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Description 

 

Title of Invention: METHOD FOR PRODUCING ALDEHYDE 

 

Technical Field 

[0001] The present invention relates to a method for 

producing 3,5,5-trimethylhexanal that is useful as a raw 

material or the like of carboxylic acid or the like that 

becomes a raw material of a refrigerating machine oil, 

etc. 

 

Background Art 

[0002] A method for producing a saturated aliphatic 

aldehyde, the number of carbon atoms of which is larger 

than that of a monoolefin by one, and a saturated 

aliphatic alcohol by allowing a monoolefin to react with 

carbon monoxide and hydrogen (oxo reaction) has been 

conventionally widely used as an oxo synthesis process.  

The aldehyde, the number of carbon atoms of which is 

larger than that of a monoolefin by one and which is 

obtained by oxo reaction using a monoolefin as a raw 

material, becomes a raw material of carboxylic acid that 

is useful as a raw material or the like of a 

refrigerating machine oil, etc.  The carboxylic acid is 

obtained by oxidation of an aldehyde, and therefore, in 

order to obtain desired carboxylic acid, it is desired to 
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obtain an aldehyde corresponding thereto selectively and 

in a high yield. 

 As the method for producing an aldehyde, a method in 

which a rhodium-based catalyst or a cobalt-based catalyst 

is used is known, but rhodium is expensive as compared 

with cobalt.  Therefore, it is desired to obtain an 

aldehyde selectively and in a high yield using a cobalt-

based catalyst.  Known is a method in which, for example, 

a cobalt carbonyl-based catalyst among the cobalt-based 

catalysts is used.  This method has advantages of a high 

reaction rate and easy recovery of a catalyst.  In this 

method, however, there is a problem that a by-product is 

produced in a large amount, as described in Patent 

Literature 1.  That is to say, in the initial stage of 

the reaction, a saturated aliphatic aldehyde, the number 

of carbon atoms of which is larger than that of a 

monoolefin by one, is obtained as a main product from a 

monoolefin, but this aldehyde is converted into a 

saturated aliphatic alcohol, the number of carbon atoms 

of which is larger than that of a monoolefin by one, 

through hydrogenation reaction as a second-order reaction, 

so that this causes decrease in yield and purity of an 

aldehyde.  Moreover, the alcohol reacts with the aldehyde 

to produce a by-product derived from an acetal, and 

therefore, the aldehyde yield is further deceased.  

Accordingly, it has been desired to suppress such a 

second-order reaction and to obtain an aldehyde 
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selectively and in a high yield, and on this account, it 

is a problem of the above method to suppress production 

of an alcohol. 

[0003] As a method to solve the above problem, a method 

for suppressing production of an acetal or the like by 

allowing a monoolefin, carbon monoxide and hydrogen to 

react with one another in the presence of a cobalt 

carbonyl-based catalyst, subsequently separating 

unreacted olefin from a reaction product, and further 

allowing the unreacted olefin, carbon monoxide and 

hydrogen to react with one another in the presence of a 

cobalt catalyst and water is disclosed in Patent 

Literature 1, and specifically, a butene dimer or the 

like is used as a raw material. 

 In Patent Literature 2, a method for suppressing 

side reaction by allowing an olefin, carbon monoxide and 

hydrogen to react with one another in the presence of a 

cobalt catalyst, subsequently separating an olefin and 

low-boiling substances containing paraffin from a 

reaction product, and further allowing the unreacted 

olefin, carbon monoxide and hydrogen to react with one 

another in the presence of a cobalt catalyst is disclosed, 

and specifically, di-n-butene or the like is used as a 

raw material. 

 In Patent Literature 3, a method for producing an 

oxygen-containing compound, including allowing an olefin, 

carbon monoxide and hydrogen to react with one another in 
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the presence of a cobalt catalyst, subsequently 

separating an unreacted monoolefin from a reaction 

product, and allowing the unreacted monoolefin, carbon 

monoxide and hydrogen to react with one another in the 

presence of a cobalt catalyst is disclosed, and 

specifically, a codimer of a butene isomer, or the like 

is used as a raw material. 

 

Citation List 

Patent Literature 

[0004] Patent Literature 1 

 Japanese Patent No. 4368454 

Patent Literature 2 

 Japanese Patent Laid-Open No. 2002-53501 

Patent Literature 3 

 UK Patent No. 702204 

 

Summary  

Technical Problem 

[0005] In the method described in Patent Literature 1, 

however, the amount of an alcohol produced is large, and 

the aldehyde selectivity is low, so that the method is 

practically unsatisfactory. 

 In the method described in Patent Literature 2 also, 

the amount of an alcohol produced is large, and the 

aldehyde selectivity is low, though production of a high- 
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boiling component such as an acetal can be suppressed, so 

that the method is practically unsatisfactory. 

 In Patent Literature 3, a reaction using isobutylene 

as a raw material is also described, but it is not 

described to allow unreacted isobutylene to react with 

carbon monoxide and hydrogen again. 

[0006] In the light of the above circumstances, an object 

of the present disclosure is to provide a method for 

producing, selectively and in a high yield, 3,5,5-

trimethylhexanal that is useful as a raw material or the 

like of carboxylic acid or the like that becomes a raw 

material of a refrigerating machine oil, etc. 

 

Solution to Problem 

[0007] [1] 

 In an aspect, there is provided a method for 

producing 3,5,5-trimethylhexanal by allowing 

diisobutylene (DIB), carbon monoxide and hydrogen to 

react with one another in the presence of a cobalt-based 

catalyst, comprising: 

 a step of allowing DIB to react with carbon monoxide 

and hydrogen in the presence of a cobalt-based catalyst 

until a conversion of DIB reaches 50 to 85% (first stage 

reaction step); 

 a step of separating unreacted DIB from a reaction 

product obtained in the first stage reaction step 

(unreacted DIB separation step); and
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 a step of allowing the unreacted DIB separated to react 

with carbon monoxide and hydrogen in the presence of a 

cobalt-based catalyst (second stage reaction step). 

[2] 

 The method for producing 3,5,5-trimethylhexanal 

according to the above [1], wherein in the second stage 

reaction step, a reaction temperature (°C) x and a cobalt 

concentration (g/kg) y based on DIB satisfy the following 

expressions (1) and (2): 

(1) y ≤ 8.0×106e-0.09x 

(2) 0.1 ≤ y ≤ 20. 

