[ Desi gnati on of Docunent] Description [Title of the

I nvention] H GHLY PURE ACETONI TRI LE AND PROCESS FOR
PRODUCI NG THE SAME [ Technical Field] [0001] The
present invention relates to highly pure acetonitrile
and a process for producing highly pure acetonitrile.
[ Background Art] [0002] At present, acetonitrile
generally comrercially available is nostly prepared by
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[Techriical Fiel

[0001]
The present invention relates to highly pure
acetonitrile and a process for producing highly pure

acetonitrile.

[Background Art]

[0002]

At present, acetonitrile generally commercially
available is mostly prepared by recovering and purifying
crude acetonitrile obtained as a by-product in the
production of acrylonitrile or methacrylonitrile by
catalytic ammoxydation of propylene or isobutene with
ammonia and molecular oxygen.

[0003]

The crude acetonitrile obtained as a by-product
contains impurities such as allyl alcohol, oxazole, water,
acetone, hydrocyanic acid, acrylonitrile,
methacrylonitrile, acrolein, propionitrile, cis- and

trans-chrotononitrile, acrylic acid, methyl acrylate,



acrol ein, nethacrolein, and acetone, inpurities

i npossi ble to anal yze, and the |ike. [0004]

Acetonitrile is used as a solvent for chem ca

reactions, particularly a solvent for synthesis and

purification of pharmaceutical internedi ates, a nobile

phase sol vent for high-performance |iquid

chromat ography, and the |like. Also, recently, it is
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a solvent for synthesis of organic EL materials, a
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In view of such applications, its high purification
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plications acetonitrile may be considered as
nor e prﬁ:fc?diied one. [0005] As a nethod of confirmng
the high purification, analysis of the inpurities by
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and the like. Also, recently, it is used as a solvent
for DNA synthesis and purification, a solvent for
synthesis of organic EL materials, a cleaning solvent for
electronic parts, and the like. 1In view of such
applications, its high purification is required. When
one product can be used in various applicaticns, such
acetonitrile may be considered as mcre preferred one.

[0005])

As a method of confirming the high purification,
analysis of the impurities by an absorbance method in an
ultraviolet region is very effective for analysis of a
minute amount of impurities since the absorbance method
in an ultraviolet region is an analytical method
exhibiting a very high sensitivity.

Particularly, in the case that acetonitrile is

used as a mobile phase sclvent for high-performance

liguid chromatography, an important item of guality is an




absorbance in ultraviol et absorption at a wavel ength
of 200 nm Recently, since the analysis can be
performed at a higher sensitivity at a | ower

wavel ength side, quality wth a | ow absorbance in
ul traviol et absorption at a wavelength of 200 nmis
requi red. Even when the acetonitrile is high purity
acetonitrile, in the case that a very mnute anount

attfordapound: havihgoast abserpanes it an wiidBmdtietof
region 1s present as an 1 npurity, the acetonitrile is
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response may be o% erved ~against inpurities having no
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solvent or cleaning agent for the above applications,
abgogihanice contamt L bEr Y 6Bl 6hi EFPLEN 4 S EFRS<: a8 an
impurity, the acetonitrile is not satisfactory as a
mobile phase solvent for high-performance liquid
chromatography owing to its high absorbance.
[0008]
On the other hand, no response may be observed

against impurities having no absorption in an ultraviolet

region and even when it is regarded as a high purity one

based on the absorption analysis in an ultraviolet region,

it is not assured that the other impurities are not
contained. Propionitrile hardly has ultravioclet
absorption and also is a compound most difficult to
remove until a high level of removal among known
impurities.

[0007]

In applications to be used as the solvent or
cleaning agent for the above applications, a small

content of propionitrile is required.



3 There have been proposed various processes for
purifying acetonitrile by renoving inpurities to a
high extent. For exanple, the present applicants have
proposed a process for producing highly pure
acetonitrile having an absorbance in ultraviolet
absorption at a wavel ength of 200 nm of 0.05 abs/cm
or less by reacting purified acetonitrile with
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resulting product into contact wwth a substance
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0 subjecting the resulting acetonitrile to further

distillation treatne tQ_Rr c [ I
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produci.ng highly pure  acetonitrile by steps of one, ,
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acetonitrile with nascent oxygen and subsequently
bringing the resulting product into contéct with a
substance selected from solid bases and adsorbents.
Specifically, ozone is disclosed as the nascent oxygen
and an anion-exchange resin as the adsorbent. A step of
subjecting the resulting acetonitrile to further
distillation treatment to produce highly pure
acetonitrile has been also disclosed (see, e.g., Patent
Document 1).

[o008]

In addition, as similar processes, there have
been disclosed processes for producipg highly pure
acetonitrile by steps of ozone treatment and column
treatment with molecular sieves, active alumina, zirceonia,
charcoal, or graphite carbon (see, e.g., Patent Documents
2 and 3).

[0009]

Although the acetonitrile obtained by such steps



Al t hough the acetonitrile obtained by such steps 4 is
excel l ent highly pure acetonitrile having a high
purity and a very small absorbance in an ultraviol et
region, it still suffers from problens that
propionitrile is not sufficiently reduced, the steps
are conplex since it is produced via plurality of
treating steps, and the cost largely increases since

1RSI 1GaS hDp %‘J@er&@ejﬁbﬂiﬁ:ErQHéUlHafvii&@ izdigh
I ncreases. [00101 n addition, there has been
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acetonitrile wherein purified acetonitrile is
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al so a Fressurization- resistant facility is

necessal3Q1WMbreover, the process is not satisfactory

for renoval of inpurities such as propionitrile.
In addition, there has been disclosed a process

for producing highly pure acetonitrile wherein purified
acetonitrile is obtained by distilling and purifying
acetonitrile with a large locad on distillation, i.e., a
large reflux ratio using three distillation towers of a
pressure distillation tower, a reduced-pressure
distillation tower, and a pressure distillation tower and
then highly pure acetonitrile is produced by passing the
purified acetonitrile through a cation-exchange resin
(see, e.g., Patent Document 4). This process suffers
from problems that energy for pressure-reduction and
pressurization is consumed and also a pressurization-
regigtant facility is necessary. Moreover, the process
is not satisfactory for removal of impurities such as
propionitrile.

