1 SPECI FI CATI ON PROCESS FOR

PRODUCI NG sec- BUTYL ACRYLATE 5 TECHNI CAL FI ELD The present
i nvention relates to a process for produci ng sec-butyl acrylate with a
hi gh selectivity and a hi gh conversion ratio, while inhibiting catal yst
deterioratiogy, iy, PCT/JP96/03583
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BACKGROUND ART Japanese Patent Application Exam ned Publication No.
6- 104645 di scl oses a process for producing sec-butyl acrylate by
al towing acrylic acid to react with 1-butene in the 15 presence of ion
exchange resins having sulfo groups. Al t hough this process is excellent
in selectivity and conversion ratio, there is a demand for processes
for pr S¥¥EVBtsec- butyl acryl ate further excelling in PCTURRSORER; vity
and conversion ratio. 20 DI SCLOSURE OF | NVENTI ON The obj ect of

the present invention is to i rov t he scri bed ocess,
t her eby pr oWBRE /b doo s THEM TRIEH $R & ﬁ}%@’@%ﬁ@?%é’r FEGTh a

hi gher sel e ersion ratio, while inhibiting
cat al yst 9%&@#%@%%@@;4359&%?%% he results of researches for
achi eving the object, the inventor has found that a high selectivity

toward sec- butyl acrylate, a high conversion ratio and the inhibition
30 of catal ys%?pgmgtﬁ%ﬁﬁoﬁygttal ned by carryi ng out the.
I C

reaction of acry acid with specific butenes in the
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presence of ion exchange resins having sulfo groups in a i qui d phase
reactlon systemcontaining 0.01 to 1.50 wt % of

2 wat er, and has conpleted the present invention based on the
finding. That is, the present invention provides a process for

produci ng sec-but acrylate conprising allowing acrylic 5 | eact
with a buteneV Qélé%‘t‘éd fromthe group g consisting of but eﬁ%ﬁlig“ a5

trans- 2- but ene and ci s-2- but ene, a molar ratio of butene/acrylic
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in a.liquid-phase reaction systemcontaining 0.01 to 1.50 10 wt % of water,

at a reaction tenperature of 40 to 120[err] C BEST MODE FOR CARRYI NG
OUT THE | NVENTI ON The butene to be used in the present invention
S selected fromthe group consisting of butene-1, trans-2- 15 butene
and ci s-2-butene, which may be used individually or as a mxture of two
or three. WO9723444 The nplar ratio of ,butene to acrylic acPgrAJP96/03583
(butene/acrylic acid) ranges from1l t6 6, preferably from2 to 5, nore

preferably fr o 4. The i on exchange resin having sulfo groups
to be used %%ﬁh‘éépr&g@m‘ livention may be selected from any ion
exchange resins i Il £,0,,r QURS- ne=_Lmdsat i v : f the

i on exchange re%itbﬁé Igge%hd‘s%qﬁrg%}ﬂfwné%ﬂ#ﬁ%‘r ongc’I @%ﬁwgpgups into
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such as ~ styrene, wth di- of _rmre-functlonaﬁ crosslinking agerit's,
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resins, for exanple, AMBERLYST 15, AMBERLYST 16
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(trade nanes, produced by Rohm & Haas Co., Ltd.), K2441, 30 K2461, K2661

(trade names, produced by Bayer Akt i engesel | schaft), DOWNEX 88 and
DONEX MSC-1 (trade nanes, produced by The Dow Chem cal Conpany).
These .i on exchange resins are porous, and the preferred I on exchange
resins have a BET surface area of 20 to 100 —
3 r?f%??’f:’/‘@"a maxi mum pore di ter of 1000[err] a 5‘rosMFy of 20
to 80% and an ion exchange capacity of 0.5 to
mlliequivalent/litter. %2
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The amount of the ion exchange resins having sulfo 5 groups is generally
2 to 20 % preferably 4 to 15 % based on acrylic acid.