[3] 

 The method for producing 3,5,5-trimethylhexanal 

according to the above [2], wherein in the second stage 

reaction step, the cobalt concentration (g/kg) y based on DIB 

satisfies the following expression (3): 

(3) 0.1 ≤ y ≤ 15. 

[4] 

 The method for producing 3,5,5-trimethylhexanal 

according to any one of the above [1] to [3], wherein the 

reaction temperature in the second stage reaction step is 

180°C or less. 

[5] 

 In another aspect, there is provided a method for 

producing 3,5,5-trimethylhexanoic acid, comprising a step of 

oxidizing 3,5,5-trimethylhexanal obtained in the production 

method according to any one of the above [1] to [4].
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[6] 

 In another aspect, there is provided a method for 

suppressing production of 3,5,5-trimethylhexanol, in a method 

for producing 3,5,5-trimethylhexanal by allowing diisobutylene 

(DIB), carbon monoxide and hydrogen to react with one another 

in the presence of a cobalt-based catalyst, comprising: 

 a step of allowing DIB to react with carbon monoxide and 

hydrogen in the presence of a cobalt-based catalyst until a 

conversion of DIB reaches 50 to 85% (first stage reaction 

step); 

 a step of separating unreacted DIB from a reaction 

product obtained in the first stage reaction step (unreacted 

DIB separation step); and 

 a step of allowing the unreacted DIB separated to react 

with carbon monoxide and hydrogen at 180°C or less in the 

presence of a cobalt-based catalyst (second stage reaction 

step). 

[7] 

 In another aspect, there is provided a method for 

improving a production ratio of 3,5,5-trimethylhexanal to 

3,5,5-trimethylhexanol (3,5,5-trimethylhexanal/3,5,5-

trimethylhexanol), in a method for producing 3,5,5-

trimethylhexanal by allowing diisobutylene (DIB), carbon 

monoxide and hydrogen to react with one another in the 

presence of a cobalt-based catalyst, comprising: 

 a step of allowing DIB to react with carbon monoxide and 

hydrogen in the presence of a cobalt-based catalyst 



- 8 - 

until a conversion of DIB reaches 50 to 85% (first stage 

reaction step); 

 a step of separating unreacted DIB from a reaction 

product obtained in the first stage reaction step (unreacted 

DIB separation step); and 

 a step of allowing the unreacted DIB separated to react 

with carbon monoxide and hydrogen at 180°C or less in the 

presence of a cobalt-based catalyst (second stage reaction 

step). 

 

Advantageous Effect  

[0008] By the present disclosure, a method for producing, 

selectively and in a high yield, 3,5,5-trimethylhexanal that 

is useful as a raw material or the like of carboxylic acid or 

the like that becomes a raw material of a refrigerating 

machine oil, etc. can be provided. 

 

Brief Description of Drawing 

[0009] [Figure 1] Figure 1 shows an example of a flow in the 

case where the production method of the present invention is 

carried out using an industrial continuous reaction apparatus. 

 

Description of Embodiment 

[0010] Hereinafter, an embodiment for carrying out the present 

invention (also referred to as "present embodiment" 

hereinafter) will be described in detail.  
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However, the present invention is not limited to the 

present embodiment, and various modifications can be made 

within the gist thereof. 

[0011] The method for producing 3,5-5-trimethyhexanal 

according to the present embodiment is a method for 

producing 3,5,5-trimethylhexanal by allowing 

diisobutylene (DIB), carbon monoxide and hydrogen to 

react with one another in the presence of a cobalt-based 

catalyst, comprising 

 a step of allowing DIB to react with carbon monoxide 

and hydrogen in the presence of a cobalt-based catalyst 

until a conversion of DIB reaches 50 to 85% (first stage 

reaction step), 

 a step of separating unreacted DIB from a reaction 

product obtained in the first stage reaction step 

(unreacted DIB separation step), and 

 a step of allowing the unreacted DIB separated to 

react with carbon monoxide and hydrogen in the presence 

of a cobalt-based catalyst (second stage reaction step). 

 The 3,5,5-trimethylhexanal (also referred to as a 

"formyl form" hereinafter) obtained in the production 

method of the present embodiment may be one having any 

steric structure, or may be a mixture thereof. 

[0012] The method for producing a formyl form according 

to the present embodiment will be described hereinafter. 

 In the method for producing a formyl form according 

to the present embodiment, the formyl form can be 



- 10 - 

produced by a method including three stage steps 

including two stage reaction steps described later using 

DIB as a raw material. 

[0013] (First stage reaction step) 

 The first stage reaction step in the method for 

producing a formyl form according to the present 

embodiment is a step of allowing DIB to react with carbon 

monoxide and hydrogen in the presence of a cobalt-based 

catalyst until a conversion of DIB reaches 50 to 85%.  In 

the present step, DIB is allowed to react with carbon 

monoxide and hydrogen in the presence of a cobalt-based 

catalyst (hydroformylation reaction), and the reaction is 

stopped when the conversion of DIB has reached 50 to 85%. 

[0014] As the DIB that is a raw material, a commercial 

product may be used, or may be produced in accordance 

with a known method.  When it is produced in accordance 

with a known method, it can be produced by allowing 

isobutene from a C4 fraction produced by fluid catalytic 

cracking (FCC) or in an ethylene plant to selectively 

react with sulfuric acid, separating isobutyl sulfate, 

and thereafter subjecting it to thermal decomposition. 

[0015] As the DIB, 2,2,4-trimethyl-1-pentene (TM-1), 

2,2,4-trimethyl-2-pentene (TM-2), or a mixture of them 

can be used.  When a mixture of them is used, the mixing 

ratio is not particularly limited, but from the viewpoint 

of reactivity, a TM-1/TM-2 ratio is preferably 0.5 or 
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more, more preferably 1.0 or more, and still more 

preferably 2.0 or more. 

[0016] In the DIB as a raw material, other components, 

such as a C8 olefin produced as a by-product from 1-

butene or 2-butene contained in the raw material 

isobutylene in the production of DIB may be partially 

contained, in addition to the aforementioned TM-1 and TM-

2. 

[0017] In the hydroformylation reaction, a cobalt-based 

catalyst used for general hydroformylation reaction is 

employable.  Examples of the cobalt-based catalysts 

include an oxide, an acetylacetonate salt, various 

carboxylic acid salts, a sodium salt, a chloride, and a 

carbonyl complex, of cobalt.  Specific examples thereof 

include carbonyl complexes of cobalt, such as CO2(CO)8, 

Co4(CO)12, Co6(CO)16, NaCo(CO)4, HCo(CO)4, and 

[Co(CO)3(C5H5)]2 (wherein C5H5 represents a 

cyclopentadienyl group), cobalt oxide, cobalt hydroxide, 

cobalt acetate, and cobalt 2-ethylhexanoate.  Among these, 

carbonyl complexes of cobalt and cobalt hydroxide are 

preferable.  These cobalt-based catalysts may be used 

singly or may be used in combination of two or more. 