[0011]

In the process for producing acetonitrile with a



[00111 In the process for producing acetonitrile wth
a 5 small consunption of energy and using a sinple
facility, it is desired to produce highly pure
acetonitrile having a small absorbance in an
ultraviolet region, which has a small content of
propionitrile for applications such as a solvent for
synthesis and purification of pharnaceutica
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and a cleaning solvent for electronic parts, and which is
also purified to a level sufficiently usable as a mobile
phase solvent for high-performance ligquid chromatography.

[0012]

In the conventional purification methods, it is
difficult to achieve the quality satisfying such requests.

[0013]

[Patent Document 1] JP-A-6-329610 (US Patent No.
5,629,443)

[Patent Document 2] US Patent No. 5,282,919

[Patent Document 3] US Patent No. 5,426,208

[Patent Document 4] JP-A-11-35542 (US Patent No.
2004/0176631)

[Patent Document 5] JP-A-58-124751

[Patent Document 6] JP-B-45-36450

[Patent Document 7] JP-A-55-153757

[Patent Document 8] JP-B-63-31458



[ Patent Docunent 7] JP-A-55-153757 [Patent Docunent
81 JP-B-63-31458 6 [Di sclosure of the Invention]
[Problens to be Sol ved by the Invention] [0014] An
object of the invention is to provide highly pure
acetonitrile having a small absorbance in an
ultraviolet region, which has a small content of
propionitrile for applications such as a solvent for

[DSYRiRRRIre ¥ Rk figpéhenonf pharmaceuti cal
internedi ates, a solvent for synthesis and
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organic EL materials, and cl eani ng sol vent for
electrqw parts, and mhlch is also purified to a
| evel suff|C|entIy usabl e as a nobil e phase sol vent
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having a remar kably | ow cont ent
synthesis an purification of pharmaceutical intermediates,
a solvent for synthesis and purification of DNA, a
solvent for synthesis of organic EL materials, and a
cleaning solvent for electronic parts, and which is also
purified to a level sufficiently usable as a mobile phase
solvent for high-performance liquid chromatcgraphy with
suppressing an increase in cost to a minimum level by
providing a process which requires a small consumption of
energy and simple purification facility and steps, and a
process for producing the same.
[Means for Solving the Problems]

[0015]

As a result of extensive studies for solving the
above problems, the present inventors have found that
highly pure acetonitrile having a remarkably low content
of propicnitrile contained in the acetonitrile and a
small absorbance in an ultraviolet absorption at a

wavelength of 200nm is surprisingly obtained with




of propionitrile contained in the acetonitrile and a
smal | absorbance in an ultraviol et absorption at a
wavel engt h of 200nmis surprisingly obtained with 7
suppressing an increase in cost to a mninmum|level by
providing a process which requires a small consunption
of energy for use in purification and sinple
purification facility and steps without containing
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hydrous crude acetonitrile wth an alkali, separating
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an aqueous phase, renoving t agueous phase passi ng
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organic EL materials, and a cleaning solvent for
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the invention relates to:
acetonitrile, and pasgsing the resulting purified
acetonitrile though a cation-exchange resin. They have
also found that, thereby, it becomes possible to provide
highly pure acetonitrile, which has a small content of
propionitrile for applications such as a solvent for
synthesis an purification of pharmaceutical intermediates,
a solvent for synthesis and purification of DNA, a
solvent for synthesis of organic EL materials, and a
cleaning solvent for electronic parts, and which is also
purified to a level sufficiently usable as a mobile phase
golvent for high-performance liquid chromatography.
Namely, the invention relates to:
(1) A process for producing highly pure
acetonitrile, which comprises mixing hydrous crude

acetonitrile with an alkali, separating the resulting

mixture into an acetonitrile phase and an agueous phase,



(1) A process for producing highly pure acetonitrile,
whi ch conprises m xi ng hydrous crude acetonitrile
with an alkali, separating the resulting mxture into
an acetonitrile phase and an aqueous phase, 8 renoving
t he agueous phase, passing the resulting acetonitrile
phase through a distillation step to obtain purified
acetonitrile, and passing the resulting purified

reaRRlion tiid eadioygh Bheatki Opagxthangtd esidultoimbt ai n
hi ghly pure acetonitrile; (2) The process for

ac@t@ﬂi&ﬁ!fﬁ@i%ﬁ%é’e PURBoudBehoRk i1 e 2266 Http t (dBtain
wherein the highly pure™ acetonitrile is highly pure
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ppm by wei ght or Tess an absor bance in
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acetonitrile according to (1) or (2), wherein the
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outside of the distillation toywer and st.ep .of
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tower, and a ratio of the reflux of the distillation
acesRerl G5 ke obf shighby; Ppay FRETAPECESd & SRPridd i FgRtent
ogﬂﬁ¥gggéﬁgé}ile of 150 ppm by weight or less and an
absorbance in ultraviolet absorption at 200 nm of 0.3
abs/cm or less;

(3) The process for producing highly pure
acetonitrile according to (1) or (2), wherein the
distillation step comprises a step of refluxing from a
top of a distillation tower to the distillation tower via
a condenser and discharging the remainder to outside of
the distillation tower and a step of recovering purified
acetonitrile from a bottom of the tower, and a ratioc of
the reflux of the distillation tower is from 5 to 50;

(4) The process for producing highly pure
acetonitrile according to any one of (1) to (3), wherein
the alkali is sodium hydroxide and/or potassium
hydroxide;

(5) The process for producing highly pure

acetonitrile according to any one of (1) to (4), wherein



acetonitrile according to any one of (1) to (3),
wherein the alkali is sodium hydroxi de and/ or

pot assi um hydroxi de; (5) The process for producing
highly pure acetonitrile according to any one of (1)
to (4), wherein 9 the acetonitrile phase is distilled
to carry out renoval of conponents having a boiling
point | ower than that of acetonitrile and renoval of
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acetonitrile; (6) The process for producing highly
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wherein the cation-exchange™resin is a strongly
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Advant ages of the lnvention [0016],.Si nce e .
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requires a small consunption of energy and, _sinple,
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exchange resgin;

(7) Highly pure acetonitrile produced by any one
of processes according to (1) to (6);

(8) Highly pure acetonitrile having a content of
propionitrile of 150 ppm by weight or less and an
absorbance in ultraviclet absorption at 200 nm of 0.3
abs/cm or less.