The reaction is carried out in a liquid phase and nay be perfornmed by
using a fixed bed or an agitation chanber, and al so may be performed by
a patch process or a continuous 10 process. The reaction of the
process ofwoW@2pdésent invention shoul d be carri ed ouPCTHPI63583r esence
of 0.01 to 1.50 wt % of water in tHe reaction system Herein, the terns
"reaction systent nean a system conprising the reaction mxture of 15
acrylic aci d)aré%@t%f@‘%‘éﬂéﬁctéﬁ’ﬁbﬁal pol yneri zati on i nhibitors,
and the anount of the ion exchange res%gg used as catalysts is not

i ncluded in the amobunt of the reaction system |f the water content in
the reaction systemis |ess than 0.01 wt% or nore than 1.50 wt% the
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25 water, according to the present invention, water is added to t he

reaction systemso that the water content in the reaction systemis
adjusted to 0.01 to 1.50 wt% preferably 0.01 to 1.00 % nore
preferably 0.01 to 0.50 w % Previous to their use for the reaction,
the ion exch resins are preferably dehydrated to redueepbhipasyat er
cont ent W@Pégﬁ‘ to 0.001 % or | gss. The water contents 'll n acrylic
acid and in butenes may be neasured with a Karl Fischer measuri ng

instrument, and the water contends i tge EONEH exchange resins with a
t her nobal ance. -

1. TI7VNERETFU—1, VS VR-2-TFUVRUSR=-2-TF o
SEINZPBLLLIRBDTF U EE ANV BEE ST A 4 X BMIEOHF

5 AETTRIEEEZEHLY, RIERROKAIEREHREFKISHLTO. 01~
1. 50wt%el., RIGBEXM40~120C. 75 /77 YV VBDENE
H1~6THHETRICI 3 EE2RMUETET 7Y Vs e c —7F NVDBLE
Hiko

10 2. T72YNRETTF L/ EORIBE. TZ7YNBRICHLT2~20wt BOH
4% ‘/_B'EMBE‘(D??ET\ RitEHNSZ. 0~40k g/ cm?:GizbsWwTESER
Tﬁéﬁ*wﬁﬁlﬁﬁmﬁﬁo

3. TIZUYNBRETTFLEDRIEE. T7VNVEROD A 3R & 0 BhliF
15 MSV=0. 01~10hr ', FEEHNS. 0~40k g/ cm?’GichTH#
BARTIT S EKofH 1 ERoHE,

4, TZ27YNRETTF VEORIER. TZ7VIBICHLTI0~2,
OOOWt.ppm@??Uw&&U77UW&1ZfWQE%%iﬂ0ﬁET

20 TITHWROEH 1 BROAH B,

5. BEAMIERIPEFeR/ v, 72)FT7V 0 BRRUCEFo*x) v E)
AFNTZ—FNHoRIBHOBMING IOTH I8 ROEH 4 LKoo HB:,

25

| ||!I||Ij L T



The reaction is carried out at a reaction tenperature of 40 to

120[err]C, preferably 50 to 120[err]C, mor ¢ preferably 70 to 90[err]C,
and preferably at a reaction pressure of 370 to 40 kg/cnferr]G nore
preferably 5.0 to 15 kg/cnferr]G If the reaction 5 tenperature and
reaction pressure are beyond the above- described ranges, it may
sonetines be inpossible to attain a hi gh selectivity and a high
conversion ratio. Reaction tine is generally 1 to 10 hours.

Wien the reaction is carried out by apgeRFrengysnl0 process, it is also
desirable to carry out the reaction at a reaction tenperature of 40 to
120[err] C, preferably 50 to 120[err]C, nore preferably 70 to 90[err]C,

at a reaction pressureﬁ%béié%1#%5(ﬁ$qg?é%“é”géﬁlﬂﬁ%?éfégﬁfifﬁﬁrably 5.0 to

15 kg/cnferr]G If the rea nperature an I'on 'pressure are
beyond the 15 above-described range, it may sonetines be inpossible to
attain a high selectivity and a high conversion ratio. The conti nuous
process i3 ddHGHRCAL: &) d out under the conditions such that the

contact tinme (SV) 1ofe Preent anvéntionVirddLdts 1) £ 60Kes re&skn used as a
catal yst, nanely 20 [acrytic acid volunetric flow rate (cc/hy)l/[the anount
of producing sec-butyl acrylate with a high selectivity and a
high conversion ratio, while inhibiting catalyst
deterioration.
10 _
BACKGROUND ART _

Japanese Patent Application Examined Publication No. 6-
104645 discloses a prbcess for producing sec-butyl acrylate
by allowing acrylic acid to react with l-butene in the

15 presencé of ion exchange resins having sulfo groups.
Although this process is excellent in selectivity and
conﬁersion ratio, there is a demand for processes for
producing sec-butyl acrylate further excelling in
selectivity and conversion ratio. '

20
DISCLOSURE OF INVENTION

- The object of the present invention is to improve the
above-described process, thereby providing a process for
producing sec-butyl acrylate with a higher selectivity and a

25 higher conversion ratio, while inhibiting catalyst
deterioration.