[0018] The cobalt concentration based on DIB is usually 

in the range of 0.01 to 15 g/kg, preferably 0.1 to 10 

g/kg, and more preferably 0.3 to 5 g/kg.  When the cobalt 

concentration based on DIB is 15 g/kg or less, reaction 

control is facilitated, and the reaction tends to be 
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easily stopped at the desired conversion.  Moreover, a 

precipitate of the catalyst tends to be hardly formed.  

On the other hand, when the cobalt concentration based on 

DIB is 0.01 g/kg or more, a decrease in reaction rate is 

suppressed, and the reaction time required for carrying 

out the reaction up to the desired conversion tends to be 

shortened. 

[0019] It is possible to carry out the hydroformylation 

reaction without using a solvent, but a solvent is also 

employable.  The solvent is not particularly limited as 

long as it dissolves DIB and the cobalt-based catalyst.  

Specific examples of the solvents include alcohols, such 

as ethanol, isopropyl alcohol, butanol, 2-ethylhexanol, 

and 2-octanol; esters, such as butyl acetate, cyclohexyl 

acetate, dibutyl phthalate, di(2-ethylhexyl) phthalate, 

diisononyl phthalate, diisodecyl phthalate, and 

triisononyl trimellitate; saturated aliphatic 

hydrocarbons, such as pentane, hexane, heptane, octane, 

isooctane, decane, dodecane, and tetradecane; alicyclic 

hydrocarbons, such as cyclohexane, methycyclohexane, 

dimethylcyclohexane, cyclooctane, cyclododecane, and 

decalin; aromatic hydrocarbons, such as benzene, toluene, 

xylene, and alkylnaphthalene; ethers, such as dibutyl 

ether and tetrahydrofuran; and nitriles, such as 

acetonitrile and propionitrile.  These solvents may be 

used singly or may be used in combination of two or more. 
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[0020] The temperature of the hydroformylation reaction 

is usually in the range of 40 to 180°C, preferably 80 to 

170°C, and more preferably 100 to 160°C.  When the 

reaction is carried out at a temperature of 40°C or more, 

the reaction rate tends to be improved.  On the other 

hand, when the reaction is carried out at a temperature 

of 180°C or less, the amount of an alcohol produced 

through a second-order reaction from an aldehyde that is 

a first-order reaction product, and the amount of a by-

product produced from the alcohol, such as an acetal or 

an ether, are decreased, and the yield of the reaction 

tends to be improved. 

[0021] It is preferable to carry out the hydroformylation 

reaction under pressure with a mixed gas of carbon 

monoxide and hydrogen (also referred to as a "synthetic 

gas" hereinafter).  At this time, it is also possible to 

introduce carbon monoxide and hydrogen each independently 

into the reaction system or to introduce a synthetic gas, 

which has been prepared in advance, into the reaction 

system.  A mole ratio (=H2/CO) of the synthetic gas 

introduced into the reaction system is usually in the 

range of 0.2 to 5.0, preferably 0.5 to 2.0, and more 

preferably 0.7 to 1.5.  In the reaction system, gasses 

inert to the hydroformylation reaction, such as methane, 

ethane, propane, nitrogen, helium, argon, and carbonic 

acid gas, may coexist. 
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[0022] The hydroformylation reaction is carried out at a 

pressure usually in the range of 0.2 to 40 MPaG, 

preferably in the range of 5 to 35 MPaG, and more 

preferably in the range of 10 to 30 MPaG.  When the 

reaction is carried out at a pressure of 0.2 MPaG or more, 

stability of the cobalt-based catalyst tends to increase 

(catalyst precipitation in the reaction system is 

suppressed), and when the reaction is carried out at a 

pressure of 40 MPaG or less, initial investment for 

equipment tends to be able to be suppressed. 

[0023] The reaction in the first stage reaction step is 

stopped when the conversion of DIB has reached 50 to 85%, 

but from the viewpoint of suppression of production of an 

alcohol, etc., it is preferable to stop the reaction when 

the conversion has reached 50 to 80%, it is more 

preferable to stop the reaction when the conversion has 

reached 50 to 75%, and it is still more preferable to 

stop the reaction when the conversion has reached 60 to 

75%.  The conversion of DIB is calculated from an 

analysis value of gas chromatography or the like, and 

specifically, it can be determined in accordance with a 

method described in Examples described later. 

[0024] In the first stage reaction step, it is preferable 

to perform a neutralization and washing step after the 

hydroformylation reaction.  In the neutralization and 

washing step, for example, after completion of the 

hydroformylation reaction, the cobalt-based catalyst can 
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be extracted and removed by adding an aqueous solution of 

an alkali metal compound or an alkaline earth metal 

compound into the system.  Examples of the alkali metal 

compounds and the alkaline earth metal compounds include 

hydroxides of lithium, sodium, potassium, magnesium and 

calcium, and metal salts. 

[0025] In the first stage reaction step, the reaction 

mode of the hydroformylation reaction is not particularly 

limited, and the reaction can be carried out batchwise or 

continuously using a known reaction apparatus.  As the 

reaction apparatus, specifically, any of a stirred 

reactor, a tower type reactor and a tubular reactor can 

be used to carry out the reaction. 

[0026] (Unreacted DIB separation step) 

 In the method for producing a formyl form according 

to the present embodiment, a step of separating unreacted 

DIB from a reaction product obtained in the first stage 

reaction step (unreacted DIB separation step) is carried 

out.  In the present step, from the reaction composition 

obtained in the first stage reaction step or the reaction 

composition having been subjected to cobalt-based 

catalyst removal treatment, unreacted DIB can be 

separated by a known purification method. 

[0027] Examples of the known purification methods include 

distillation, absorption, and chromatography.  Among 

these, distillation is preferable because a stationary 

phase requiring replacement is unnecessary, and vacuum 
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distillation is more preferable.  The conditions in the 

distillation operation are not particularly limited. 

[0028] In the unreacted DIB after the purification, 

paraffin may be contained, and it may be used, as it is, 

as a raw material of the second stage reaction step. 