[Advantages of the Invention]

[0016]

Since the process of the invention employs a
process which requires a small consumption of energy and
gimple purification facility and steps, it becomes
possible to provide highly pure acetonitrile having a low
absorbance in ultraviolet absorption at a wavelength of
200 nm, which has a small content of propionitrile for
applications such as a solvent for synthesis an
purification of pharmaceutical intermediates, a solvent

for synthesis and purification of DNA, a sclvent for

10



possible to provide highly pure acetonitrile having a
| ow absorbance in ultraviolet absorption at a

wavel ength of 200 nm which has a snmall content of
propionitrile for applications such as a solvent for
synthesis an purification of pharnmaceutica

i nternmedi ates, a solvent for synthesis and
purification of DNA, a solvent for 10 synthesis of

syRRURYiG Bf dedn o SEL angdtareheani agdsel waranifref solvent
electronic parts, and which is also purified to a
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for high-perfoormance |iquid chromatography. [Best
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crude acetonitrile with an alkali, separating the
resulting mxture into an acetonitrile phase and an

aqueous. phase, renovi ng_t he ueous phase, passing the
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step to obtain purified acetonitrile, and passing the

resul tifPPplkified acetonitrile though a
cation-exchange resin to obtain

. n. highly pure .
acet onithe folkavwipey| whtl APgRL{iFH éyadéﬁﬁﬁ%9%|Ehe
~ obtained by the process.
invention.

The invention lies on a process for producing
highly pure acetonitrile, which comprises mixing hydrous
crude acetonitrile with an alkali, separating the
resulting mixture into an acetonitrile phase and an
aqueous phase, removing the agueous phase, passing the
resulting acetonitrile phase through a distillation step
to obtain purified acetconitrile, and passing the
resulting purified acetonitrile though a cation-exchange
resin to obtain highly pure acetonitrile, as well as
highly pure acetcnitrile obtained by the process.

[c018]

The hydrous crude acetonitrile means acetonitrile
prepared by recovering and purifying crude acetonitrile
obtained as a by-product in the production of

acrylonitrile or methacrylonitrile by catalytic

ammoxydation of propylene, propane, isobutene, or

11



[00181 The hydrous crude acetonitrile means
acetonitrile prepared by recovering and purifying
crude acetonitrile obtained as a by-product in the
production of acrylonitrile or nethacrylonitrile by
catal ytic ammoxydation of propyl ene, propane,

i sobutene, or 11 isobutane and is acetonitrile
containing 10 to 80% by weight of acetonitrile, 20 to
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inmpurities. Wth regard to the hydrous crude
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renoved as far ossi ble. [0019 Acetonltrlle and
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contrivance is necessary for lowering the content of

regrteed ol bz eadtir agheousnpesiitiromysiraxisle galution or an

agueous potassium hydroxide solution beforehand at a
temperature of 20 to 80°C, preferably 60 to 75°C for 1 to
15 hours, preferably 3 to 10 hours to convert
acrylonitrile and hydrocyanic acid into succinonitrile
and polymerized products such as a dimer and they are
removed as far as possible.

[0019]

Acetonitrile and water form an azeotropic mixture.
Therefore, contrivance is necessary for lowering the
content of water to azeotropic composition or less. As
processes hitherto known, there may be mentioned a
process of removing water by shifting the azeotropic
composition with swinging distillation pressure from a
low pressure to a high pressure (see, e.g., Patent
Document 5), a process of extractive distillaticn with
adding benzene (see, e.g., Patent Document 6), a process

of extractive dehydration with adding an alkali (see,

12



processes hitherto known, there may be nentioned a
process of renoving water by shifting the azeotropic
conmposition with swinging distillation pressure froma
| ow pressure to a high pressure (see, e.g., Patent
Docunent 5), a process of extractive distillation with
addi ng benzene (see, e.g., Patent Docunent 6), a
process of extractive dehydration with adding an

e .8l Kalds efte Dddufeft , 7 Pat §NprDOEHBERE &kt radyideess of
éxtractive dehydration wth adding cal cium chlori de,
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't
racteri zed active dehydration with adding
an alkqu' mely, an acetonitrile phase is obtained
by m xi g:% drous crude acetonitrile with an al kal
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al kali to be used varies _
extract water present therein and subsegquently removing a

separated aqueous layer. At that time, as the extracting
agent for water, it is preferred to use an agueous
solution or a solid matter of sodium hydroxide and/or
potassium hydroxide. Preferred is an aqueous sclution.

[0021]

The temperature for the extraction is from 5°C to
60°C, preferably from 10°C to 35°C.

