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ALKANEDIOL COMPOSITION, PROCESS 
FOR PRODUCING THE SAME, AND 

COSMETIC 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a divisional of U.S. application Ser. No. 
11/912.698 filed Oct. 26, 2010, which is a National Stage 
Entry of PCT/JP2006/308652 filed Apr. 25, 2006, which 
claims priority benefit to Japanese Application No. 2005-
133200 filed Apr. 28, 2005, the disclosures of each of which 
are incorporated herein by reference. 

TECHNICAL FIELD 

The present invention relates to an alkanediol composition, 
a process for producing the alkanediol composition, and a 
cosmetic, and more particularly to an alkanediol composition 
that contains little specific by-products and that generates no 
unpleasant smell. a process for producing the alkanediol com-
position, and a cosmetic. 

BACKGROUND ART 

It is unavoidable for manufacturers of organic compounds 
that organic chemical reactions are associated with the for-
mation of by-products. The amount of by-product is often 
much smaller than that of end product. However, even a small 
amount of by-product sometimes chemically affects an end 
product, for example, by worsening the color or smell of the 
end product. For manufacturers of organic compounds. pre-
venting the formation of disadvantageous by-products or 
finally removing disadvantageous by-products to prevent 
these adverse effects is part of manufacturing processes. 

In such a situation, alkanediol compounds have been used 
in various applications, such as cosmetic preservatives and 
humectants, pearling agents, raw materials for synthetic fiber, 
raw materials for urethane compounds, and water-based inks. 
However, particularly in cosmetic applications, the smell of 
alkanediol compounds formulated in products causes a big 
problem. For example, the addition of an alkanediol com-
pound to a product free from a perfume impairs the unscented 
product. Even in a product containing a perfume, the addition 
of a malodorous alkanediol compound changes the smell of 
the product. Hence, there has been a great demand for an 
odorless or less malodorous alkanediol composition in cos-
metic applications. 

A currently common process for producing an alkanediol 
composition includes oxidizing an olefin with an oxidizing 
agent such as hydrogen peroxide to produce an epoxy com-
pound and hydrolyzing the epoxy compound. Because an 
alkanediol composition thus produced has a smell, the 
alkanediol composition is usually purified by distillation, 
which is a common purification method (see Patent Docu-
ments 1 and 2, for example). 
Patent Document 1: Japanese Unexamined Patent Applica-

tion Publication No. 57-62234 
Patent Document 2: Japanese Unexamined Patent Applica-

tion Publication No. 60-78928 

DISCLOSURE OF INVENTION 

Problems to be Solved by the Invention 

2 
This is because a component causing a smell is not identified, 
and the distillation is performed without knowing the com-
ponent to be removed. Accordingly, it is an object of the 
present invention to provide a less malodorous alkanediol 
composition. a process for producing the alkanediol compo-
sition efficiently, and a cosmetic containing the alkanediol 
composition. 

Means for Solving the Problems 
10 

As a result of diligent investigations on the above-men-
tioned problems, the present inventors identified a specific 
component causing a smell in an alkanediol composition and 

15 
perfected the present invention by discovering that a less 
malodorous alkanediol composition can be produced by 
reducing the specific compound to a certain level. 

Thus, an alkanediol composition according to the present 
invention contains 0.005 parts by mass or less of ester com-

20 pound (A) per 100 parts by mass of alkanediol compound 
having four or more carbon atoms. 

Furthermore, another alkanediol composition according to 
the present invention contains 0.2 parts by mass or less of 
dioxane compound (C) per 100 parts by mass of alkanediol 

25 
compound having four or more carbon atoms. 

Furthermore, in the present invention, an ether-containing 
dihydric alcohol (B) is preferably 0.3 parts by mass or less per 
100 parts by mass of alkanediol compound. 

Furthermore, an alkanediol compound having a general 
formula (1) can suitably be used in the present invention: 

30 

35 

R -CH 2-111- r 

OH OH 

(1) 

wherein R denotes an alkyl group having 4-15 carbon 
atoms. Furthermore, the alkanediol compound is preferably a 
hydrolysate of an epoxy compound produced by an oxidation 

40 reaction of an olefin. 
Furthermore, a process for producing an alkanediol com-

position according to the present invention includes the steps 
of (a) oxidizing an olefin to produce an epoxy compound, (b) 
hydrolyzing the epoxy compound to produce the alkanediol 

45 composition. and (c) adding water and/or an organic solvent 
to the alkanediol composition and removing water and/or the 
organic solvent under reduced pressure. 

A cosmetic according to the present invention contains an 
alkanediol composition according to the present invention. 

50 

Advantages of the Invention 

An alkanediol composition according to the present inven-
tion has little smell. Furthermore, cosmetics containing an 

55 alkanediol composition according to the present invention do 
not have any problem caused by the smell of the alkanediol 
composition. An alkanediol composition containing a low 
concentration of component causing a smell can efficiently be 
produced by a process for producing an alkanediol composi-

60 tion according to the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

65 An alkanediol compound that can be used in the present 
However, as described in Patent Document 1 or 2, invention has at least four carbon atoms. In addition, any two 

alkanediol compositions have a smell even after distillation. hydrogen atoms of a saturated aliphatic hydrocarbon of the 
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111e present invent & on relates to an alkanediol composition,
a pmcess for producing the alkmiediol compnsition. and a

cosmetic, and more parricularly to an alkaned&ol composition
that contains little specific by-products and that generates no
unpleasant snmll, a process for producing tlm alkanedinl com-
posltlo&1, alii a cosnlelrc,

BACKCJROUND ART

It is unavoiduble f(ir m mul'aclurers of organic compounds
tluit orgatuc chenucal reactions are associuted with the for-
mntimi of by-products The amount of by-product is oliten
nnich smaller th ui that ofend product. I low ever. even a small

amount of by-product sometimes chemically affects an end
product, liir example, by ivorsmung thc color or smell of thc
end product. I'or m uiufaclurers of organic compounds, pre-
venting the fern&ation nf disadvantageous by-products or
tinnily rmnoving disadvimtageous by-products to prevent
these adverse etfects is part of manufactunng pmcesses.

In such a situation, alknnediol compoun(ls hnve hemi used

ln
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This is because a component causing a smell is nnt identified,
and the distillation is perfonncxt without knowing thc com-

ponent to be removed. Accordmgly, it is an oblect of the
pre)en& invention to provide a less malodoroix) alkmiediol
composition, a process for produmng Ihc alknncdliol compo-
sitinn efficiently, and a cosmetic containing the alkanediol
colnposr I I C&1.

Means for Solving the Vroblems

As a result of diligent investigations on the above-men-
tioned problems, tlm present inventors idcntiticd a specitic
coniponent causing n smell in mi alkanediol composition and

perfected the present invention by discovenng that a less

malodorous alknned&ol composition min be pmduced by
rcducuig Ibe sp(wilic compound to a certmn level

Thuw mi alkmied&ol composition according to the present
invention contains 0.005 parts by mass or less of ester com-
pound (A) pcr 100 parts by niass of alkmiediol comp&n&nd

havlrlg f(lilt ol'1&etc carbon atoms.
Furthcnnore, anotlmr alkancdiol composition acconling ui

the present invention minta&ns 0.2 p uts by mass or less of
dioxane compound ((:) per 100 pans by mass of alkanediol
con&pound having linir or morc carbon atoms

I'ur&henmire, &n the present invention. an ether-contaimn
dihydric alcohol (B) is preferably 0 3 parts by mass or less per
100 parts by mass of alkancdiol compomxl

liurthermore, an alkanediol compoiuid having a geneml
forniula (I ) can suitably bc used in the present invention:

8 — (.'Hi — CH — CH.