As the results of researches for achieving the object,
the inventor has found that a high selectivity toward sec-
butyl acrylate, a high qonversiqn ratio and the inhibition

30 of cataly;t deterioration can be attained by carrying out
the reaction of acrylic acid with specific butenes in the
presence of ion exchange resins having sulfo groups in a

liquid phase reaction system containing 0.01 to 1.50 wt% of



packed dry ion exchange resin (cc)] is 0.01 to 10 hr[err].

Pol ymeri zation inhibitors for acrylic aC|d and acrylic esters are
preferably added to the reaction systen1of t he present invention in a
concentration of 10 to 2,000 wt ppm 25 based on acrylic acid.
Non-limtative exanpl es of t he pol ymeri zation inhibitors are

hydr oqui none, phenot hi azi ne, oxygen and hydroqui none nononet hyl et her.
The pol yneri zation inhibitors effectively inhibit the '

pol yneri zatigne @l aghy! hssaEbﬁk aa¢ N enR Q,%%n%cahbeﬁt%n ®36@6S on the
The present I nvenfion wl gescrlbed i n nore detail wi th reference

to the folloﬁﬁngiESanples. These Exanpl es, however, are not to be

gonstrued to Iimgnhpe;§CORReOhbrkRent inva%AbhOBrovides a process for

producing sec-butyl acrylate, comprising allowing acrylic

5 acid to react with a'butene selected from the group
consisting of butene-1, trans-2-butene and cis-2-butene, in
a molar ratio of butene/acrylic acid ranging from 1 to 6, in
the presence of an ion exchange resin having sulfo groups,
in a liquid-phase reaction system containing 0.01 to 1.50

10 wt% of water, at a reaction temperature of 40 to 120°C.

BEST MODE FOR CARRYING OUT THE INVENTION
The butene to be used in the present invention is
selected from the group consisting of butene-1, trans-2-

15 butene and cis-2-butene, which may be used individually or
as a mixture of two or three.

The molar ratio of butene to acrylic acid
(butene/acrylic acid) ranges from 1 to 6, preferably from 2
to 5, more preferably from 3 to 4.

20 The ion exchange resin having sulfo groups to be used
in the present invention may be selected from any ion
exchange resins having sulfo groups. None-limitative
examples of the ion exchange resins are those prepared by
introducing sulfo groups into polymer substrates, for

25 example, copolymers of polymerization monomers, such as
styrene, with di- or more-functional crosslinking agents,
such as divinylbenzene. It is possible to use commercial
ion exchange resins, for example, AMBERLYST 15, AMBERLYST 16
(trade names, produced by Rohm & Haas Co., Ltd.), K2441,

30 K2461} K2661 (trade names, produced by Bayer
Aktiengeséllschaft), DOWEX 88 and DOWEX MSC-1 (trade names,
produced by The Dow Chemical Company) . .

These ion exchange resins are porous, and the preferred

ion ekchange resins have a BET surface area of 20 to 100



EXAMPLES 1 TO 6 AND COMPARATI VE EXAMPLES 1 TO 3 In a 100 m

aut ocl ave were charged 1.1 g of the cajalyst as listed in Table 1, 16.0
g (0.222 nmol) of acrylic 5 acid and 0.016 g of hydroqui none

(pol'ymeri zation inhibitor), and 37.4 g (0.66 nmol) of the liquid butene

as listed in Table 1 was added thereto. Water was further added so that
the reaction systemcontained water in the amount as listed . in Table 1,
and heating was then started. Reaction was 10 carried out for three hours

at the tenp r acg i S
adjusted wt ?‘r?uae% g’f\asleimcbodf%od%a@%péféﬁg;g@ome i %&éf@f%ﬁf@ t? he

conpl eti on 080%handeantiom, exchangeedaparcdty of Ow@stmembved and the

oot on |1 9L £ ¥ SPRL XA Decggs 19 chromtoraphy to obtain the

acrylate and the The gnetnt dHethel tohi exchaage triesinsnhervding swlifico are’

listed groups is generally 2 to 20 wt%, preferably 4 to 15 wt%,
based on acrylic acid.

