have 

	

2 0 	the same contents as those of a drying step in a conventionally known production method. 

In this production method, the drying temperature is usually 50 to 150 °C, preferably 100 to 

140 °C. The drying time is usually 10 minutes to 24 hours, preferably 30 minutes to 2 

hours. The state in which moisture is sufficiently removed means a state in which the 

moisture content of the refined methionine is 5 mass% or less. 

	

2 5 	[0036] 

As described above, this production method is the method for producing refined 

methionine from a slurry of crude methionine and comprises the separation step, the 
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preliminary washing water spraying step, the fmishing washing water mixing step, the 

second separation step, and the drying step. Specifically, in this production method, the 

crude cake is continuously formed from the slurry of crude methionine in the separation 

step. In the preliminary washing water spraying step, this crude cake is washed. The semi- 

	

5 	refined cake obtained by this washing is further washed by mixing with the finishing 

washing water in the finishing washing water mixing step, and the slurry of refined 

methionine is obtained. In the second separation step, the slurry of refmed methionine is 

subjected to solid-liquid separation, and the refined cake is obtained. In the drying step, this 

refined cake is dried to obtain the refined methionine. 

	

10 	[0037] 

As is clear from the above description, the production method of the present 

invention can achieve an improvement in the methionine washing efficiency when a 

continuous filter is used. This production method can provide high-quality refmed 

methionine having a low impurity content percentage while reducing an amount of washing 

	

15 	water even when the continuous filter is used. 

Examples 

[0038] 

The present invention will hereinafter be described in more detail with examples 

etc.; however, the present invention is not limited only to these examples. 

	

2 0 	[0039] 

[Production of Slurry of Crude Methionine] 

Methionine aldehyde and hydrocyanic acid were reacted at normal temperature 

under ordinary pressure to synthesize methionine cyanohydrin. Ammonium carbonate was 

reacted with this methionine cyanohydrin in water at 75 °C for 2.5 hours to obtain a 

	

2 5 	hydantoin liquid containing 15 mass% methionine hydantoin and 3.6 mass% ammonia. 

A nitrogen gas was blown into the hydantoin liquid as an inert gas. 

A liquid (potassium concentration: about 7.5 mass%) obtained by mixing a basic 

12 



potassium compound containing potassium carbonate, potassium hydrogencarbonate, and 

potassium hydroxide with the hydantoin liquid after the blowing of the nitrogen gas was 

continuously supplied from an upper portion of an autoclave (supply rate: 700 g/hour), and 

a hydrolysis reaction was performed while maintaining the pressure at 1.0 MPaG and the 

	

5 	temperature at 180 °C to obtain a liquid containing a methionine salt (hereinafter referred to 

as a hydrolysis reaction liquid). 

Carbon dioxide was introduced into the hydrolysis reaction liquid at 0.35 MPaG 

and 20 °C. As a result, methionine was precipitated to obtain a slurry of crude methionine. 

[0040] 

	

10 	[Example] 

The slurry of crude methionine was subjected to solid-liquid separation to obtain a 

crude cake. The crude cake (40 g) was sprayed with preliminary washing water for 

washing the crude cake to obtain a semi-refined cake. The moisture content of this semi-

refined cake was 27 mass%. A methionine aqueous solution (methionine concentration=2 

	

15 	mass%, potassium concentration=0.2 mass%) was used as the preliminary washing water. 

The amount of the preliminary washing water used was set to 1.8 times the mass of the 

crude cake after drying. 

[0041] 

In this example, the semi-refined cake was mixed with finishing washing water to 

	

2 0 	obtain a slurry. A methionine aqueous solution (methionine concentration=2 mass%) was 

used as the finishing washing water. The amount of the fmishing washing water used was 

set to 2.2 times the mass of the semi-refined cake after drying. The stirring time was set to 

3 minutes. 

[0042] 

	

2 5 	In this example, the slurry obtained by mixing the semi-refined cake with the 

finishing washing water was aerated and dehydrated to obtain a methionine cake. The cake 

was dried to obtain powdery methionine. 
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[0043] 

In this example, a solid-liquid separation step, a preliminary washing water 

spraying step, and a finishing washing water mixing step were performed. This is 

represented by "Y" in Table 1 below. 

	

5 	[0044] 

[Comparative Example 1] 

The slurry of crude methionine was subjected to solid-liquid separation to obtain a 

crude cake. The crude cake (40 g) was mixed with preliminary washing water to obtain a 

slurry. A methionine aqueous solution (methionine concentration=2 mass%) was used as 

	

10 	the preliminary washing water. The amount of the preliminary washing water used was set 

to 12.5 times the mass of the crude cake after drying. The stirring time was set to 3 minutes. 

[0045] 

In Comparative Example 1, the slurry obtained by mixing the crude cake with the 

preliminary washing water was aerated and dehydrated to obtain a methionine cake. The 

	

15 	cake was dried to obtain powdery methionine. 

[0046] 

In Comparative Example 1, the solid-liquid separation step and a preliminary 

washing water mixing step were performed. This is represented by "Y" in Table 1 below. 

In Comparative Example 1, the preliminary washing water spraying step was not performed. 