[0029] (Second stage reaction step) 

 In the method for producing a formyl form according 

to the present embodiment, a step of allowing the 

unreacted DIB separated in the unreacted DIB separation 

step to react with carbon monoxide and hydrogen in the 

presence of a cobalt-based catalyst (second stage 

reaction step) is carried out.  In the present step, the 

unreacted DIB separated is subjected to hydroformylation 

reaction. 

[0030] Here, the DIB to be subjected to the 

hydroformylation reaction may be a mixture obtained by 

adding new DIB to the unreacted DIB separated.  From the 

viewpoint that an aldehyde is obtained more selectively 

and in a higher yield, the amount of the new DIB to be 

mixed is preferably 75 mass% or less, more preferably 50 

mass% or less, still more preferably 30 mass% or less, 

and particularly preferably 15 mass% or less, of the 

total amount of the unreacted DIB and the new DIB. 

[0031] The mole ratios of the cobalt-based catalyst, the 

solvent and the synthetic gas during the hydroformylation 

reaction in the second stage reaction step can be 
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selected according to the conditions of the first stage 

reaction step. 

 The pressure during the hydroformylation reaction is 

usually 0.2 to 40 MPaG, preferably 5 to 35 MPaG, more 

preferably 10 to 30 MPaG, and still more preferably 15 to 

30 MPaG, for the same reason as in the first stage 

reaction step. 

[0032] In the second stage reaction step, it is 

preferable that during the hydroformylation reaction, the 

cobalt concentration based on DIB be 0.1 to 20 g/kg and 

the reaction temperature be in the range of 100 to 210°C.  

Above all, it is more preferable that the reaction 

temperature (°C) x and the cobalt concentration (g/kg) y 

based on DIB satisfy the following expressions (1) and 

(2). 

(1) y ≤ 8.0×106e-0.09x 

(2) 0.1 ≤ y ≤ 20 

 When the reaction temperature (°C) x and the cobalt 

concentration (g/kg) y based on DIB satisfy the above 

expressions (1) and (2), production of an alcohol is 

suppressed, and an aldehyde tends to be obtained in a 

high yield. 

[0033] From the viewpoints of ease of reaction control 

and stability of the catalyst, it is still more 

preferable that the cobalt concentration (g/kg) y based 

on DIB satisfy the following expression (3). 

(3) 0.1 ≤ y ≤ 15 
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[0034] From another angle, the reaction temperature 

during the hydroformylation reaction in the second stage 

reaction step is preferably 180°C or less, more 

preferably 170°C or less, and still more preferably 165°C 

or less, from the viewpoint of suppressing production of 

an alcohol. 

[0035] In the second stage reaction step, it is 

preferable to stop the reaction when the conversion of 

the unreacted DIB has reached 60 to 100%, and it is more 

preferable to stop the reaction when the conversion has 

reached 70 to 95%, from the viewpoint of obtaining an 

aldehyde in a high yield. 

[0036]After completion of the second stage reaction step, 

it is preferable to carry out removal of the cobalt-based 

catalyst by the same method as described in the first 

stage reaction step. 

[0037] In the second stage reaction step, the reaction 

mode of the hydroformylation reaction is not particularly 

limited, and the reaction can be carried out batchwise or 

continuously using a known reaction apparatus.  As the 

reaction apparatus, specifically, any of a stirred 

reactor, a tower type reactor and a tubular reactor can 

be used to carry out the reaction. 

[0038] From the reaction composition after the first 

stage reaction step, the composition containing crude 

aldehyde from which unreacted DIB and the like have been 

separated, the reaction composition obtained in the 
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second stage reaction step, or the reaction composition 

having been subjected to cobalt-based catalyst removal 

treatment, a formyl form can be purified by a known 

purification method.  At this time, the composition 

derived from the first stage reaction step and the 

composition derived from the second stage reaction step 

may be separately purified, or may be purified together.  

Examples of the known purification methods include 

adsorption, extraction, neutralization and washing, 

distillation, adsorption, chromatography, and 

crystallization, and these methods may be appropriately 

combined.  Among these, distillation is preferable, and 

vacuum distillation is more preferable.  The conditions 

in the distillation operation are not particularly 

limited. 

[0039] In Figure 1, an example of a flow in the case 

where the method for producing a formyl form according to 

the present embodiment is carried out using an industrial 

continuous reaction apparatus is shown. 

 DIB that is a raw material is fed to a first stage 

reactor 3 through a raw material feed pipe 1, and a mixed 

gas of hydrogen and carbon monoxide is fed thereto 

through a pipe 2.  A liquid that has left the reactor 3 

is separated into a liquid containing unreacted DIB and a 

liquid containing a formyl form in an unreacted DIB 

recovery apparatus 4.  The liquid containing a formyl 



- 20 - 

form is purified in an aldehyde purification apparatus 5, 

thereby obtaining purified aldehyde 10. 

[0040] The liquid containing unreacted DIB is fed to a 

second stage reactor 8 through a second stage reaction 

raw material feed pipe 6, and a mixed gas of hydrogen and 

carbon monoxide is fed thereto through a pipe 7.  A 

liquid that has left the reactor 8 is purified in an 

aldehyde purification apparatus 9, thereby obtaining 

purified aldehyde 10. 

[0041] From the liquid that has left the first stage 

reactor 3, the catalyst is separated in a catalyst 

separation apparatus (not shown in the figure), and the 

liquid from which the catalyst has been separated may be 

fed to the unreacted DIB recovery apparatus 4.  The 

liquid to be fed to the second stage reactor 8 may be 

mixed with new DIB, and thereto may be added a catalyst 

by a second stage reaction catalyst addition apparatus 

(not shown in the figure), and from the liquid that has 

left the reactor 8, the catalyst is separated by a 

catalyst separation apparatus (not shown in the figure), 

and the liquid from which the catalyst has been separated 

may be fed to the aldehyde purification apparatus 9. 

[0042] According to the method for producing a formyl 

form of the present embodiment, 3,5,5-trimethylhexanal 

can be produced from DIB selectively and in a high yield. 

[0043] The 3,5,5-trimethylhexanal obtained by the method 

for producing a formyl form of the present embodiment is 
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not only useful as a raw material of carboxylic acid or 

the like that becomes a raw material of a refrigerating 

machine oil or the like but also employable as a raw 

material of an alcohol, an aldol, an ester, an amine, etc. 