[0022]

The amount of the alkali to be used varies
depending on the moisture contained in the crude
acetonitrile but usually is in the range of 10 to 90% by
weight, preferably 30 to 60% by weight relative to the
moisture contained in the crude acetonitrile. By the
process, it is preferred to reduce the moisture contained
in the acetonitrile to 10% by weight or less,
particularly 3% by weight or less. The contact of the

hydrous crude acetonitrile with the aqueous alkali
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dependi ng on the noisture contained in the crude
acetonitrile but usually is in the range of 10 to 90%
by weight, preferably 30 to 60% by weight relative to
the noisture contained in the crude acetonitrile. By
the process, it is preferred to reduce the noisture
contained in the acetonitrile to 10% by wei ght or

| ess, particularly 3% by weight or |ess. The contact

st fen hydppEScerde acebpitiiitidies Wdilhide- agreets
al kali 13 solution is preferably a continuous

cdﬂ%ﬁ@@r'QM£r§n%acﬁQﬂbaQbr AS R N1H @ contact
counter-current contact tower, Raschig ring, Lessing

n er Le.Adn dd
I B

Lickald eIr‘?Eéff'oé d dadle. e%‘é'r%rletp%% a dﬁf‘flg%g% ,ring,

aV|ng a I CU ructure s pre
0 tome the |nvent| a
afbc? Jratiahen %?cglﬁac%& P&ﬁéf’errﬁsd AL LIS
ate tower, fhere m ment.i o a cross-current
p%%ﬁ&%%t ?y%%c PH ha ﬂﬂ Gof&E1c %iﬁnﬁ%ﬁ uerfents
contact type without a down coner, and the I|ike.
Py : as an opening of a tray, a bubble type, a

por ous Elate type, a valve type, or the |like can be
used. Th@O%dhber of plates of the distillation tower

The distillation tower for use in the invention
is a plate tower or a packed tower.

As examples of the plate tower, there may be
mentioned a cross-current contact type with a down comer,
a counter-current contact type without a down comer, and
the like. Moreover, as an opening of a tray, a bubble
type, a porous plate type, a valve type, or the like can
be used. The number of plates of the distillation tower
is not particularly limited as far as it is 10 plates or
more but a tower having 30 to 80 plates is preferred.

[0024]

As an example of the packed tower, a tower packed
with an irregular packing and/or a regular packing as a
packing can be used. As the irregular packing, for
example, Raschig ring, Lessing ring, Paul ring, Berle
saddle, interlock saddle, Teralet packing, Dickson ring,

MacMahon packing, or the like can be used. As the
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Is not particularly limted as far as it is 10 plates
or nore but a tower having 30 to 80 plates is
preferred. [00241 As an exanpl e of the packed tower,
a tower packed wth an irregular packing and/or a
regul ar packing as a packing can be used. As the

i rregul ar packing, for exanple, Raschig ring, Lessing
ring, Paul ring, Berle saddle, interlock saddle,

re-&iﬂ%lletpa&ﬂ@:kﬁ%Q, a Db&KEOAGr hA¢i ngMac Meltdeylasdd ngeretture
the like can be used. As the 14 regul ar packing, a

caRPHd Y NG amf€bEeHh 8t eost Eheklr & rréifulRe Uged. As
materials for these irregular and regul ar packi ngs,

or en L §in, Omet100plastic,
reggu%%gre%g@%gf E/glkjggvgraf&: ﬁ%aﬁ p@%ﬁéé&lts%\rl\ler r?ay berb ashLe

PRI M Mg Ly Jeked SLLEBULON e ledover

appropriate hei o’ enhanceé effici'ency

naéa%gulfo i&gdqﬁf ﬁcé'1&%8§élrehgsE@%ﬂdP§%H;éﬁ?t@sa@ an
rocess of separaling an refovi Ag - ¢conmpound aving a
| ow boil.in oi.nt and onpounds .havi ng a hi_gh boiling.
R L oSy BF RRPAEBRoR T PRES proctR Nist g
two distillation towers may be nentioned.
Cogr&GY i cal Iy, there may be nentioned a process of
separating and renovi ng the conpounds having a | ow
boilindQﬁ%5ﬁ fromthe top in the first tower,

In the invention, as a process of separating and
removing compounds having a low boiling point and
compounds having a high boiling point as compared with
acetonitrile, a process using two distillation towers may
be mentioned. Specifically, there may be mentioned a
process of separating and removing the compounds having a
low beoiling point from the top in the first tower,
separating and removing the compounds having a high
boiling peoint from the bottom in the second tower, and
ocbtaining purified acetonitrile from the top; or a
process of separating and removing the compounds having a
high beoiling point from the bottom in the first tower,
separating and removing the compounds having a low
boiling point from the top in the second tower, and
cbtaining purified acetonitrile from the bottom or an
upper part therecf. Moreover, as a modification thereof,

they may be taken out as a side stream at an upper part
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separating and renoving the conmpounds having a high
boiling point fromthe bottomin the second tower, and
obtaining purified acetonitrile fromthe top; or a
process of separating and renovi ng the conmpounds
having a high boiling point fromthe bottomin the
first tower, separating and renoving the conpounds
having a low boiling point fromthe top in the second

of Oy¥8s , béPlomORhatBLAY cPUHe ebtatht Ut tdd | £ 188 EBeeam
bottom or an upper part thereof. Mreover, as a

ofmifbwat i garthekeehe tbbey e he Jakeal otbpas a side

stream at ‘an upper part 15 of the botton1ins%éad of
the botteg ey as a side stream of a lower part of the
top instead of the top. [0026] 1In these distillation

t , . Lat i t ' . of
the cormourte haut B PR b Ry R S Fron£18' and
havi i ah boi | | . b
e EROR SRBrProne Por Shreas YR ey Low
tonitrile whi tches t ._ Thy s
o AR BBt BOnC RO R e HR AL Lnd

I boi | int f the t d the disch d
Poifturiian ot AP RPRGLERE BEEORAIS HRRA e WG BERTi ng

point from the bottomrelative to the acetonitrile
PYES 7@ HRFCNDLU1de oWhABHe MasChrRsr d1S) WINPRYE - noF RS

[0027]
discharged amount containing the compcunds having a low

boiling point from the top and the discharged amount
containing the compounds having a high boiling point from
the bottom relative to the acetonitrile fed are both
0.01% or more, preferably 0.1% or more.