The reaction is carried out in a liquid phase and may
be performed by using a fixed bed or an agitation chamber,
and also may be performed by a patch process or a continuous

10 process.

The reaction of the process of the present invention
should be carried out in the presence of 0.01 to 1.50 wt% of
water in the reaction system. Herein, the terms "reaction
system” mean a system comprising the reaction mixture of

15 acrylic'acid and butene, water and optional polymerization
inhibitors, and the amount of the ion exchange resins used
as catalysts is not included in the amount of the reaction
system. If the water content in the reaction system is less
than 0.01 wt% or more than 1.50 wt%, the selectivity and the

20 conversion ratio toward sec-butyl acrylate'will be
decreased, and significant inhibition of catalyst
deterioration cannot be expected. While industrial acrylic
acid, industrial butenes and industrial ion exchange resins
will give a reaction system containing about 0.008 wt% of

25 water, according to the present invention, water is added to
the reaction system so that the water content in the
reaction system is adjusted to 0.01 to 1.50 wt%, preferably
0.01 to 1.00 wt%, more preferably 0.01 to 0.50 wt%.

Previous to their use for the reaction, the ion exchange

30 resins are preferably dehydrated to reduce the water content
thereof to 0.001 wt% or less. The water contents in acrylic
acid and in butenes may be measured with a Karl Fischer
measuring instrument, and the water content in the ion

exchange resins with a thermobalance.



in Table 2, and the Yield in Table 1. 20

TABLE 1 wg#er React i on Yield
of Cat al yst Cont ent : But ene sec- butyl

(W% ([err] O acrylate (% Exampl e 1 K2441 -

0.02 90 1 -butene 95.1 Example 2 AMBERLYST 15 0.05

90 trans-2-butene 94.0 Exanple 3 ~ AMBERLYST 16 0. 20 90

.1- but ene 91.8 Exanpl e 4 DOVEX 88 . 0. 05 80 ci s- 2- but ene

giéﬁple 6Exaﬁph3€§? re58¥¥§n 1s caPEde out éé a EﬁéctQHheﬂﬁmper%Qd%e

0. 008 G‘eﬁ'rp40 Bo 120° Ckzmeferalpwt 50 t\Qslzg'OC more ppefexably77.05
19120080 ) 5, UL P rpn RIS Ty Feadrfin oredfugs pE0S- ) e
_ kg/csz more preferably 5.0 to 15 kg/cm’G. If the reaction
5 temperature and reaction pressure are beyond the above-
described ranges, it may sometimés be impossible to attain a
high selectivity and a high conversion ratio. Reaction time
is generally 1 to 10 hours.
When the reaction is carried out by a continuous
10 process, it is also desirable to carry out the reaction at a
reaction temperaturé of 40 to 120°C, preferably 50 to 120°C,
more preferably 70 to 90°C, at a reaction pressure of 3.0 to
40 kg/cm®G, more preferably 5.0 to 15 kg/cm®’G. If the
reaction temperature and reaction pressure are beyond the
15 above-described range, it may sometimes be impossible to
attain a high selectivity and a high conversion ratio. The
continuous process is desirable carried out under the
conditions such that the contact time (SV) of acrylic.acid
with the ion exchange resin usgd as a catalyst, namely
20 [acrylic acid volumetric flow rate (cc/hr)l/[the amount of
packed dry ion exchange resin (cc)] is 0.01 to 10 hrt.
Polymerization inhibitors for acrylic acid and acrylic
esters are preferably added to the'reaction system of the
present invention in a concentration of 10 to 2,000 wt ppm
25 ‘based on acrylic acid. Non-limitative examples of the
polymerization inhibitors are hydroquinone, phenothiazine,
oxygen and hydroquinone monomethyl ether. The
polymerization inhibitors effectively inhibit the
polymerization of acrylic acid and the product acrylic
30 esters.
The bresent invention will be described in more detail
with reference to the following Examples. These Examples;
however, are not to be construed to limit the scope of the

invention.