OH OH

1&1 )a&lolls application), such as cosmetic pre)mrva&ivm) and
luunectants, pearl ing agents. raw materia Is for synthetic fiber,
niw materials for urcthanc compounds, and water based inks
lioii ever, particularly in cosmetic applications, the smell of sa

alkmiediol compoiuids formulated in products causes a big
problem For exmnple., the addition of an alkancxliol corn-
pound to a product free from a perfume &mpairs the unscented
product. I'lvcn in a product containing a perfume. the addition
of a malodorous alkanediol compound changes the smell of 45

the product. Hence, there has been a great demand for an
odorless or less malodorous alkanediol composition in cos-
lllet&c iippllc'11&oils

A currently conunon process for producing an alkaned&ol

wlmrein R denotes an alkyl group having 4-15 carbon
atoms. I'urthermore, the alkanedrol compound is preferably a

hydrolysate ofan epoxy comp no ad produced by an oxidation
reaction of an oletin.

Funhermore, a process for producing an alkanedrol com-
position according to the present invention includes the steps
of (a) oxidizulg an o le tin to produce an epoxy compound. (b )

hydrolyzing the epoxy compound to produce the alkanediol
compositmn, mid (c) adduig water and/or an organic solvent
to the atkaned&ol composition and removing water and/or the
organic solvent under reduced pressure.

A cosmetic accordui Io thc present invention contains an
alkane(hol composition secor(hng to the present invenlion.

composition mcludes oxid&mng an oleiin ivith m oxidizing
agent such as hydro en peroxide to produce an epoxy com-
pound and hydrolyzing the epoxy conipoiu&d. Bocmisc an

alkaned&ol crimpos&tion tlms produccxt has a smell. thc
alkmiediol composition is usually purified by distillation.
which is a col&allo&'I purilication nwthod (sce Patent Docu-
ments I and 2, tiir example)
Patent Document 1: Japanese Unexamined I'atent Applicn-

lion Publication No. 57-62234
Vatent Document 2: Japanese Unexamined I'atent Applica-

tion Publication No. (10-78928
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Advantages of the invenuon

An alkaned&ol composilma according to the present inven-
tion has little smell. Furthermore, cosmetics containing an
alkaimdiol composition nccordin ui the present invmition do
nol have any problem caused by the smell of the alkanediol
composition. An alkanediol composition containing a loiv

concentration ofcomponent causing a smell cnn cfiiciently bc
produced by a process for pmducing an alkanediol composi-
tion according to tlm present invention

DIS(1 OSURI'1 OF INVI')NTION

I'roblems to be Solved by the Invention

However, as descnbed ui Patent Document 1 or 2.

alkmiediol cnmpositions have a smell even after distillation.

BEST MODI', H)R ('ARRYIN(i Olfl'HF,
INVENTION

An alkanediol compound tlmt cnn be iw)ed in thc present
invenuon has at least four carbon atoms. In addition, any tivo

hydrogen atoms of a satumted aliphatic hydrocarbon of the
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alkanediol compound are replaced by hydroxyl groups. 
Examples of the alkanediol compound include 1,2-butane-
diol, 1.3-butanediol. 1,4-butanediol, 1,5-pentanediol, neo-
pentyl glycol, isoprene glycol (3-methyl-1,3-butanediol), 
1,2-hexanediol, 1,6-hexanediol, 3-methyl-1,5-pentanediol, 
1,2-octanediol, 2,3-octanediol, 2-ethyl-1,3-hexanediol, 2-bu-
tyl-2-ethyl-1,3-propanediol. 2,5-dimethy1-2,5-hexanediol, 
1,2-decanediol, 1,2-dodecanediol, 1,2-tetradecanediol, 1,2-
hexadecanediol, 1,2-octadecanediol. 1,12-octadecanediol, 
1,2-cyclohexanediol, 1.4-cyclohexanediol, and 1.4-cyclo-
hexanedimethanol. 

Among others, vicinal compounds that have two hydroxyl 
groups on adjacent carbon atoms are preferred. Compounds 
having a general formula (1) are more preferred: 

(1) 
R - C - - 112

O14 OH 

wherein R denotes an alkyl group having 4-15 carbon 
atoms. Examples of the alkyl group include a butyl group, an 
isobutyl group, a secondary butyl group, a tertiary butyl 
group, a pentyl group, an isopentyl group, a secondary pentyl 
group, a neopentyl group. a tertiary pentyl group, a hexyl 
group, a secondary hexyl group, a heptyl group, a secondary 
heptyl group, an octyl group, a secondary octyl group, a nonyl 
group, a secondary nonyl group, a decyl group, a secondary 
decyl group. an undecyl group, a secondary undecyl group, a 30 

dodecyl group, a secondary dodecyl group, a tridecyl group, 
an isotridecyl group, a secondary tridecyl group, a tetradecyl 
group, a secondary tetradecyl group, a hexadecyl group, a 
secondary hexadecyl group, a stearyl group, a 2-ethylhexyl 
group, a 2-butyloctyl group, a 2-butyldecyl group, and a 35 

2-hexyloctyl group. 
The alkyl groups preferably have 4-9 carbon atoms, more 

preferably 4-7 carbon atoms, still more preferably 4-6 carbon 
atoms, and most preferably 5 carbon atoms. 

While an alkanediol composition according to the present 40 

invention may be produced by any process, the alkanediol 
composition may be produced by oxidizing an olefin into an 
epoxy compound and subsequently hydrolyzing the epoxy 
compound. The olefin may be oxidized with an oxidizing 
agent, such as hydrogen peroxide, a peroxide compound, or 
an inorganic oxidizing agent. The epoxy compound may be 
hydrolyzed by a direct reaction with water under high pres-
sure or by a reaction between the epoxy compound and formic 
acid or acetic acid, followed by hydrolysis with an alkaline 
substance. Alkanediol compositions thus produced always 
contain by-products, such as ester compounds, unsaturated 
alcohols, or acetal compounds. However, compounds causing 
smells have not been identified. Thus, alkanediol composi-
tions are usually purified by distillation, which is a common 
purification method, as described above. However, smells of 
the alkanediol compositions cannot be removed by distilla-
tion alone. 

As a result of investigations, the present inventors found 
that ester compounds and dioxane compounds have the larg-
est influence on the smell among compounds causing smells. 
In an alkanediol composition according to a first embodiment 
of the present invention, therefore, the content of an ester 
compound (A) must be 0.005 parts by mass or less per 100 
parts by mass of alkanediol compound. The term "ester com-
pound (A)" means a compound having an ester bond and 65 

includes reaction products between epoxy compounds and 
fatty acids, such as formic acid and acetic acid, reaction 

4 
products between alkanediol compounds and fatty acids, and 
reaction products between compounds having a carbonyl 
group, which are produced by the oxidation of olefins, and 
epoxy compounds or alkanediol compounds. These ester 

5 compounds cause a smell. Hence, the content of an ester 
compound in an alkanediol composition according to the 
present invention is 0.005 parts by mass or less, preferably 
0.003 parts by mass or less, and more preferably 0.001 parts 
by mass or less per 100 parts by mass of alkanediol com-
pound. More than 0.005 parts by mass of ester compound (A) 
in an alkanediol composition causes an unpleasant smell. 

In an alkanediol composition according to a second 
embodiment of the present invention, the content of a dioxane 

is compound (C) must be 0,2 parts by mass or less per 100 parts 
by mass of alkanediol compound. In the present invention, 
reduction in the amount of dioxane compound (C) can also 
reduce a smell. Examples of the dioxane compound (C) 
include compounds having general formulae (2) and (3) 

20 (wherein R is as defined above). The dioxane compound (C) 
may be produced by a dehydration condensation reaction of 
alkanediols or a condensation reaction of unreacted epoxy 
compounds. The content of the dioxane compound (C) in an 
alkanediol composition according to a second embodiment of 

25 the present invention is 0.2 parts by mass or less, preferably 
0.15 parts by mass or less, and more preferably 0.1 parts by 
mass or less per 100 parts by mass of alkanediol compound. 
More than 0.2 parts by mass of dioxane compound (C) in an 
alkanediol composition causes an unpleasant smell. 