[0027]

Preferably, the distillation step comprises a
step of refluxing main acetonitrile from the top of a
distillation tower to the distillation tower via a
condenser and discharging the remainder to outside of the
distillation tower and a step of recovering purified
acetonitrile from the bottom of the tower and a reflux
ratio of the distillation tower is from 5 to 50. The
ratio is more preferably from 10 to 30, most preferably
from 15 to 25. The reflux ratio is defined as a value
obtained by dividing the weight to be refluxed to the

distillation tower by the weight to be digcharged cutside
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Preferably, the distillation step conprises a step of
refluxing main acetonitrile fromthe top of a
distillation tower to the distillation tower via a
condenser and di schargi ng the remai nder to outside of
the distillation tower and a step of recovering
purified acetonitrile fromthe bottom of the tower
and a reflux ratio of the distillation tower is from

of5 dHe Wi stINEl af 8bhOt birefDI e wRksf ehabine finomAdtie 39,
nost preferably from 15 to 25. The reflux ratio is

1ARfd nath@ss a VREUSurebiabrednly Hdighiql Hidd e vt @Rt £ 01 e

be refluxed to the distillation tower by the wei ght

s th gm?%ﬁeghe%&%xl@ae o he disstdd athon tower .

ux ratto1s lower than 5~ the purity of

engﬁ?ux ra% Pgﬁgyaaggggg%ﬁlle | owers and when the

| arger an 50, energy efficiency
decreasgf %POZS] The lower limt of pressure of the
distill ?% tower is 0.05 MPa or nore, preferably

0.08 MP | f 9,
nore as %Sjoqgr‘g%g %5& sﬁ gpgrr‘? preﬁﬁgﬁqu c%etﬂ;?%t.:g%n
MPa or | ess referably 0.20 _MPa

EoWaT i %l Ar 95 Pﬁ’?@f eFampye@ EeefWébﬁTY ol P2 Qb pEe -

pressure [0029% The distillation tower preferablg
Pars ki pnpreterably 0.09 MPa or more as absolute

pressure and the upper limit is 0.27 MPa or less,
preferably 0.20 MPa or legs, particularly preferably 0.15
MPa or less as absolute pressure.

[0029]

The distillation tower preferably has a bottom
temperature of 80 to 95°C, particularly preferably 80 to
84°C and a top temperature of 70 to 80°C, particularly
preferably 75 to 80°C.

[0030]

Purified acetonitrile is obtained by the above
steps and highly pure acetonitrile can be produced by
passing the purified acetonitrile through a cation-
exchange resin.

[0031]

In the invention, as the cation-exchange resin, a
porous-type or gel-type strongly acidic cation-exchange

resin or weakly acidic cation-exchange resin can be



tenperature of 80 to 95C, particularly preferably 80
to 84C and a top tenperature of 70 to 80C
particularly preferably 75 to 80C. [0030] Purified
acetonitrile is obtained by the above steps and

hi ghly pure acetonitrile can be produced by passing
the purified acetonitrile through a cation- exchange
resin. [0031] In the invention, as the

efidl b PEd eXChaRUe fheSicNacd d RIAMS -daPoOleBEhpl YPEed as a
strongly acidic cation-exchange resin or weakly

staEh ety Ly CAL i AN=e¥ehARYe A @S i GADRG il API 8YEdoup as a
sul fonic acid gifoup can be exenplified as a Strongly

whk iCa&i@ﬂ@*g?nggVC@EQ%Eﬂéf%z%%é%éﬁ(%%késoﬁ ¥$§§5Eyof

aci di c group. ~Mor er, either type SIns o

iéﬁUEf%ﬁﬁgﬁgerégﬁhgsfg dﬂﬁg%ﬁgs§%¥dgi L§ 8t ion—eﬁghange

I On- exc e resins tor onaqueous so i ons™ can

used, [0032] As the strongly acidic cation-exchange
r¢i, 175, tonplishls AREldhs Cabe e oo

| R-118, é&%@iG, | RL2ZOBHAG, etc.) and Anberlyst (15H

15DRY, § , 16WET, 31WET, 35WET, XN1010, etc.)

manuf act ured by Rohm and Haas, Diaion (SKLB, SK104,

SK110, “sK14He ék{@é?lﬁm&dlwmowﬁ}amza?Sm- for

PK22, UBK550, PK208, PK208, UBK530, etc.
example, Amberlite (1006FH, IRP-69, IR-118, IRC-76,

IR120BHAG, etc.) and Amberlyst (15H, 15DRY, 15JWET, 16WET,
31WET, 35WET, XN1010, etc.) manufactured by Rohm and Haas,
Diaion (SK1B, SK104, SK110, SKl112, SK11s, PK208, PK212,
PK216, PK220, PK22, UBK550, PK208, PK208, UBKS30, etc.)
manufactured by Mitsubishi Chemical Corporation, Dowex
Monosphere (650C, 650HXC, 650HXCNG, 575CNG, 650CUPW,
650CNG, 575C, MP525C, 750C) and Dowex (HCR-NG, HCR-W2,
HGRW2, MSC1iC, 50, 88, 88MB, etc.) manufactured by Dow
Chemical Company, MP-62 manufactured by Bayer AG, and the
like can be exemplified.

[0033]

As the weakly acidic cation-exchange resin, for
example, Amberlite IRP-64, Amberlite (IRC-76, FPC-3500,
IRC-508), Diaion WK (10, 11, 100, 01S, 40, etc.), and the
like can be exemplified.