[0044] The present embodiment includes a method for 

suppressing production of 3,5,5-trimethylhexanol in a 

method for producing 3,5,5-trimethylhexanal by allowing 

DIB, carbon monoxide and hydrogen to react with one 

another in the presence of a cobalt-based catalyst, the 

method for suppressing production of 3,5,5-

trimethylhexanol comprising: 

 a step of allowing DIB to react with carbon monoxide 

and hydrogen in the presence of a cobalt-based catalyst 

until a conversion of DIB reaches 50 to 85% (first stage 

reaction step); 

 a step of separating unreacted DIB from a reaction 

product obtained in the first stage reaction step 

(unreacted DIB separation step); and 

 a step of allowing the unreacted DIB separated to 

react with carbon monoxide and hydrogen at 180°C or less 

in the presence of a cobalt-based catalyst (second stage 

reaction step). 

[0045] Moreover, the present embodiment includes a method 

for improving a production ratio of 3,5,5-

trimethylhexanal to 3,5,5-trimethylhexanol (3,5,5-

trimethylhexanal/3,5,5-trimethylhexanol) in a method for 

producing 3,5,5-trimethylhexanal by allowing DIB, carbon 
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monoxide and hydrogen to react with one another in the 

presence of a cobalt-based catalyst, the method for 

improving a production ratio of 3,5,5-trimethylhexanal to 

3,5,5-trimethylhexanol comprising: 

 a step of allowing DIB to react with carbon monoxide 

and hydrogen in the presence of a cobalt-based catalyst 

until a conversion of DIB reaches 50 to 85% (first stage 

reaction step); 

 a step of separating unreacted DIB from a reaction 

product obtained in the first stage reaction step 

(unreacted DIB separation step); and 

 a step of allowing the unreacted DIB separated to 

react with carbon monoxide and hydrogen at 180°C or less 

in the presence of a cobalt-based catalyst (second stage 

reaction step). 

[0046] The production ratio of 3,5,5-trimethylhexanal to 

3,5,5-trimethylhexanol (3,5,5-trimethylhexanal/3,5,5-

trimethylhexanol) in the above method is preferably 30 or 

more, more preferably 40 or more, and still more 

preferably 50 or more. 

[0047] The method for producing 3,5,5-trimethylhexanoic 

acid according to the present embodiment comprises a step 

of oxidizing 3,5,5-trimethylhexanal obtained in the above. 

 The 3,5,5-trimethylhexanoic acid obtained by the 

production method of the present embodiment may be one 

having any steric structure or may be a mixture thereof. 
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[0048] The step of oxidizing 3,5,5-trimethylhexanal can 

be carried out by a usual oxidation method, and for 

example, it can be carried out in accordance with a 

method described in Japanese Patent Laid-Open No. 2001-

11009. 

 

Examples 

[0049] Hereinafter, the present invention will be more 

specifically described with examples, but the present 

invention is not limited to the following examples. 

 Conversion of DIB, reaction solution composition 

after the reaction, aldehyde yield and alcohol yield were 

analyzed by gas chromatography with flame ionization 

detector. 

[Gas chromatography with flame ionization detector] 

<Measurement conditions in purity analysis> 

⋅Apparatus: Gas Chromatograph GC-2014 manufactured by 

SHIMADZU CORPORATION 

⋅Column: DB-1 manufactured by Agilent Technologies, Inc. 

(column length: 30 m, inner diameter: 0.25 mm, film 

thickness: 0.25 µm) 

⋅Temperature rise conditions: The temperature was kept at 

40°C for 10 minutes, thereafter raised up to 320°C at a 

temperature rise rate of 8°C/min, and kept for 15 minutes. 

⋅Temperature of sample injection portion: 320°C 

⋅Temperature of detector: 330°C 

[0050] [Example 1] 
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(First stage reaction step A) 

 A 500 ml SUS316 autoclave was charged with 213.3 g 

of DIB (composition: 2,2,4-trimethyl-1-pentene 76 mass%, 

2,2,4-trimethyl-2-pentene 21 mass%, others 3 mass%) 

containing HCo(CO)4 dissolved (cobalt concentration based 

on DIB: 1.0 g/kg), and the autoclave was purged with 

nitrogen.  Subsequently, the autoclave was purged with a 

mixed gas of hydrogen and carbon monoxide (H2/CO=1.3), 

and thereafter, the above mixed gas was fed so that the 

pressure might become 16 MPaG.  This autoclave was placed 

in an electric furnace and gradually heated, and after 

the temperature reached 150°C, the above mixed gas was 

further fed so that the pressure in the autoclave might 

become constant at 20 MPaG, and the reaction was carried 

out for 0.8 hour.  When the measurement was carried out 

by gas chromatography, a conversion of DIB after the 

reaction was 74%.  The reaction solution composition 

measured by gas chromatography at this time is set forth 

in Table 1. 

[0051] (Second stage reaction step) 

 As a raw material in the second stage reaction step, 

a made-up solution was prepared, assuming that low-

boiling components (DIB, C8 paraffin) were recovered from 

the reaction solution of the first stage reaction step A 

through distillation purification, and it was used.  The 

composition of the made-up solution A is set forth in 

Table 2. 
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[0052] A 500 ml SUS316 autoclave was charged with 213.3 g 

of the made-up solution A containing HCo(CO)4 dissolved 

(cobalt concentration based on DIB: 10.8 g/kg), and the 

autoclave was purged with nitrogen.  Subsequently, the 

autoclave was purged with a mixed gas of hydrogen and 

carbon monoxide (H2/CO=1.3), and thereafter, the above 

mixed gas was fed so that the pressure might become 16 

MPaG.  This autoclave was placed in an electric furnace 

and gradually heated, and after the temperature reached 

120°C, the above mixed gas was further fed so that the 

pressure in the autoclave might become constant at 20 

MPaG, and the reaction was carried out for 4 hours.  When 

the measurement was carried out by gas chromatography, a 

conversion of DIB after the reaction was 90.7%, an 

aldehyde yield was 65.1%, and an alcohol yield was 0.9%.  

Overall through two stages, an aldehyde yield was 75.8%, 

an alcohol yield was 1.0%, and an aldehyde/alcohol ratio 

was 73.8. 

[0053] [Example 2] 

 The same reaction as in the second stage reaction 

step of Example 1 was carried out, except that the cobalt 

concentration based on DIB in the second stage reaction 

step was set to 5.3 g/kg, the reaction temperature was 

set to 130°C, and the reaction time was set to 3 hours. 

 A conversion of DIB after the reaction was 90.5%, an 

aldehyde yield was 65.6%, and an alcohol yield was 1.5%.  