10 

(2) 

O7. 7R

(3) 

\ 

R7 07. R 

In the present invention, as described above, reduction of 
45 the content of either the ester compound (A) or the dioxane 

compound (C) leads to a less malodorous alkanediol compo-
sition. Another by-product causing a smell of an alkanediol 
composition is an ether-containing dihydric alcohol. 
Examples of the ether-containing dihydric alcohol (B) 

5° include compounds having general formulae (4), (5), and (6) 
(wherein R is as defined above). The ether-containing dihy-
dric alcohol (B) may be produced by a dehydration conden-
sation reaction of alkanediols. The content of the ether-con-

55 
taining dihydric alcohol (B) in an alkanediol composition 
according to the present invention is preferably 0.3 parts by 
mass or less, more preferably 0.2 parts by mass or less, and 
still more preferably 0.15 parts by mass or less per 100 parts 
by mass of alkanediol compound. More than 0.3 parts by 

60 
mass of ether-containing dihydric alcohol (B) in an 
alkanediol composition causes an unpleasant smell. 

OH OH 

R - CH - CI-12 -O -CH 2 - R 

(4) 
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alkanediol compound are replaced by hydroxyl groups.
Examples of the alkanediol compound include 1,2-butane-

d&ol, 1,3-butaned&ol, 1,4-butaned&ol. I.s-pentanediol. Oeo-

pentyl glycol. isoprmie glycol (3-methyl-f,3-butaunliof),
1.2-hexm&cdiof, 1.6-he&u&nediol, )-methyl-i,5-pcntanediol.
1.2-oc tuned i of, 2,3-octanedi of. 2-ethyl- l,x-hexanedio1, 2-bu-

tyl-2-ethyl-1.3-propanediol. 2.5-dimethyl-2,5-hexane&hol,
1.2-decancd&ol. 1.2-dodecmied&ol, 1.2-tetradecaned&ol. 1.2-

hcxadccaimdiol. 1.2-octadccanediolz 1.12-octadcmancdiol,
&o

1.2-cyclohexanediol. 1.4-cyclohexancdiol, mid 1,4-cyclo-
hexanedimethanol.

Among others. vicinal con&pounds that have two hydroxyl
groups on adfacent carbon atoms are preferred. Compounds
having a general formula (I) are more preferred:

R — CH — &.'H— CH.

oi» off "a

wherein R denotes an afl31 group lmving 4-15 carbon
atoms. Examples of the alkyl ~Cup u&elude a butyl sloop, an
&sobutyl group, a secondary butyl group, a teniary butyl
group, a pentyl group, m& isopentyl group, a secondary pentyl "

group. a neopentyl roup, a tert&ary pentyl group, a hexyl
group, a secondary hexyl group. a heptyl youp, a secoinhs&y

hap&yl group, an Cetyl group, a secondary &wiy1 group, a nony1
roup, a secondary nonyl group, a decyl group. a secondary

dccyf group, an undecyl group, a secondary undecyl group. a io

dodecyl group, a secondary dodecyl group. a tridecyl group,
an isotndecyl group. a secondary tridecyl group, a tetmdecyl
group, a secomlary ictrndecyl group. a hexadecyl roup. a

secondary hexadecyl youp. a stearyl group. a 2-ethylhexyl
group. a 2-butyloctyl group, a 2-butyldcmyl group, and a "»

2-hcxykmtyl go&up.

The alk31 groups prefemsbly lmve 4-9 carbon atoms, more
prcfi:r&bly 4-7 carbon atoms, still more preferably 4-ti carbon
atomx and most preferably 5 carbon atoms

Wluie m& all anediol composition according to tl&e present sr&

invention may be produced by any process. the alknnediol
compos&tion may be pmduced by oxid&zin an olefin into an
epoxy compound and subscxfuently hydrolyzing the epoxy
compound. Thc olcfin may bc oxidized with an oxidizing
agent. such as hydrogen perox&de, a peroxide compound. or ss
an inorganic oxidizing agent. The epoxy compound may be
hydrolyzed by a d&rect react&on w&th ~ster under high pres-
sure or by a res coon benv ceo the epoxy compound m&d fonuic
acid or acct&c acid, I'ollowed by hydrolysis with an alkaline
substance Alkaned&ol compos&t&ons thus pmduced always o

conta&n by-products, such as ester compounds, unsaturated
alcohols, or ace tnl c&m&pounds. I lowever. compounds causing
smells have not been Identified. 1hus, alkaned&ol compos&-
tions are usuafly purificd by distillation, v hich is a conunon
purificat&on method. as described above. However, s&nails ol'

the alkanediol compositions cannot be removed by distilla-
lion alone

As a result of Invcstlg&lt&ons, Ihc plcsc&lt nlvcntols found
that ester compounds and dioxane compounds have thc larg-
est influcnce on tlm smell among cou&pounds cmising smells u&

In an alkanedio1 composition according to a tirst embodiment
of thc. pn.'scat If&vent&on. thercfolc, tlm conn:nt of at'& cstcl
compound (A) must be 0.005 parts by mass or less per 100

parts by mass ofalkanediol compound. 11&e term "ester com-
pound (A)*'eans a compound having an cater bond and I
Includes react&on products between epoxy compounds and
fatty acids. such as formic acid and acetic acid, reaction

&3)

In tfm present invention. as dcscribcxf above, reduction of
tlm contem of either thc ester compound (A) or tlm dioxanc
compound (C) leads to a less malodorous alkaned&ol compo-
s&tion. Another by-product causing a smell of an alkanediol
composiuon &s m& ether-containing dihydric nlcohol.
Examples of the ether-containing dihydric alcohol (B)
include compounds having general fonm& lac (4), (5), and (I&)

(whereu& R is as defined above). The ether-conte&nu&g d&hy-

dric alcohol (B) may be prixluccd by a dehydration cm&den-

sation reaction of alkm&ediols. The content of the etlmr-con-

taining dihydric alcohol (B) u& an alkanediol composition
according to the present uivention &s preferably 0 3 parts by
mass or less. morc preferably 0 2 parts by mass or less, and
still more preferably 0.15 parts by mass or less per 100 parts
by mass of alkanediol compound. More than 03 parts by
mass of'ther-c&mtaimng dihydric alcohol (B) in mi

alkaned&ol composit&on causes an unpleasant smell.

OH OH

R CH CH. 0 CHI CH— R

&Sl

pmducts between afkm&ediol compounds and I'atty acids, and
reaction products between compounds having a carbonyl

gmup, wh&ch are produced by the ox&dation of olefins. and

epoxy compounds or alkaimda&1 compounds These. ester
compounds cause. a smell Hence, thc content of an cater
compound in an alkanediol composit&on according to the
present Invention is 0.005 pans by mass or less. preferably
0.003 parts by mass or less, and more pre I'en&bly 0.001 parts
by mrwss or less per 100 parts by mass of alkanediol com-

pound. More than 0.005 parts by mass of ester compound (A)
ui an alkaned&ol composition causes an unpleasant smell.