[0034]

Preferably used is a strongly acidic ion-exchange
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manuf act ured by M tsubi shi Chem cal Corporation, Dowex
Monosphere (6500, 650HXC, 650HXCNG 575CNG 650CUPW

650CNG, 5750, MP525C, 7500) and Dowex (HCR-NG HCR-\W2,
HGRW2, MSCL1C, 50, 88, 88MB, etc.) manufactured by Dow
Chem cal Conpany, MP-62 manufactured by Bayer AG and
the I|ike can be exenplified. [0033] As the weakly

aci di c cation-exchange resin, for exanple, Anberlite

relsREr Gbr ABRIdudsus | B Ui ohBC- 3280 AmbleRE13@5)1 0 d¥ @i ON
W (10, 11, 100, 015, 40, etc.), and the |ike can be

AnfE! étf'ﬁ%HIOPS"ﬂﬂaY Pi eEabl 6%&%‘0' 1S WSt r%ﬂy)

acidirc 1on- exchan e 18 resin nona UGOUS

Do MR A%‘%@#' '@%é%oﬁ%ﬁ%f”% UE can be

650 X HCR-W2, and the |ike can be exenpllfled
exfﬁ%%%fpo ‘e cation-exchange resin is used in a
protonlqco In the case of a conmmercially
avai | ab eoapﬁ?]oduct which is not a protonic form or in
the case that there is such a,possibility, i S
necess&%ftQ?QEﬁPT?%F%%Pgﬁnreéig éﬁg@sﬁgmﬁ?zﬁtﬁﬁoﬁ?ﬂﬁc
resinis treated with an aci di ¢ _aqueous _sol ution such
fogg.an Wytdmu£ase rPE acramgergipddy available product

which i1s not a protonic form or in the case that there is
such a posgibility, it is necessary to use the cation-
exchange resin after the resin is treated with an acidic
agueous solution such as an aqueous nitric acid solution,
an agueous sulfuric acid solution, or an agueous
hydrochloric acid golution. It is preferred to use the
resin after the above treated resin is washed by bringing
it into contact with a sufficient amount of pure water
and then washed by bringing it into contact with a
sufficient amount of acetonitrile to remove the moisture
and impurities contained in the ion-exchange resin.

[0036]

It is preferred that the size of the cation-
exchange resin is from 0.001 to 100 mm, further from 0.01
to 20 mm.

[0037]

The contact of the cation-exchange resin with the

purified acetonitrile can be conducted by a continuous
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an aqueous sul furic acid solution, or an aqueous
hydrochloric acid solution. It is preferred to use the
resin after the above treated resin is washed by
bringing it into contact with a sufficient amount of
pure water and then washed by bringing it into
contact with a sufficient amount of acetonitrile to
renmove the noisture and inpurities contained in the

métHo@X§hangBatesl heth@@B8ht lindusd¥eferyedithat the
size of the cation- exchange resinis from 0.001 to

prfe a1 § URbHBLEEAMLY- @1 odi? 1204118 éEﬁgéheTﬁs the

contact of the catlon exchange reS|n

ccﬂ%&gl’hﬁeﬂ%cﬁgs %SEHB E?t%ﬁog g%%%t%é%}’ ?Qi”]%ﬁﬁgo&i%

|ndustr|m
f b t y uous thod. As.the
e¥8%%o£% ﬁe?ggé %gggtto pac ed towerT o r%Splpengrthe

d th th h n and
P‘ﬁ%flep%??%?’é GRSEBt O o FE C%fr[@aigkﬁf&rﬁr.ﬁ]f?e e
tact, th th d th Mo t he
CHERR R o aﬁ?éeg?éﬁsﬁaﬁgﬁpas ucevp&°“%earspéﬁ%‘3“$é%emn
SV of _0.001 to 1000 (1/mn), preferably 0.01 to 10
ig R THTab Ly ePRANGERY BrefelBRICP YILIFY $H/Hfnf . 001

The tenperature for the treatnent wth the
EatGUh- ekChaRye preferably 0.01 to 10 {(1/min),

particularly preferably 0.04 to 1 (1/min). The
temperature for the treatment with the cation-exchange
resin is preferably from 5°C to 70°C, particularly
preferably from 20°C to 60°C,

[0038]

Important items of quality as highly pure
acetonitrile are the content of propionitrile and the
abgsorbance in ultraviolet absorption at a wavelength of
200 nm, and it is necessary that both satisfy the
following reguirements.

The content of propionitrile is 150 ppm by
weight or less, preferably 40 ppm by weight or less,
further preferably 25 ppm by weight or less.

The absorbance in ultraviolet absorption at a
wavelength of 200 nm is 0.30 abs/cm or less, preferably
0.25 abs/cm or less, further preferably 0.20 abs/cm or

less.
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resin is preferably from5C to 70C, particularly

preferably from20C to 60C. [00381 Inportant itens of

quality as highly pure acetonitrile are the content

of propionitrile and the absorbance in ultraviolet

absorption at a wavelength of 200 nm and it is

necessary that both satisfy the follow ng

requi renents. The content of propionitrile is 150 ppm

by weight or less, preferably 40 ppm by wei ght or

| ess, further preferably 25 ppm by wei ght or |ess.
[éQE%ﬁﬂgg bance in ultraviolet absorption at a

wavel engt h of 200 nmis 0.30 abs/cmor |ess,

preferaphy;qf. 25 abs/cmor less, further preferably

0. 20 abs/cn1or | ess. 20 [ Exanpl es] [0039] The

followpfl}?%\;\f})ilg‘%oﬁ% §10N el ‘é%{é SLERRER

to Exanp and ara fve travio

- EESEECE, BT S, S 0 %@%ﬁ%@“
R o g
meého&

Using an automatic spectrophotometer UV3101PC
manufactured by Shimadzu Corporation, the absorbance at a
wavelength range of 190 to 500 nm was measured using
distilled water as a reference liquid with a quartz
absorption cell of 1 cm square. The scanning rate is
medium speed and the set value of slit width of the
spectrophotometer is 5 nm.