Overall through two stages, an aldehyde yield was 76.0%, 
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an alcohol yield was 1.2%, and an aldehyde/alcohol ratio 

was 63.8. 

[0054] [Example 3] 

 The same reaction as in the second stage reaction 

step of Example 1 was carried out, except that the cobalt 

concentration based on DIB in the second stage reaction 

step was set to 11.1 g/kg, the reaction temperature was 

set to 140°C, and the reaction time was set to 1 hour.  A 

conversion of DIB after the reaction was 95.5%, an 

aldehyde yield was 67.6%, and an alcohol yield was 2.7%.  

Overall through two stages, an aldehyde yield was 76.5%, 

an alcohol yield was 1.5%, and an aldehyde/alcohol ratio 

was 51.1. 

[0055] [Example 4] 

 The same reaction as in the second stage reaction 

step of Example 1 was carried out, except that the cobalt 

concentration based on DIB in the second stage reaction 

step was set to 1.4 g/kg, the reaction temperature was 

set to 140°C, and the reaction time was set to 4 hours.  

A conversion of DIB after the reaction was 89.3%, an 

aldehyde yield was 66.3%, and an alcohol yield was 1.6%.  

Overall through two stages, an aldehyde yield was 76.1%, 

an alcohol yield was 1.2%, and an aldehyde/alcohol ratio 

was 62.6. 

[0056] [Example 5] 

 The same reaction as in the second stage reaction 

step of Example 1 was carried out, except that the cobalt 



- 27 - 

concentration based on DIB in the second stage reaction 

step was set to 2.8 g/kg, the reaction temperature was 

set to 150°C, and the reaction time was set to 1 hour.  A 

conversion of DIB after the reaction was 89.8%, an 

aldehyde yield was 66.5%, and an alcohol yield was 2.3%.  

Overall through two stages, an aldehyde yield was 76.2%, 

an alcohol yield was 1.4%, and an aldehyde/alcohol ratio 

was 54.8. 

[0057] [Example 6] 

 The same reaction as in the second stage reaction 

step of Example 1 was carried out, except that the cobalt 

concentration based on DIB in the second stage reaction 

step was set to 1.3 g/kg, the reaction temperature was 

set to 150°C, and the reaction time was set to 2 hours.  

A conversion of DIB after the reaction was 90.4%, an 

aldehyde yield was 63.1%, and an alcohol yield was 2.1%.  

Overall through two stages, an aldehyde yield was 75.3%, 

an alcohol yield was 1.3%, and an aldehyde/alcohol ratio 

was 56.2. 

[0058] [Example 7] 

 The same reaction as in the second stage reaction 

step of Example 1 was carried out, except that the cobalt 

concentration based on DIB in the second stage reaction 

step was set to 0.71 g/kg, the reaction temperature was 

set to 150°C, and the reaction time was set to 4 hours.  

A conversion of DIB after the reaction was 91.4%, an 

aldehyde yield was 67.1%, and an alcohol yield was 2.4%.  
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Overall through two stages, an aldehyde yield was 76.4%, 

an alcohol yield was 1.4%, and an aldehyde/alcohol ratio 

was 53.5. 

[0059] [Example 8] 

 The same reaction as in the second stage reaction 

step of Example 1 was carried out, except that the cobalt 

concentration based on DIB in the second stage reaction 

step was set to 1.4 g/kg, the reaction temperature was 

set to 160°C, and the reaction time was set to 0.5 hour.  

A conversion of DIB after the reaction was 86.5%, an 

aldehyde yield was 56.2%, and an alcohol yield was 1.5%.  

Overall through two stages, an aldehyde yield was 73.5%, 

an alcohol yield was 1.2%, and an aldehyde/alcohol ratio 

was 61.0. 

[0060] [Example 9] 

 The same reaction as in the second stage reaction 

step of Example 1 was carried out, except that the cobalt 

concentration based on DIB in the second stage reaction 

step was set to 0.68 g/kg, the reaction temperature was 

set to 160°C, and the reaction time was set to 2 hours.  

A conversion of DIB after the reaction was 90.8%, an 

aldehyde yield was 64.3%, and an alcohol yield was 2.6%.  

Overall through two stages, an aldehyde yield was 75.6%, 

an alcohol yield was 1.5%, and an aldehyde/alcohol ratio 

was 50.9. 

[0061] [Example 10] 
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 The same reaction as in the second stage reaction 

step of Example 1 was carried out, except that the cobalt 

concentration based on DIB in the second stage reaction 

step was set to 1.4 g/kg, the reaction temperature was 

set to 170°C, and the reaction time was set to 0.5 hour.  

A conversion of DIB after the reaction was 88.5%, an 

aldehyde yield was 64.0%, and an alcohol yield was 3.6%.  

Overall through two stages, an aldehyde yield was 75.6%, 

an alcohol yield was 1.7%, and an aldehyde/alcohol ratio 

was 43.6. 

[0062] [Example 11] 

 The same reaction as in the second stage reaction 

step of Example 1 was carried out, except that the cobalt 

concentration based on DIB in the second stage reaction 

step was set to 0.13 g/kg, the reaction temperature was 

set to 170°C, and the reaction time was set to 5 hours.  

A conversion of DIB after the reaction was 89.5%, an 

aldehyde yield was 65.4%, and an alcohol yield was 3.3%.  

Overall through two stages, an aldehyde yield was 75.9%, 

an alcohol yield was 1.7%, and an aldehyde/alcohol ratio 

was 45.5. 

[0063] [Example 12] 

 The same reaction as in the second stage reaction 

step of Example 1 was carried out, except that the cobalt 

concentration based on DIB in the second stage reaction 

step was set to 0.41 g/kg, the reaction temperature was 

set to 180°C, and the reaction time was set to 1 hour.  A 
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conversion of DIB after the reaction was 90.4%, an 

aldehyde yield was 57.3%, and an alcohol yield was 4.6%.  

Overall through two stages, an aldehyde yield was 73.7%, 

an alcohol yield was 2.0%, and an aldehyde/alcohol ratio 

was 36.5. 

[0064] [Example 13] 

 The same reaction as in the second stage reaction 

step of Example 1 was carried out, except that the cobalt 

concentration based on DIB in the second stage reaction 

step was set to 0.12 g/kg, the reaction temperature was 

set to 190°C, and the reaction time was set to 2 hours.  

A conversion of DIB after the reaction was 88.0%, an 

aldehyde yield was 56.7%, and an alcohol yield was 5.8%.  