In an alkanediol compos&t&on accord&ng to a second
en&boduuent o I'the present ini cation. the content of'a dioxane
compound (Cfi must be 0.2 pnns by mass or less per 100 parts
by mass of alkanediol compound. In the present invention,
reduction in the uuount of d&oxane compound (C) can also
reduce a smcfl. Examples of tlm dioxane compound (C)
include compounds having general fornmlac (2) and (3)
(wherein R is as defined above). The dioxane compound ((')
may be pmduced by a dehydrat&on condensation react&on of
alkancdiols or a condensation reactim& of unreacted ST&oxy

compounds The content of the dioxane compound ((.') in an
alkaned&of compo sit&on accord&ng to a second embodiment of
the present un ention is 0.2 parts by mass or less. preferably
0.15 parts by mass or less, m&d morc prcfi:rably 0 I pans by
mass or less per 100 parts by mass of alkanediol compound.
More than 0.2 parts by mass of dioxane compound (( 0 in an
alkanediol composiuon cmises an unpleasant smell.
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-continued 

OH 

CH2-O1-I 

R CH-CH2-OF1 

O

R-CH-CH 2-OF1 

(5) 

(6) 

Such a by-product may be analyzed by a method using an 
analyzer, such as gas chromatography, liquid chromatogra-
phy, a mass spectrometer, NMR, or IR, or by titration analysis 
of a saponification value, the degree of unsaturation, or a 
hydroxyl value. In terms of microanalysis of a by-product, the 
by-product may be analyzed preferably by instrumental 
analysis, more preferably by gas chromatography or with a 
mass spectrometer, and still more preferably by gas chroma-
tography. In an alkanediol composition according to the 
present invention, because the peak area ratio in a gas chro-
matography chart indicates the mass ratio, the mass ratio of 
each component can easily be determined. 

Gas chromatography analysis may be performed under any 
condition under which a by-product can be separated. Exem-
plary conditions are as follows: a gas chromatograph GC-1413 
(Shimadzu Corporation) with a J & W Scientific DB-1 col-
umn (100% dimethylpolysiloxane, inner diameter 0.53 mm, 
length 15 m, film thickness 1.5 µm); a 20 ml/min nitrogen 
carrier gas; an FID detector temperature of 320° C.; an air 
pressure of 50 kPa; a hydrogen pressure of 50 kPa; and a 
vaporization chamber temperature of 320° C. The column 
may be held at 60° C. for five minutes, be heated to 280° C. at 
10° C./min, and be held at 280° C. for three minutes. 0.1 jd of 
sample diluted to 1.5% by weight in ethanol may be injected 
with a microsyringe. 

Under the conditions described above, a main peak of 
1,2-octanediol appears at a retention time of about 10 min. A 
peak of a by-product, if any, appears before or after the main 
peak. The peak area ratio indicates the mass ratio of each 
component. A peak of an ester compound appears zero to two 
minutes before the retention time of the main peak. A peak of 
a dioxane compound appears four to seven minutes after the 
retention time of the main peak. A peak of an ether-containing 
dihydric alcohol appears eight to fifteen minutes after the 
retention time of the main peak. 

In an alkanediol composition according to a first embodi-
ment of the present invention, the peak area of an ester com-
pound appearing zero to two minutes before the retention 
time of the main peak must be 0.005% or less, preferably 
0.003% or less, and more preferably 0.001% or less of the 
main peak area. When the peak area of an ester compound 
exceeds 0.005% of the main peak area, the content of the ester 
compound exceeds 0.005 parts by mass per 100 parts by mass 
of alkanediol compound. A component causing a smell and 
having an unknown structure may appear zero to two minutes 
after the retention time of the main peak. A peak in this area 
is therefore indicative of a strong smell and is not preferred. 

In an alkanediol composition according to a second 
embodiment of the present invention, the peak area of a 
dioxane compound appearing four to seven minutes after the 
retention time of the main peak must be 0.2% or less, prefer-
ably 0.15% or less, and more preferably 0.1% or less of the 
main peak area. When the peak area of a dioxane compound 
exceeds 0.2% of the main peak area. the content of the diox-

6 
ane compound exceeds 0.2 parts by mass per 100 parts by 
mass of alkanediol compound. 

The peak area of an ether-containing dihydric alcohol 
appearing eight to fifteen minutes after the retention time of 

5 the main peak is preferably 0.3% or less. more preferably 
0.2% or less, and still more preferably 0.15% or less of the 
peak area of the main peak. When the peak area of an ether-
containing dihydric alcohol exceeds 0.3% of the main peak 
area, the content of the ether-containing dihydric alcohol 

10 exceeds 0.3 parts by mass per 100 parts by mass of alkanediol 
compound. This may cause a smell. 

An alkanediol composition according to the present inven-
tion may be produced by any known method that can reduce 
an ester compound by-product to 0.005 parts by mass or less, 

15 and/or that can reduce a dioxane compound by-product to 0.2 
parts by mass or less, per 100 parts by mass of alkanediol 
compound. As described above, the content of ester com-
pound and/or the content of dioxane compound cannot be 
reduced to the range described above by common distillation 

20 alone. A smell therefore cannot be removed. This is probably 
because the boiling points of the components causing a smell, 
that is, an ester compound and a dioxane compound, are very 
close to the boiling point of the alkanediol compound. 

Examples of a purification method used in the production 
25 of an alkanediol composition according to the present inven-

tion include azeotropic distillation of by-products and a large 
amount of water under reduced pressure; azeotropic distilla-
tion of by-products and an organic solvent under reduced 
pressure; azeotropic distillation of by-products, water, and an 

30 organic solvent under reduced pressure; blowing of water 
vapor under reduced pressure; adsorption of by-products on 
an adsorbent, such as an ion exchange resin or activated 
carbon, and subsequent distillation; recrystallization in a sol-
vent, such as ethanol, acetone, or hexane; and combinations 

35 thereof; and combinations of these methods and known puri-
fication methods. 

Among others, blowing of water vapor under reduced pres-
sure; azeotropic distillation of by-products and water and/or 
an organic solvent under reduced pressure (this is a method 

40 according to the present invention); and the addition of an 
organic solvent and blowing of water vapor under reduced 
pressure are preferred, because an ester compound causing a 
smell can efficiently be removed by these methods. 

In the blowing of water vapor, the total amount of water is 
45 preferably in the range of 30 to 200 parts by mass, more 

preferably in the range of 50 to 150 parts by mass, and still 
more preferably in the range of 50 to 100 parts by mass per 
100 parts by mass of alkanediol composition. The distillation 
temperature is preferably in the range of 80° C. to 120° C., 

50 more preferably in the range of 85° C. to 110° C.. and still 
more preferably in the range of 90° C. to 100° C. The degree 
of vacuum is preferably 10 kPa or less, more preferably 5 kPa 
or less, and still more preferably 1.3 kPa or less. 

The amount of the organic solvent is preferably in the range 
55 of 30 to 200 parts by mass, more preferably in the range of 50 

to 150 parts by mass, and still more preferably in the range of 
80 to 120 parts by mass per 100 parts by mass of alkanediol 
composition. Furthermore, the organic solvent may be added 
in a plurality of portions. For example, the addition and 

60 removal of 10 parts by mass of organic solvent may be repeat-
edly performed. In the addition of the organic solvent in a 
plurality of portions, the total amount of the organic solvent is 
preferably in the range as described above. 

The amount of water is preferably in the range of 30 to 200 
65 parts by mass, more preferably in the range of 50 to 150 parts 

by mass, and still more preferably in the range of 80 to 120 
parts by mass per 100 parts by mass of alkanediol composi-
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OH
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Such a by-product n&ay be analyzed by a nwthod using an
analyzer, such as gas chromatography, hquid chlomatogm-

phy. a mass spec&rome&er. NMR, or IR. or by titraunn analysis
ol' saponificatiim value, the degree ol'nsaturtulon, Or a

hydroxyl value. In terms ofmicroanaiysis ofa by-product. the
by-pmduct may be m&alyzed preferably by &nstrtuuental

analysis. more preiennbly by gns cluomatogmphy or with a „,
mass spccirometcr. and still nu&re prcfombly by gas chroma-

toyaphy. In an alkanechol con&position ilccllrding to the
present invention, because the peak area rat&o &n a gas chro-

n&atopuphy clrart ind&cales the mass ralio. Ihe mass ralio of
each component cm& easily bc detcm&iimd.