	

2 0 	[0047] 

[Comparative Example 2] 

The slurry of crude methionine was subjected to solid-liquid separation to obtain a 

crude cake. The crude cake (40 g) was sprayed with preliminary washing water for 

washing the crude cake to obtain a semi-refined cake. The moisture content of this semi- 

	

2 5 	refined cake was 27 mass%. A methionine aqueous solution (methionine concentration=2 

mass%, potassium concentration=0.2 mass%) was used as the preliminary washing water. 

The amount of the preliminary washing water used was set to 2.4 times the mass of the 

14 



crude cake after drying. 

[0048] 

In this Comparative Example 2, the semi-refined cake was further sprayed with 

finishing washing water to wash the semi-refined cake. A methionine aqueous solution 

	

5 	(methionine concentration=2 mass%) was used as the finishing washing water. The 

amount of the fmishing washing water used was set to 2.5 times the mass of the semi- 

refined cake after drying. 

[0049] 

In Comparative Example 2, the semi-refined cake after washing was aerated and 

	

10 	dehydrated to obtain a methionine cake. 

The cake was dried to obtain powdery methionine. 

[0050] 

In Comparative Example 2, the solid-liquid separation step, the preliminary 

washing water spraying step, and the fmishing washing water spraying step were performed. 

	

15 	This is represented by "Y" in Table 1 below. In Comparative Example 2, the 

fmishing washing water mixing step is not performed. 

[0051] 

[Amount of Washing Water] 

An amount of washing water, i.e., an amount of washing water used, was measured 

	

2 0 	for each of Example and Comparative Examples 1 and 2. The result is shown in Table 1 

below as a ratio of the amount of washing water used to the mass of the cake after drying. 

When this value is smaller, the amount of washing water used is smaller. When the 

preliminary washing water and the finishing washing water are used as the washing water, 

the amount of washing water used is represented by the total amount of both waters. 

	

2 5 	[0052] 

[Washing Efficiency] 

The washing efficiency of each of Examples and Comparative Examples 1 and 2 is 

15 



shown in Table 1 below. The washing efficiency was evaluated by dividing a potassium 

removal rate (hereinafter referred to as K removal rate) by the amount of washing water to 

calculate the K removal rate per unit amount of washing water. When this value is larger, 

the washing efficiency is higher. 

	

5 	The K removal rate was calculated by Eq. (1) below. 

Eq. (1) K removal rate (%)=[(potassium content percentage in methionine before 

washing — potassium content percentage in methionine after washing)/potassium content 

percentage in methionine before washing] x100 

In Eq. (1), the potassium content percentage in methionine before washing is a 

	

10 	value obtained by converting a potassium content percentage in the methionine cake after 

solid-liquid separation into a potassium content percentage in the dry methionine, and 

similarly, the potassium content percentage in methionine after washing is a value obtained 

by converting a potassium content percentage in the methionine cake after washing into a 

potassium content percentage in the dry methionine. 

15 

16 



[0
05

3]
 

[T
ab

le
 1

] 

C
om

pa
ra

tiv
e 

E
xa

m
pl

e 
1 

C
om

pa
ra

tiv
e 

E
xa

m
pl

e 
2 

E
xa

m
pl

e 
so

lid
-l

iq
ui

d 
se

pa
ra

tio
n 

Y
 

Y
 

Y
 

pr
el

im
in

ar
y 

w
as

hi
ng

 w
at

er
 m

ix
in

g 
Y

 
pr

el
im

in
ar

y 
w

as
hi

ng
 w

at
er

 s
pr

ay
in

g 
Y

 
Y

 
fi

ni
sh

in
g 

w
as

hi
ng

 w
at

er
 m

ix
in

g 
Y

 
fi

ni
sh

in
g 

w
as

hi
ng

 w
at

er
 s

pr
ay

in
g 

Y
 

A
m

ou
nt

 o
f 

W
as

hi
ng

 W
at

er
 [

-]
 

12
.5

 
4.

9 
4.

0 
K

 r
em

ov
al

 r
at

e 
[%

] 
96

.1
 

91
.4

 
96

.3
 

K
 r

em
ov

al
 r

at
e 

[%
] 

pe
r 

un
it 

am
ou

nt
 o

f 
w

as
hi

ng
 w

at
er

 
7.

7 
18

.7
 

24
.1

 



[0054] 

As shown in Table 1, the washing efficiency is higher in Example than in 

Comparative examples 1 and 2. This evaluation result clearly shows that an 

improvement in methionine washing efficiency is achieved when a continuous filter is 

	

5 	used. 

INDUSTRIAL APPLICABILITY 

[0055] 

The refined methionine production method described above can provide high- 

quality refined methionine having a low impurity content percentage while reducing an 

	

10 	amount of washing water even when a continuous filter is used. 

18 



19 

CLAIMS 

1. A method for producing refined methionine from a

slurry of crude methionine, the method comprising: 

separating the slurry of crude methionine into a 

solid crude cake and a liquid by using a continuous filter; 

spraying a preliminary washing water on the crude 

cake, thereby washing the crude cake and producing a semi-

refined cake;  

mixing the semi-refined cake with a finishing washing 

water, thereby washing the semi-refined cake and producing 

a slurry of refined methionine; and 

subjecting the slurry of refined methionine to a 

solid-liquid separation to produce the refined methionine, 

wherein the continuous filter is a pressure type 

filter. 

2. The method according to claim 1, wherein the

semi-refined cake has a moisture content of 20 mass% to 40 

mass%. 

MCSLLP