Overall through two stages, an aldehyde yield was 73.6%, 

an alcohol yield was 2.3%, and an aldehyde/alcohol ratio 

was 31.6. 

[0065] [Example 14] 

(First stage reaction step B) 

 A 500 ml SUS316 autoclave was charged with 213.3 g 

of DIB (composition: 2,2,4-trimethyl-1-pentene 76 mass%, 

2,2,4-trimethyl-2-pentene 21 mass%, others 3 mass%) 

containing HCo(CO)4 dissolved (cobalt concentration based 

on DIB: 1.0 g/kg), and the autoclave was purged with 

nitrogen.  Subsequently, the autoclave was purged with a 

mixed gas of hydrogen and carbon monoxide (H2/CO=1.3), 

and thereafter, the above mixed gas was fed so that the 

pressure might become 16 MPaG.  This autoclave was placed 
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in an electric furnace and gradually heated, and after 

the temperature reached 150°C, the above mixed gas was 

further fed so that the pressure in the autoclave might 

become constant at 20 MPaG, and the reaction was carried 

out for 0.5 hour.  When the measurement was carried out 

by gas chromatography, a conversion of DIB after the 

reaction was 54%.  The reaction solution composition 

measured by gas chromatography at this time is set forth 

in Table 1. 

[0066] (Second stage reaction step) 

 As a raw material in the second stage reaction step, 

a made-up solution was prepared, assuming that low-

boiling components (DIB, C8 paraffin) were recovered from 

the reaction solution of the first stage reaction step B 

through distillation purification, and it was used.  The 

composition of the made-up solution B is set forth in 

Table 2. 

 The same reaction as in the second stage reaction 

step of Example 1 was carried out, except that the made-

up solution B was used instead of the made-up solution A, 

the cobalt concentration based on DIB was set to 1.3 g/kg, 

the reaction temperature was set to 150°C, and the 

reaction time was set to 2 hours.  A conversion of DIB 

after the reaction was 91.5%, an aldehyde yield was 67.0%, 

and an alcohol yield was 2.3%.  Overall through two 

stages, an aldehyde yield was 72.5%, an alcohol yield was 

1.3%, and an aldehyde/alcohol ratio was 54.9. 
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[0067] [Table 1] 

 

Example 1(first 

stage reaction step 

A) 

Example 14(first 

stage reaction step 

B) 

DIB 
TM-1 14.94 28.91 

TM-2 12.98 17.12 

C8 paraffin 9.46 7.66 

Formyl form 54.09 41.65 

C9 alcohol 0.50 0.27 

Formic acid 

ester 
0.55 0.24 

High-boiling 

component 
7.48 4.15 

Total 100.00 100.00 

1)Unit of numerals in the table is mass%. 

2)TM-1:2,2,4-trimethyl-1-pentene 

3)TM-2:2,2,4-trimethyl-2-pentene 

 

[0068] [Table 2] 

 Example 1(made-up sol

ution A) 

Example 14(made-up solut

ion B) 

DIB 
TM-1 38.73 52.22 

TM-2 32.50 30.96 

C8 paraffin 25.08 14.80 

Octene isomer mixt

ure, etc. 

3.69 2.02 

Total 100.00 100.00 

1)Unit of numerals in the table is mass%. 

2)TM-1:2,2,4-trimethyl-1-pentene 

3)TM-2:2,2,4-trimethyl-2-pentene 

 

[0069] [Comparative Example 1 (one stage method)] 

 A 1000 ml SUS316 autoclave was charged with 430.0 g 

of DIB (composition: 2,2,4-trimethyl-1-pentene 76 mass%, 

2,2,4-trimethyl-2-pentene 21 mass%, others 3 mass%) 

containing HCo(CO)4 dissolved (cobalt concentration based 

on DIB: 2.1 g/kg), and the autoclave was purged with 
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nitrogen.  Subsequently, the autoclave was purged with a 

mixed gas of hydrogen and carbon monoxide (H2/CO=1.1), 

and thereafter, the above mixed gas was fed so that the 

pressure might become 16 MPaG.  This autoclave was placed 

in an electric furnace and gradually heated, and after 

the temperature reached 145°C, the above mixed gas was 

further fed so that the pressure in the autoclave might 

become constant at 20 MPaG.  When the reaction was 

carried out for 2 hours, a conversion was 96.9%.  At this 

time, an aldehyde yield was 65.7%, an alcohol yield was 

2.5%, and an aldehyde/alcohol ratio was 26.8. 

[0070]Overall compositions in Examples 1 to 14 and 

Comparative Example 1 are set forth in Table 3 and Table 

4.  The overall composition in each example indicates a 

total composition of the reaction compositions obtained 

in the first stage reaction step and the second stage 

reaction step. 
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[0071] [Table 3] 

 
Example 

1 

Example 

2 

Example 

3 

Example 

4 

Example 

5 

Example 

6 

Example 

7 

Example 

8 

Reaction temperature (°C) 120 130 140 140 150 150 150 160 

Cobalt concentration 

(g/kg) 
10.8 5.3 11.1 1.4 2.8 1.3 0.71 1.4 

Second stage reaction step 

Conversion (%) 
90.7 90.5 95.5 89.3 89.8 90.4 91.4 86.5 

Overall 

composition 

DIB 2.44 2.49 1.19 2.80 2.68 2.53 2.27 3.54 

C8 paraffin 13.07 13.88 12.83 12.72 12.69 13.42 12.23 12.83 

Formyl form 75.81 75.97 76.49 76.14 76.19 75.32 76.35 73.49 

C9 alcohol 1.03 1.19 1.50 1.22 1.39 1.34 1.43 1.21 

Formic acid 

ester 
1.30 1.35 1.54 1.35 1.30 1.26 1.44 1.10 

High-

boiling 

component 

6.35 5.12 6.45 5.77 5.75 6.14 6.28 7.83 

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Aldehyde/alcohol ratio 73.8 63.8 51.1 62.6 54.8 56.2 53.5 61.0 

Total conversion (%) 97.6 97.5 98.8 97.2 97.3 97.5 97.7 96.5 

1)Unit of numerals for overall composition in the table is mass%. 