Gas clu omato raphy umlys&s maybe performed under any
cond&tion under which a by-product can be separated. Exem-

plary condiuons areas folklv s a gas cluomatographrrr-1413
(Slumadzu Corporat&on) w&th a I g; W Scient&hc DII-I col-
umn (100% dimethylpnlysiloxanc, inner diamctcr 0.53 nm&, ln

length 15 m, film thick»ess 1.5 lun), a 20 inl/mu& mtrogen
carrier gns; an I&ID detector temperature of 320'a an a&r

prcssure of 50 kPa. a hydrogen pressure of 50 kPa: and a

vaponzat&on chamber temperature ol 320'. The colmun
mny be lmld at ti0" r. for five minutes, be Imated to 2g0'. at "»

10'r /&illa, and beheld at 2g0''or thine HI&in&lcs 0101ol'ample

d&luted to 1.5% by we&ght in ethanol may be u&jected

with a microsyringe.
Under tbc condiuons described above, a main peak ol

1.2-octanediol appears at a retention time of about 10 min. A sn

peak of a by-product, if m&y, appears befi&rc nr after the main
peak. 'Ihe peak area ratio &nd&cates the mass mtio of each
component. A peal ofan ester compound appears zero to two
minutes before the rctcntion time of the main peak A peak of
a dioxane compound appears four to seven minutes after the ss
retention time of the mau& peak. A peak ofan ether-containing
dd&ydrtc alcohol appears eight to fifteen m&nutes after the
retention time of the main peak.

In an alkanediol composltiim according to a first embodo
ment of the present invennon. the peak area of an ester corn- n

pound appear&ng zero al two minutes before the retention
lime of the nuun peak must bc 0 005% or less, prefcrnbly
0.003% or less. and more prefembly 0.001'I'v or less of the
main peak arcs When thc peak area of an esmr con&pound

exceeds 0 005% of the mainpeak arml, lhe cot&tent of the ester I

compound exceeds 0 005 parts by mass per 100 parts by mass
ol'alkancdiol compom&d A component cm&sing a smell and
having an unknolvn structure may appear zem to two minutes
after the retention tinw. of the main peak. A peak in this area
is thercfilre indiaitivc of'a strong smell m&d is not prcfcrrcx( al

In an alkaned&ol compos&tion according to a second
mnbodimm&t of the present invention, the peak area of a

d&oxm&e compo&u&d appearing four to seven m&nutes after the
retention time of the main peak must be 0.2%v or less. prefer-
ably 0 15% or lesg and more prefi:rabiy 0 1% or less of the I
ma&n peak area. Wq&en the peak area of a d&oxane compound
exceeds 0.2% of the main peak area, the content of the diox-

ane compound exceeds 0.2 parts by mass per 100 parts by
mass of alkanediol compound.

The peak area of m& ether-containing dihydric alcohol
appearing eight to fiftccn minutes slier thc retention time of
the mau& peak is preferably 03% or less, more preferably
0.2%v or less, and still more prefembly 0.15% or less of the
peak area of the ma&n peak. When the peak area of an ether-
contauun d&hydric alcohol exceeds 03% of the main peak
area, the content of thc ether-ixintaining dihydric alcohol
exceeds 0.3 parts by mass per 100 parts by mass ofalkanediol
compound. This may cause a smell.

An alkanedm1 compositnm according io the present inven-
t&on may be produced by any lo&own method that can reduce
an ester compound by-product tn 0.005 parts by mass or less,
and/or that can reduce n dioxane compmmd by-pmduct to 0.2
parts by mass or less, per 100 parts by mass of alkanediol
con&pound. As described above.. tlm content of ester com-

pound and/or thc mmtcnt of d&oxm&e compound cmuxu bc
reduced to the range described above by conunon distillation
akme A smell tlmrclilre cannot bo removed Tlris is probably
because the boiling points of the components causing a smell,
that is, m& ester compound and a dioxane compound, are very
close to the boilu&g point of the alkm&ed&ol compound.

L'xamples of a purification method used &n the product&on
of an alkanediol composition according to the present inven-
t&on u&elude azeotrop&c dist&llation ofby-products u&d a large
amo&u&t ofwater under reduced pressure: azeotropic distilla-
t&on of by-products nnd u& organic solvent umier reduced
pressure: azeotropic d&stillation of by-product». water, and an
organic sohmnt under reduced pressure, blowing ol'ater
vapor under rcxiuced pressure, xlsorption of byproducts on
an adsorbent, such as an &on exclmnge res&n or activated
carbon. and subsequent distillation: rccrystallization in a sol-
venl. such as ethanol. acetot&e, or hexane; and combinat&ons
thereof: and combinations of these methods and known pu ri-

licauon methods
Among others. biov ung ofwater vapor under reduced pres-

sure; azcxltropic distillation of by-products and water and/or
m organic solvm&1 under reducvd pressure (this &s a method

according to the present invention); and the addition of m&

organic solvent and blowinn of water vapnr under rcduccd
pressure are preferred, because an ester compound causing a

smell can efhciently be removcxi by these methods.
In thc bknving of water vapor. thc total amount ofwater is

preferably in the mnge of 30 to 200 parts by mass, more
preferably in the range of 50 to 150 parts by mass, m&d still
more preferably u& the range of 50 &o 100 parts by mass per
100 parts by mass ofalkanediol compos&tion. The distillation
tempernture is preferably in thc rm&ge oi'0''o 120'

„

more prefertnbly u& the rm&ge of g5', to 110'., and st&ll

more preferably in the range of 90" C. to 100'. The deyee
ol vacu&un &s pret arab ly 10 kPa or less. morc prelerablv 5 kPa
or less, and still more preferably 1.3 kPa or less.

Tlm amount of tlm organic solvent is preferably in the range
of30 to 200 parts by mass. more preferably in the range of 50
to 150 parts by mass, and stil I more preferably in the range of
g0 to 120 parts by mass per 100 pmts by mass ol'alkanediol
compos&uon. I'urthenuore, the organ&c solvent may be added
in a plurality of portions. For example, the addition and
renulval of 10 parts by

mrna

ol'organic solvent may bc ri7& at-

edly perfonued. In the addition of the organ&c solvent in a

plurality ofpint iona the total amount of the organic solvent is

preferably in the ran e as descrtbed above.
The amount of w ster is prefembly in the range of 30 to 200

parts bv n&ass, more prefcmbly in the range of 50 to 150 parts
by mass. and st&11 more preferably &n the mange of g0 to 120

parts by mass per 100 parts by mass of alkanediol composi-
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tion. Furthermore, water may be added in a plurality of por-
tions. For example, the addition and removal of 10 parts by 
mass of water may be repeatedly performed. In the addition of 
water in a plurality of portions, the total amount of water is 
preferably in the range as described above. The degree of s 
vacuum is preferably 10 kPa or less, more preferably 5 kPa or 
less, and still more preferably 1.3 kPa or less. 

When an organic solvent and water, or an organic solvent 
and water vapor, are combined, preferably 20-150 parts by 
mass, more preferably 30-100 parts by mass of water or water t0 
vapor per 100 parts by mass of organic solvent is added or 
blown. The total amount of the organic solvent and water or 
the total amount of the organic solvent and water vapor is 
preferably in the range of 50 to 300 parts by mass, more 
preferably in the range of 80 to 250 parts by mass, and still is 
more preferably in the range of 100 to 200 parts by mass per 
100 parts by mass of alkanediol composition. The degree of 
vacuum is preferably 10 kPa or less, more preferably 5 kPa or 
less, and still more preferably 1.3 kPa or less. 