[0040]

[Comparative Example 1]

Acetonitrile, a by-product cf ammoxydation of
propylene was concentrated by distillation, made pH 13
with sodium hydroxide, and reacted at 75°C for 6 hours,
and substances having a high boiling point, such as allyl
alcohol and succinonitrile, were separated by
distillation. Then, after the water content was reduced
to 5% by weight with sodium hydroxide, atmospheric
distillation was conducted twice at a reflux ratio of 15

in a distillation tower having 50 plates to remove water,
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distilled water as a reference liquid wth a quartz
absorption cell of 1 cmsquare. The scanning rate is
medi um speed and the set value of slit width of the
spectrophotoneter is 5 nm [0040] [Conparative
Exanpl e 1] Acetonitrile, a by-product of amoxydation
of propyl ene was concentrated by distillation, nade
pH 13 w th sodi um hydroxi de, and reacted at 75C for 6

slelf SncedNHa gt anges BaVIINGiA db it poihd nguBst Bhces
such as allyl alcohol and succinonitrile, were

hS@NG 4 o1 Y bei Skl Foio:, TRIkeRf Lokrd Pecdat er

content waS reduced 0 5% by wei ght ‘Wi th sodi um

aéwééﬁfwfleagggs BReLi Gedd! SEHALIQN &?’%ﬁff‘g‘gum ed

twce at ar ux ratio of 15 In a ation tower

a%@l?/%r\?vg%%?}gl ALESa g}ﬁrgﬁ‘{e el earbsc?x]biﬁ‘é’étfﬂcﬁﬁltgﬁ%gﬂet

I Ng poln subst ances aving a

boi lin oipt, whereb rifd acetonit
TR hen VACpaRORTLET 208 N (T o (el 4B8/cm ana
anal zed,.ihe absqrbance in ultraviolet absorption at
PLPREVet ehyt i 893288 RRMWEY ¢7e38%ys/ cm and
propionitrile was 20 ppm by wei ght. [0041] [Exanple
k ; .
1] A col®W#lhaving a di ameter of 27 mm was packed

[Example 1]
A column having a diameter of 27 mm was packed
with a cation-exchange resin (Amberlyst 15JWET) so that
the layer height became 700 mm. The packed amount is 400
mL. At 20°C, 400 mL of the purified acetonitrile of
Comparative Example 1 was passed through at a ligquid-
passing rate of 100 (mL/min). Upon analysis, the
absorbance in ultraviolet absorption at a wavelength of
200 nm was 0.17 abs/cm, the absorbance in ultraviolet
absorption at a wavelength of 254 nm was 0.001 abs/cm,
and propionitrile was 20 ppm by weight.
[C042]
[Comparative Example 2]

Purified acetonitrile was obtained by repeating
Example 1 except that an anion-exchange resin (Amberlyst
A-21) was used. When the purified acetonitrile was
analyzed, the absorbance in ultraviolet absorption at a

wavelength of 200 nm wasg 2.0 absg/cm and propionitrile was
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with a cation-exchange resin (Anberlyst 15JWET) so
that the |ayer hei ght becane 700 mm The packed
anmount is 400 nL. At 20C, 400 nL of the purified
acetonitrile of Conparative Exanple 1 was passed
through at a liquid- passing rate of 100 (nL/mn).
Upon anal ysis, the absorbance in ultraviolet
absorption at a wavelength of 200 nmwas 0.17 abs/cm

2d Nobseryangaein ultraviolet absorption at a
wavel ength of 254 nmwas 0.001 abs/cm and

propi on 6645 was 20 ppm by wei ght. [0042]
[Cbnparatlve Exanple 2] Purified acetonitrile was

[é%ﬁﬁgfg@lﬁg éﬁgg Elng Exanpl e 1 except that an

ani-on- exchange r Anberlyst A-21) was used. Wen

the purjfied a et n|tr| € was ..ana

absorbéﬁ EPR* Ff’ avi SI%’ "85S uf):ttl c?ynfzammé)a&/a f‘%lﬁg?ﬁ
00 nmwas 2.0 abs/cm.a itrile was 4 22 20
S BT . OnPEORS LR R P i I dA e 308 PR 13

Acetonltrlle a by-product of ampxydation of

widilo gedhen waxdsena 8t r aRed TSR CFHes m at3°6n farade hyppas,

w t h sodi um hydr oxi de, and reacted at 75C for 6 hours1
angh S dh@ErRReE shANENAG 2 NABYH Isdiling Brin, Sweh a8 allyl

allyl alcohol and succinonitrile, were separated.
alpgwdiol téed succinonitrile, were separated Then, the

digtillation in Comparative Example 1 was repeated except
that reduced-pressure distillation was conducted at 0.02
MPa as absoclute pressure and subsequently pressure
distillation was conducted at 0.25 MpaG as gauge pressure
to remove water, substances having a low beiling point,
and substances having a high boiling point, whereby
purified acetonitrile was obtained. When the purified
acetonitrile was analyzed, the abscorbance in ultraviolet
absorption at a wavelength of 200 nm was 0.62 abs/cm and
propionitrile was 210 ppm by weight.

[0044]

[Comparative Example 4]

Purified acetonitrile was obtained by repeating
the method of Example 1 except that the acetonitrile
obtained in Comparative Example 3 was used. When the
purified acetonitrile was analyzed, the absorbance in

ultraviolet absorption at a wavelength of 200 nm was 0.45
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distillation in Conparative Exanple 1 was repeated

except that reduced-pressure distillation was

conducted at 0.02 MPa as absol ute pressure and

subsequently pressure distillation was conducted at

0. 25 MpaG as gauge pressure to renove water

subst ances having a | ow boiling point, and substances

having a high boiling point, whereby purified
aBE%%ﬁW%ﬁ&'#ﬁoﬁ@én@?&@&%e%aéwﬁﬂb1ﬂbh¥b¥'¢é£§ht.

acetonitrile was anal yzed, the absorbance in
uItraviP§§g5]absorption at a wavel ength of 200 nm was

0.62 abs/cmand propionitrile was 210 ppm by wei ght.