 

[0072] [Table 4] 
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 Example 9 Example 10 Example 11 Example 12 Example 13 Example 14 
Comparative 

Example 1 

Reaction temperature 

(°C) 
160 170 170 180 190 150 145 

Cobalt concentration 

(g/kg) 
0.68 1.4 0.13 0.41 0.12 1.3 2.1 

Second stage reaction 

step 

Conversion (%) 

90.8 88.5 89.5 90.4 88.0 91.5 - 

O
v
e
r
a
l
l
 
C
o
m
p
o
s
i
t
i
o
n
 DIB 2.40 3.03 2.75 2.53 3.17 3.92 3.06 

C8 paraffin 13.48 12.38 12.09 14.51 13.83 13.72 13.88 

Formyl form 75.61 75.55 75.92 73.69 73.62 72.51 65.74 

C9 alcohol 1.49 1.73 1.67 2.02 2.33 1.32 2.46 

Formic acid 

ester 
1.16 1.23 1.48 1.39 1.41 1.26 2.87 

High-boiling 

component 
5.86 6.08 6.09 5.76 5.64 7.27 12.00 

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Aldehyde/alcohol 

ratio 
50.9 43.6 45.5 36.5 31.6 54.9 26.8 

Total conversion (%) 97.6 97.0 97.3 97.5 96.8 96.1 96.9 

1)Unit of numerals for overall composition in the table is mass%. 
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[0073] From the above results, it can be seen that the 

production method of the present invention is a method in 

which an aldehyde yield is high, and an aldehyde/alcohol 

ratio is also high, that is to say, an alcohol that is an 

impurity is not easily produced, aldehyde selectivity is 

high, and 3,5,5-trimethylhexanal can be produced 

selectively and in a high yield. 

[0074] [Example 15] 

 A 2 L glass flask was charged with 840.1 g of an 

aldehyde obtained by subjecting an aldehyde, which had 

been produced in the same manner as in Example 1, to 

distillation purification, and the system was purged with 

oxygen.  Subsequently, oxygen was fed at 280 mL/min from 

a sparger.  The glass flask was gradually heated, and 

after the temperature reached 60°C, the reaction was 

carried out for 7 hours.  When the measurement was 

carried out by gas chromatography, a yield of 3,5,5-

trimethylhexanoic acid was 92%. 

[0075] The present application is based on Japanese 

patent application (Japanese Patent Application No. 2020-

201432) filed on December 4, 2020, and the contents 

thereof are incorporated herein by reference. 

 

Industrial Applicability 

[0076] By the present invention, a method for producing, 

selectively and in a high yield, 3,5,5-trimethylhexanal 

that is useful as a raw material or the like of 
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carboxylic acid or the like that becomes a raw material 

of a refrigerating machine oil, etc. can be provided. 

 

Reference Signs List 

[0077] 

1: Raw material feed pipe 

2: Feed pipe for mixed gas of hydrogen and carbon 

monoxide 

3: First stage reactor 

4: Unreacted DIB recovery apparatus 

5: Aldehyde purification apparatus 

6: Second stage reaction raw material feed pipe 

7: Feed pipe for mixed gas of hydrogen and carbon 

monoxide 

8: Second stage reactor 

9: Aldehyde purification apparatus 

10: Purified aldehyde 

�  
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Claims 

 

[Claim 1] 

 A method for producing 3,5,5-trimethylhexanal by 

allowing diisobutylene (DIB), carbon monoxide and 

hydrogen to react with one another in the presence of a 

cobalt-based catalyst, comprising: 

 a step of allowing DIB to react with carbon monoxide 

and hydrogen in the presence of a cobalt-based catalyst 

until a conversion of DIB reaches 50 to 85% (first stage 

reaction step); 

 a step of separating unreacted DIB from a reaction 

product obtained in the first stage reaction step 

(unreacted DIB separation step); and 

 a step of allowing the unreacted DIB separated to 

react with carbon monoxide and hydrogen in the presence 

of a cobalt-based catalyst (second stage reaction step). 

[Claim 2] 

 The method for producing 3,5,5-trimethylhexanal 

according to claim 1, wherein in the second stage 

reaction step, a reaction temperature (°C) x and a cobalt 

concentration (g/kg) y based on DIB satisfy the following 

expressions (1) and (2): 

(1) y ≤ 8.0×106e-0.09x 

(2) 0.1 ≤ y ≤ 20. 

[Claim 3] 
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 The method for producing 3,5,5-trimethylhexanal 

according to claim 2, wherein in the second stage 

reaction step, the cobalt concentration (g/kg) y based on 

DIB satisfies the following expression (3): 

(3) 0.1 ≤ y ≤ 15. 

[Claim 4] 

 The method for producing 3,5,5-trimethylhexanal 

according to any one of claims 1 to 3, wherein the 

reaction temperature in the second stage reaction step is 

180°C or less. 

[Claim 5] 

 A method for producing 3,5,5-trimethylhexanoic acid, 

comprising a step of oxidizing 3,5,5-trimethylhexanal 

obtained in the production method according to any one of 

claims 1 to 4. 

[Claim 6] 

 A method for suppressing production of 3,5,5-

trimethylhexanol, in a method for producing 3,5,5-

trimethylhexanal by allowing diisobutylene (DIB), carbon 

monoxide and hydrogen to react with one another in the 

presence of a cobalt-based catalyst, comprising: 

 a step of allowing DIB to react with carbon monoxide 

and hydrogen in the presence of a cobalt-based catalyst 

until a conversion of DIB reaches 50 to 85% (first stage 

reaction step); 
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 a step of separating unreacted DIB from a reaction 

product obtained in the first stage reaction step 

(unreacted DIB separation step); and 

 a step of allowing the unreacted DIB separated to 

react with carbon monoxide and hydrogen at 180°C or less 

in the presence of a cobalt-based catalyst (second stage 

reaction step). 

[Claim 7] 

 A method for improving a production ratio of 3,5,5-

trimethylhexanal to 3,5,5-trimethylhexanol (3,5,5-

trimethylhexanal/3,5,5-trimethylhexanol), in a method for 

producing 3,5,5-trimethylhexanal by allowing 

diisobutylene (DIB), carbon monoxide and hydrogen to 

react with one another in the presence of a cobalt-based 

catalyst, comprising: 

 a step of allowing DIB to react with carbon monoxide 

and hydrogen in the presence of a cobalt-based catalyst 

until a conversion of DIB reaches 50 to 85% (first stage 

reaction step); 

 a step of separating unreacted DIB from a reaction 

product obtained in the first stage reaction step 

(unreacted DIB separation step); and 

 a step of allowing the unreacted DIB separated to 

react with carbon monoxide and hydrogen at 180°C or less 

in the presence of a cobalt-based catalyst (second stage 

reaction step). 

�  
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