Examples of organic solvent for use in the purification 
method include glycol compounds, such as ethylene glycol, 
propylene glycol, butylene glycol, diethylene glycol, dipro-
pylene glycol, methyl cellosolve, ethyl cellosolve, propyl 
cellosolve, butyl cellosolve, propylene glycol monomethyl 
ether, and diethylene glycol monomethyl ether; acyclic 
hydrocarbons, such as hexane, octane, nonane, and decane; 
and aromatic hydrocarbons, such as benzene, toluene, xylene, 
trimethylbenzene, cumene, and naphthalene. Among others, 
in terms of removal of by-products, glycol solvents are pre-
ferred, propylene glycol, dipropylene glycol, and diethylene 
glycol are more preferred, and propylene glycol is most pre-
ferred. 

If necessary, another component may be added to an 
alkanediol composition according to the present invention 
within the limits not compromising the advantages of the 35 

present invention. Examples of the additive component 
include water; surfactants, such as nonionic surfactants, 
anionic surfactants, cationic surfactants, and amphoteric sur-
factants; antioxidants: light stabilizers; silicone oils; thicken-
ers; oil solutions; powders (pigments. dyes, and resins); pre- 40 

servatives; perfumes; humectants; bioactive components; 
salts: solvents; antioxidants; chelating agents; counterac-
tives; pH adjusters; enzymes; and cyclic oligosaccharides 
such as cyclodextrins. 

An alkanediol composition according to the present inven-
tion may be allowed to react with another compound reactive 
with a hydroxyl group. Examples of the compound reactive 
with a hydroxyl group include isocyanate compounds, epoxy 
compounds, and compounds containing carboxylic acids 
such as fatty acids. An alkanediol composition according to 
the present invention may be allowed to react with these 
compounds and thereby be included in urethane resins, epoxy 
resins, and polyesters. Furthermore, because an alkanediol 
composition according to the present invention contains only 
a small amount of by-products, few side reactions occur, and 
a final product advantageously contains only a small amount 
of by-products. 

A cosmetic according to the present invention contains an 
alkanediol composition according to the present invention. In 
the cosmetic, the alkanediol composition may be used as a 
humectant or a preservative, or a pearling agent in a shampoo. 
Examples of the cosmetic include facial cleansing creams, 
cleansing foams, cleansing creams, cleansing milks, cleans-
ing lotions, massage creams, cold creams. moisture creams, 
sun blocks, body shampoos, hair shampoos, hair rinses, hair 
treatments, hair-restorers, hair creams, hair lacquers, setting 
lotions, hair bleaches, color rinses, permanent wave lotions, 

8 
hand creams, lipsticks, packs. foundations. toilet water, cos-
metic liquid, milky lotions, colognes, bath cosmetics, kitchen 
detergents, laundry detergents, bath detergents, nail cosmet-
ics. and tooth powders. 

EXAMPLES 

The present invention will be further illustrated with 
examples below. 

Production of Diol Compound 

Production Example 1 

Production of Octanediol 

381 g (3.4 mol) of a-olefin having eight carbon atoms and 
218 g (4.5 mol) of 95% formic acid were charged into a 2000 

20 
ml four-neck glass flask with a stirrer, a thermometer, and a 
nitrogen inlet. Then, 261 g (4.6 mol) of 60% hydrogen per-
oxide was added dropwise at 60° C. for two hours. After the 
completion of dropping, the reactant was aged at 60° C. for 
eight hours. After the reactant was left to stand and a lower 

25 aqueous layer was removed, 192 g (1.2 mol) of 25% aqueous 
sodium hydroxide was added to the reactant. The reactant was 
stirred at 60° C. for 30 minutes for saponification and was left 
to stand. A lower aqueous layer was then removed. After the 
saponification and removal of the aqueous layer were per-

30 formed one more time, the product was washed with hot water 
and hexane to yield 380 g of 1,2-octanediol. 

Production Example 2 

Production of Decanediol 

As in Production Example 1, 1,2-decanediol was produced 
from an a-olefin having 10 carbon atoms. 

Production Example 3 

Production of Dodecanediol 

As in Production Example 1, 1,2-dodecanediol was pro-
45 duced from an a-olefin having 12 carbon atoms. 

Purification 
Treatment 1 

A hundred grams of diol compound produced in Produc-
tion Example 1, 2, or 3 and 100 g of propylene glycol were 

50 charged into a 500 ml four-neck glass flask with a stirrer, a 
thermometer, and a nitrogen inlet. The reactant was heated to 
90° C. to 95° C. Propylene glycol was then completely 
removed at a reduced pressure of 1.33 kPa to yield a purified 
diol compound. 

55 Treatment 2 
A hundred grams of diol compound produced in Produc-

tion Example 1, 2, or 3, 100 g of propylene glycol. and 50 g of 
water were charged into a 500 ml four-neck glass flask with a 
stirrer, a thermometer, and a nitrogen inlet. The reactant was 

60 heated to 90° C. to 95° C. Propylene glycol was then com-
pletely removed at a reduced pressure of 1.33 kPa to yield a 
purified diol compound. 
Treatment 3 

A hundred grams of diol compound produced in Produc-
65 tion Example 1, 2, or 3 was charged into a 300 ml four-neck 

glass flask with a stirrer, a thermometer, and a nitrogen inlet. 
The reactant was distilled at a temperature in the range of 
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tion. Furthermore. &Later may be added in a plurality ol'por-
tions. I'or exanlple. the addit&on and removal of 10 parts by
mass of ivater may be repeatedly performed. In the addition of
water in a plurality of portiong the total amount of water is

prefembly ul the mnge as descnbed above. The degree of s

vacuum is prefembly 10 kl'a or less. more preferably 5 kVa or
less. and soll more preibmibly 1.3 kPS or less.

)Vien an organic solvent and ivater, or an organ&c solvent
mid ivatcr vapor, arc combined, prcl'crably 20-150 paris by
n&ass. more preferably 30-100 parts by mass ofwater or water nl

vapor per 100 parts by mass of organic solvent &s added or
blown The to&al amount of thc organic sohunt mid water or
the total amount of the or amc solvent uld water vapor is
p&Lfi:fably in the range ol'0 to 300 parts by n&ass, more
prefi:rably ul the range of SO to 2&0 parts by mass, and still
more prefembly in the range of 100 to 200 parts by mass per
100 parts by mass of alkm&ediol composition 11&e degree of
vacuum &s preferably 10 kPa or less. more preferably 5 kPS or
less. Snd still more preferably 1.3 kPa or less.

Fxamples oi'rgm&ic solvent for uiv. in the puriiicatiim zo

method include glycol compounds, such as ethylene glycol,
propylene glycol, butylene glycol, diethylene glycol, dipro-
pylene lycol. methyl cellosolve. ethyl cellosolve. propyl
cellosolve. butyl cellosolve. pmpylene glycol monomethyl
ether, and diethylene glycol monomethyl ctl&cr; acyclic "

hydrocarbons, such as hexane, oct u&e. nonane, and decane;
and aromatic hydrocarbons. such as benzene, toluene, xylene.
trimethylbcnzene, ciunene, and naphthalene Amono others.
&n terms of removal of by-products, glycol solvents are pre-
I'crred, propylene glycol, dipropylene glycol, and dicthylenc &o

glycol are more preferred. m&d propylene lycol &s most pre-
ferred.