[ 00441 L GRTDAE 2L pUE XN o1 P 65k BEEL 001 EELkB1 oo,

was obt ar ned ﬁy repeating

.except_ that the acetonitri.le ..qbtained i '
e R Rl LR S
anal yzed, the _absorbance i ul t ravi ol et
oL pLTYRRLCR RRTCPeREIR P Id0 T Wb 0 7875 20F
abs/ cm and_ propionitrile was .210 m by jght. . .
Pl’[%%‘]‘l?%’b%?tﬁﬁdaﬁg?@ Bx &1 %ﬁﬁ%f?ﬁ&%ﬂtl%
Exanples, it_is realized that acetonitril e obtained
which bpppeeddtraviopeti ian@itor? 1Y Sl sReieh Kb 00 nm.
smal |l content of propionitrile and al so a snal
content of inpurities which absorb ultraviolet ray at

a wavel ength of 200 nm
[0046]

While the invention has been described in detail
and with reference to gspecific embodiments thereof, it
will be apparent to one skilled in the art that various
changes and mocdifications can be made therein without
departing from the spirit and scope thereof.

The present application is based on Japanese
Patent Application No. 2005-136820 filed on May 10, 2005,

and the contents are incorporated herein by reference.

[Industrial Applicabilityl

[0047]

The invention is a process which requires a small
consumption of energy for use in purification and simple
purification facility and steps. Therefore, it is
suitable as a process for providing highly pure

acetonitrile having a small absorbance in an ultraviolet
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[0046] Wile the invention has been described in
detail and with reference to specific enbodi nents
thereof, it wll be apparent to one skilled in the
art that various changes and nodifications can be
made therein without departing fromthe spirit and
scope thereof. The present application is based on
Japanese Patent Application No. 2005-136820 filed on

abyrd©i o098, a RRgelBAGEBNLENGD (e WP XA ef small
herein by reference. I ndustri al Appllcablllty]

cc[rpél?‘&fd Co%réﬁ%i@ﬂ&h?&‘l'es FRrPERGAST M Sl regM res a

tion of energy for use in purification

séﬁ?%ﬁ%rﬁéf fﬂﬁhgbggthﬂn §.39ie:ld% M S §P%armaceutical

sui taF ehas a proceSf f'or providing
lrékheq{w%iﬁ“%%m?‘:iégg'vé%kp g%%&%%n&??ﬁﬁ‘ﬂ%%tign
oh g et Sk VeUEN fa%"%%f%i‘:&aevséﬁr oAb Te Hpceriale,

rification of pharm eutl I nt.ernedi at es
i3 oo Bi nE RPRESPS 4R ﬁ%@&%@%’%%@g which 1s
sol vent for synthesis of or anic EL materials, and g
algeAHnht ‘e.%‘livgﬁt af é?vslle@elrf%ﬁl%egﬁrltxfs, usahil §uie ha| gobile
also purified to a level sufficiently usable as
Phists | 2ol peasefssl haah-per Iprgmnse flordit ecllleam@aography

chr onat ogr aphy
with suppressing an increase in cosgt to a minimum level,

as well as a process for producing the same.
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Wi th suppressing an increase in cost to a m ni num
level, as well as a process for producing the sane.
25 [Designation of Docunent] Clains [Claim1l] A
process for producing highly pure acetonitrile, which
conprises m xi ng hydrous crude acetonitrile with an

al kali, separating the resulting mxture into an
acetonitrile phase and an aqueous phase, renoving the

(B Eouse DBASEE DBsEaachhe digsWd I ng acetonitrile -
phase through a distillation step to obtain purified

[@ceipniirile, and passing the resulting purified
acetonitrile though a cation-exchange resin to obtain

highlyﬂ£;§ﬁ?g%$E°@EErb&%ﬂd&%ﬁﬁ:ﬁ#%p%£§%$4@9§§§téﬂﬁgrile,

produci n y pure” acetoni ding to claim

Wi OB 08, MATRS, PR RN o Ghf it pach an
.and _.an absorbance_in

24 o SFER P bLBR DL on maeilas T THRROE ST cifor
Rt 117 obhbas: P “Fo SEHEANA FRSE | hpaTHig hEhe
aqucans BRAS0, L e AP R A g a o P L o 2
through a distillation step to obtain purified
acetonitrile, and passing the resulting purified
acetonitrile though a cation-exchange resin to obtain
highly pure acetonitrile.

[Claim 2]

The process for producing highly pure
acetonitrile according to claim 1, wherein the highly
pure acetonitrile is highly pure acetonitrile having a
content of propionitrile of 150 ppm by weight or less and
an absorbance in ultraviolet absorption at 200 nm of 0.3
abs/cm or less.

[Claim 3]

The process for producing highly pure
acetonitrile according to claim 1 or 2, wherein the
distillation step comprises a step of refluxing from a
top of a distillation tower to the distillation tower via

a condenser and discharging the remainder to outside of

the distillation tower and a step of recovering purified
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top of a distillation tower to the distillation tower
via a condenser and discharging the remainder to
outside of the distillation tower and a step of
recovering purified 26 acetonitrile froma bottom of
the tower, and a ratio of the reflux of the
distillation tower is from5 to 50. [Caimd41l The
process for producing highly pure acetonitrile
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pure acetonitrile according to any one of clains
[élath ein the acetonitrile phase is distilled to
carry out renoval of conponents having a boiling
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Hi.ghly pure acetonitrile produced by any one of
hydroxide.

[Claim 5]

The process for producing highly pure
acetonitrile according to any one of claims 1 to 4,
wherein the acetonitrile phase is distilled to carry out
removal of compcnents having a boiling point lower than
that of acetonitrile and removal of components having a
beoiling point higher than that of acetonitrile.

[Claim 6]

The process for producing highly pure
acetonitrile according to any one of c¢laims 1 to 5,
wherein the cation-exchange resin is a strongly acidic
cation-exchange resin.

[Claim 7]

Highly pure acetonitrile produced by any one of

processes according to claims 1 to 6.
[Claim 8]
Highly pure acetonitrile having a content of

propionitrile of 150 ppm by weight or less and an
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processes according to clains 1 to 6. [Claim81 Highly
pure acetonitrile having a content of propionitrile
of 150 ppm by wei ght or |ess and an 27 absorbance in
ul traviol et absorption at 200 nmof 0.3 abs/cm or

| ess. 28

absorbance in ultraviolet absorption at 200 nm of 0.3

abs/cm or less.
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