If accessary. Sliothci conlponL&rt nldv bc addodi to an
alkaued&ol compos&t&on accord&ng to the present ulvent&on

wid&in the limits not compromising tlm advantages of the "»

prcscni invcniion. I',xamplcs ol'hc additive component
u&elude v,ster; surfactmlts, such as non&on&c surfactants,
anionic surfactants, cationic surfactantw and amphoteric sur-
I'actunts, antioxidanm, light stabilizers: sibcone oils. tlncken-
ers; oil solutions: powders (pigvments, dyes, and resinsj; pre- do

sLrvativcs; pc&fuf&ms: hulncctants, biodctivc con&pi&Ccats,

salts: solvents: antioxidants; chelating agents; counterac-
tives: pH adjusters; enzymes; and cyclic oligosaccharides
such as cyclodcxtrins

An alkanediol compos&tion according to the present &Oven- 4.

tion may be allowed to react with another compound reactive
w&th a hydroxyl youp. Examples of the compound react&ve

w&th a hydroxyl group include isocyanate compounds, epoxy
compounds. mid cmupounds contauiing carboxyhc acids
such as fatty ac&ds. An alkanediol compos&tion accordulg to o

the present in~cation may be allowed to react ivith these
compounds and thereby be included in urethane resulw epoxy
resuls, and polyesters. k'u&thermore, because ml alkaned&ol
aon&position according to the present invention contains only
a small amoun& of by-products. few s&de react&ons occur, and s

a final product advantageously contains only a small amount
ol'by-products

A cosmet&c according to the present &nvenuon cont uns an
a lkm&ed iol composition according to the present invention. In
thc cosmetic, the alkanaliol cmnposition may bi. used as a al
luunectant or a preservative, or a pearlu&g agent in a shampoo.
Fxamplcs of the cosmetic include facial cleansing creams,
cleansing fomns. cleans&ng creanls, cleans&n mdks, cleans-
ing lotions, massage creams, cold creams, moisture creams,
sun blocks. body shampoos, hair shampoos. Imir rinscg hair 1

treatments. ha&r-restorers, ha&r creams. hair lacquers, sett&ng

lotions. hair bleaches, color rinses, pem&anent wave lotions,

hand creams, lipsticks, packs, foundations. toilet water, cos-

metic liquid, milk3 lotions, colognes, bath cosmetics, kitchen
detergents. laundry detergents, bath detergent~, nail cosmet-
ics, and tooth powders.

EXAMPLES

The present uivcntion will bc I'urther Illustrated v,iih
examples below.

Product«in oi'Diol C:onipound

Production I'ixample I

Pniduction of Octaned&ol

3S I g (3.4 mol) ofa-olefin having eight carbon atoms and
21S g (4.5 mol) of 95%v form&c ac&d were charged into a 2000
ml Ibur-neck glass fiask with n st&rrcr, a thermometer. nnd a

nitrogen inlet Then, 261 g (4.6 mol) of 60% hydrogen per-
oxide was added dropwise at Cifi" CL for two hours. After the
complet&on of droppulg. the reactant was aged at 60'. for
cigh& hours Aficr thc reactant was Icfi to stand m&d a lower
aqueous layer was rcmovixk 192 g (1.2 mol) of 25% aqueous
sodium hydroxide was added to the reactant. The reactant was
stirred at 60'. for 30 minutes for sapomlication and was lefi
to s&und. A Ioii er aqueous layer was then removi«L After the
saponification and removal of the aqui«&us layer were per-
formed one more time, the pm duct w as iva shed w it h hot water
and hexane to y&eld 3SO of 1,2-octaneihol.

Production Example 2

Product&on of Decaned&ol

As &n Production Fxmnplc 1. 1.2-decanedio1 was pmduced
from an a-olefin having 10 carbon atoms.

I'roduction Example 3

Production of Dodecaned&ol

As in Production Fxamplc I, 1,2-dodecanediol was pro-
duced from an a-oleiin having 12 carbon atoms.
Purification
Treatmenl I

A lnu&dred grams of diol compound produced in Vroduc-
tion Ex&miple 1. 2. Or 3 and 100 g ol'propylene glycol «ere
char ed u&to a 500 ml four-neck glass flask « ith a st&rrer. a

thermometer, and a nitrogen inlet. The reactant was heated to
90'. to 95'. Propylene glycol was then completely
removed at a reduced pressure of 1.33 kPa to yield a purified
diol compound.
Treaiment 2

A lnmdred grams of diol compound produce«I in Produc-
tion F vamp le 1. 2. or 3, 100 go l'propylene glycol, and 50 gol'ater

is ere charged into a 500 ml four neck glass fiask with a
stirrer. a thermonwter, and a nitrogm& inlet. The reactant was
lmated &o 90''. io 95" C'ropylm&i glycol wtws then com-
pletely removed at a reduced pressure of 1.33 kPa to yield a

purified diol compound.
Treatment 3

A lnmdred grams of diol compound produced in Produc-
tion Fxamplc I, 2, or 3 was charg&xI into a 300 ml foiu-neck
glass fiask ii ith a st&rrer, a thermometer. and a nitrogen inlet.
'lhe reactant was distilled at a temperature in the range of
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120° C. to 180° C. and a reduced pressure in the range of 1.4 
to 1.8 kPa to yield a purified diol compound as a main frac-
tion. 
Treatment 4 

Fifty grams of diol compound produced in Production 
Example 1, 2, or 3 and 10 g of activated carbon were charged 
into a 200 ml beaker and were stirred at 50° C. After two 
hours, the activated carbon was filtered out to yield a purified 
diol compound. 

The purified diol compounds thus produced were analyzed 
by gas chromatography under conditions described below. 
Peak areas were calculated to determine the amounts of impu-
rities. The amounts of impurities were expressed as ratios of 
peak area to that of the main peak (diol compound), which 
was set to be 100. Tables 1 to 3 show the results for 1,2-
octanediol (Production Example 1), 1,2-decanediol (Produc-
tion Example 2), and 1,2-dodecanediol (Production Example 
3), respectively. 

Analyzer: GC-1413 (Shimadzu Corporation) 
Column: DB-1 (J & W Scientific, 100% dimethylpolysi-

loxane, inner diameter 0.53 mm, length 15 m, film thickness 
1.5µm) 

Carrier gas: Nitrogen, 20 ml/min 
Air pressure: 50 kPa 
Hydrogen pressure: 50 kPa 
Temperature of vaporization chamber: 320° C. 
Heating rate: held at 60° C. for five minutes, heated to 280° 

C. at 10° C./min, and held at 280° C. for three minutes. 
Sample amount: 0.1 µl (1.5% by weight in ethanol) 

TABLE 1 

Retention time (min) 

8.3-10.2 10.3 10.4-12.3 14.3-17.3 18.3-25.3 

Treatment 1 0.003 100 
Treatment 2 0.001 100 
Treatment 3 0.03 100 
Treatment 4 0.13 100 
Untreated 0.25 100 0.05 
Identified Ester Diol 
components compound compound 

0 
0 
0 
0 

0.16 
0.03 
0.29 
0.32 
0.48 

Dioxane 
compound 

0.29 
0.25 
0.41 
0.48 
0.58 

Ether-
containing 
dihydric 

TABLE 2 

Retention time (min) 

11.1-13.0 13.1 13.2-15.1 17.1-20.1 21.1-28.1 

Treatment 1 0.006 100 0 
Treatment 2 0.002 100 0 
Treatment 3 0.05 100 0 
Treatment 4 0.14 100 0 
Untreated 0.23 100 0.04 
Identified Ester Diol 
components compound compound 

0.18 
0.04 
0.30 
0.33 
0.46 

Dioxane 
compound 

0.32 
0.23 
0.42 
0.51 
0.61 

Ether-
containing 
dihydric 
alcohol 
alcohol 

TABLE 3 

Retention time (min) 

13.7-15.6 15.7 15.8-17.7 19.7-22.7 23.7-30.7 

Treatment 1 
Treatment 2 

0.006 100 0 0.19 0.29 
0.002 100 0 0.06 0.21 

10 

15 

20 

25 

30 

10 

TABLE 3-continued 

Retention time (min) 

13.7-15.6 15.7 15.8-17.7 19.7-22.7 23.7-30.7 

Treatment 3 
Treatment 4 
Untreated 
Identified 
components 

0.05 100 
0.15 100 
0.21 100 
Ester Diol 

compound compound 

0 0.25 
0 0.32 
0.03 0.45 

Dioxane 
compound 

0.41 
0.49 
0.6 

Ether-
containing 
dihydric 
alcohol 

Test Example 1 

Alkanediol compounds in Treatments 1 to 4 and untreated 
alkanediol compounds were evaluated by ten panelists (five 
men and five women) for evaluation items described below. 
Table 4 shows the results. 

TABLE 4 

Number of Panelists 

o A 

Treatment 1 

Treatment 2 

Treatment 3 

Treatment 4 

35 Untreated 

40 

45 

1,2-octanediol 
1,2-decanediol 
1,2-dodecanediol 
1,2-octanediol 
1,2-decanediol 
1,2-dodecanediol 
1,2-octanediol 
1,2-decanediol 
1,2-dodecanediol 
1,2-octanediol 
1,2-decanediol 
1,2-dodecanediol 
1,2-octanediol 
1,2-decanediol 
1,2-dodecanediol 

9 
10 
10 
10 

0 
0 
0 
0 
0 
0 
0 
0 

0

8 2 

0 
0 
0 
4 
3 
4 
2 

0 

0 
0 
0 
0 
0 
0 
6 
7 
6 
8 
9 
9 

10 
0 10 
0 10 

o: No smell. 
A: A little smell but not unpleasant. 
x: Unplesant smell. 

These results show that, in gas chromatography, a large 
peak (ester compound) at zero to two minutes before the peak 
of a diol compound and/or a large peak (dioxane compound) 
at four to seven minutes after the peak of the diol compound 
are indicative of an unpleasant smell. 

Test Example 2 

1,2-octanediol in Production Example 1 was purified by 
50 the method described in Treatment 2. Shampoos were pre-

pared with the purified 1,2-octanediol and untreated 1.2-oc-
tanediol according to the formula shown in Table 5. The two 
shampoos were evaluated by ten panelists (five men and five 
women) for smell when the shampoos were used. 

55 

60 

TABLE 5 

Component 
Amount 

(% by mass) 

Sodium polyoxyethylene (3) lauryl ether sulfate 
Laurel amine oxide 
Lauryl amine propyl betaine 
Propylene glycol 
Hydroxyethyl cellulose 
1,2-octanediol 

65 Purified water 

25.0 
3.0 

18.0 
3.2 
0.5 
0.1 

Remainder 
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Rther
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hi)i di'(

'ABLE

2

Retentnon time In)m)

I 1 I-li 0 111 13 2-1 I 17 1-?tl I I 1-28 I

120''. to 180O 6'. and a rixiuced pressure in the range of 1.4

to 1.8 kPa to yidd 0 puritied diol compound as a main frnc-

non.
Ti edifnefli 4

Fifty grams ol'iol compound produced in Produciion
I.sample I, 2, or 3 mtd 10 g of activated carbon were charged
into a 200 ml beaker and iiere stirred at 50'. After two
lui urs, ihc acta ated carbon was filtered out to yfcki n punfied
thol cfullpound.

Tlm puriftud dio I compounds thus producex( were analyzed
by gas chromatography under cmiditions described below
Peak areas were ca Icu lated to detemiine the amounts of impu-
rities Thc amounts of impurities werc cxprcsscd as ratios of
peak area io thai of the nuiin peak (diol compound). winch
was set to be 100. I'shies I to 3 shoi& the results for 1.2-

octancdiol (Production Fxamplc I). 1,2-decanediol (Produc-
tion Example 2), mid 1,2-dodecmtediol (Producnon Ltxmnple

3), respectively
Analyzer: CIC-14B (Siumadzu Corponntion)
Cohnnn: BB-I (1 8: VV Scientific. 100%O dimethylpolysi-

loxane, inner diameter 0 53 nun. Iength 15 m, film thictotcss
1.5 pirl)

Carrier gas: Nitrogen, 20 ml/min
Air pressure 50 LPa

1iydrogen pressure: 50 kPa
Tcnipi)raltlrc of Hlporlzail(III clmniber 320'.
ilmiting rate, held at 60' for five minutes, heated to280',
at 10'./mui. and held at 280'. for three muiutes.
Sampleanuiunh 0 I ul (1.5% by weight in ethanol)

TABLLI 3-contuiued

Rotc)It on filnc &lint)

1'17 156 157 158-177 I&/7 27 237 107

1(eatutent 3

Tt&'at(limn 4
Untreated
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10

tn txi
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0, I
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iut)

I m)

IAA

Dmt
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0.03

2

0,32
n,ns

Dioxatne
Mttipoutlti

( 41

f),49

0.6
i(hei

coI)t,nn n

4 hydu.
dmiiol

Test Fxample I

Alkanedioi compounds in Treatments I to 4 and untreated
alkanediol compounds v,ere evaluated by ten panelists (five
mcn and live women) for evaluation items dcscribcd bekiw.

Table 4 shoivs the results.

"0
TAB i,ii 4
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9
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If)
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Test Fxmnple 2

These results sluiw thai. in gas chromatography. a large
peak (msier compound) ai zero to tw o muiutes bet'orc the peak
of a dioi compound and/or a large peak (dioxane compound)
at four to seven minutes after thc peak of the diol conipound
arc indicative of an unpleasant entail.
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ddt't'Ci'('lcohol

ucohof

1.2-octnnudiol in Production iixmnpie I was purified by
(J

ihe method described in Treatment 2. Shmupoos were pre-
par)xf with the purihcd 1,2-octanediol and untreated 1,2-oc-

tanidiol according Io thc fornuila shtiw!I hl Table 5 The two
sltampoos were evaluated by ten panelists (five men and five
women) for smell when the shampoos were used.
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As a result of evaluating the smell of shampoo, nine pan-
elists felt that the smell of the shampoo containing a 1,2-
octanediol composition purified by the method described in 
Treatment 2 was better than that of the shampoo containing an 
untreated 1,2-octanediol composition; one panelist felt that 
the two shampoos have the same smell; and no panelist felt 
that the smell of the shampoo containing an untreated 1,2-
octanediol composition was better than that of the shampoo 
containing a purified 1,2-octanediol composition. 

10 

The invention claimed is: 
1. A process for producing an alkanediol composition, 

comprising the steps of: 
(a) oxidizing an olefin to produce an epoxy compound; 

15 
(b) hydrolyzing the epoxy compound to produce the 

alkanediol composition: and 

12 
(c) adding glycol compounds, or glycol compounds and 

water to the alkanediol composition and removing gly-
col compounds, or glycol compounds and water under 
reduced pressure. 

2. The process for producing an alkanediol composition 
according to claim 1, wherein the alkanediol compound has a 
general formula (1), 

(1) 
R -CH 2-111- r 

OH OH 

wherein R denotes an alkyl group having 4-15 carbon 
atoms. 

* * * 
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12
gs a result of evaluating the smell ol'hampoo, nine pan-

elists felt that tlm smell of the shampoo containing a 1.2-

octanedlol composition puriTied by the method descnbed In
Treatment 2 w m better thmt t )mt of the s hatnpoo containing an
untrcatcd 1.2-octancxlio) contpositrmt: one panelist felt that
the tvto shampoos have the rmme smell: mtd no panelist felt
drat the smell ol the sh unpoo contauung an untreated 1.2-

oct utedtol cotnpositton was better than that of the slulntpoo
containing n purified 1.2-octanediol contposition

The Invention claimed ts:
l. A process for producing nn alkancdiol composition.

comprising the steps of
(a) oxidizing an olefin to produce an epoxy compotutd;

(b) hydrolyzing tlm epoxy compound to produce the
alkmtediol composttion; and

R— I.'H — CH — CH

OH OH

Hi

whereto 1( denotes an alkyl youp lmving 4-15 carbon
atoltls.

(c) adding glycol compounds, or glycol compounds and
~ster to tlm alkmmdiol composition and removing gly-
col compounds. or glycol compounds and tvatcr under
reduced prcssure

2 Tlm pmcess for producing an nlkmtediol composition
according to claim 1, v hemin tlm afkancxfiof compound has a
gcncml formula (1).