6 . TABLE 2 Sel ectivity Conversion

ratio - (9 (% 5 Exanple 1 99. 2 95.9
Exanpl e 2 99.1 94.9 Exanpl e "3 98.8 92.9 Exanpl e
4 99.1 96. 7 Exanpl e 5 98. 9 91.2 Exanpl e 6
98. 2 86. 8 Conmp. Ex. 1 97. 2 79.7
EXAMPLES 1 TO 6 AND COMPARATIVE EXAMPLES 1 TO 3
In a 100 ml autoclave were charged 1.1 g of the
catalyst as listed in Table 1, 16.0 g (0.222 mol) of acrylic
5 acid and 0.016 g of hydroquinone (polymerization inhibitor),
and 37.4 g (0.66 mol) of the ligquid butene as listed in
Table 1 was added thereto. Water was further added so that
the reaction system contained water in the amount as listed
in Table 1, and heating was then started. Reaction was
10 carried out for three hours at the temperature as listed in
Table 1. The reaction pressure was adjusted within a range
of 10.5 to 5.5 kg/cm?G.
After the completion of the readtion, unreacted butene
was removed, and the reaction liquid was analyzed by gas
15 chromatography to obtain the conversion ratio of acrylic
acid, the selectivity toward sec-butyl acrylate and the
yield. The selectivity and the conversion ratio are listed
in Table 2, and the Yield in Table 1.
20 TABLE 1
Water Reaction Yield of
Catalyst Content Temp. Butene s:::::::‘
(wt) (&) ®
Example 1 K2441 0.02 90 1-butene 95.1
Example 2 AMBERLYST 15 - 0.05 90 trans—2-butene 94.0
Example 3 AMBERLYST 16 0.20 90 1-butene 91.8
Example 4 DOWEX 88 0.05. 80 cis—2-butene 958
Example 5 K2661 0.40 85 1-butene 90.2
Example 6 K2661 1.2 90 1-butene 85.2
: _ 0.008
Comp. Ex. 1 K2441 (Water was 80 1-butene 715
not added.)
Comp. Ex. 2 | AMBERLYST 15 25 90 trans—2-butene 373
Comp. Ex. 3 DOWEX 88 50 90 1-butene 104




Conp.- Ex. 2 95.1 39.2 Conp. Ex. 3 91.5 11. 4

EXAMPLE 7 AND COVPARATI VE EXAMPLE 4 5 To exam ne the effects of
the addition of water in inhibiting the catal yst deterioration,
productions of sec- butyl acrylate were carried out by a fixed-bed
cont i nuous process under the conditions as listed in Table 3, with the
10 water contents in the reaction systens adjusted to 0.12 wt%
(Exanmpl e 7) or 0.009 wt % (Conparative Exanple 4). In each reaction
system hydroqui none nonopgghg! 2et her was added as a polynerization
inhibitor ina caoncentration of 200 wt ppm based on the weight of
acrylic acild. The reactSelentiviter ¢ Qdnvecsion rat® put at different contact tines
(SV) of acrlylic acid @)t h the catgqfysts, po that the reactions started
at the ia%dgftiai T 7O rate*$ ring|the reactions, specific
activities lpF—trRe—ecatalyrsts—were—ecalcthated—by the foll ow ng equati on

Example 2 99.1 949

Example 3 98.8 929

Example 4 99.1 96.7

Example 5 98.9 91.2

Example 6 98.2 86.8

Comp. Ex. 1 97.2 79.7

Comp. Ex. 2 95.1 39.2

Comp. Ex. 3 915 114

EXAMPLE 7 AND COMPARATIVE EXAMPLE 4

To'examine the effects of the addition of water in
inhibiting the catalyst deterioration, productions of sec-
butyl acrylate were carried out by a fixed-bed continuous
process under the conditions as listed in Table 3, with the

10 water contents in the reaction systems adjusted to 0.12 wt%
(Example 7) or 0.009 wt% (Comparative Example 4). In each
reaction system, hydroquinone monomethYl ether was added as
a polymerization inhibitor in a concentration of 200 wt ppm
based on the weight of acrylic acid. The reactions were

15 carried out at different contact times (SV) of acrylic acid
with the catalysts,.so that the reactions started at the
same initial reaction rate. During the reactions, specific
activities of the catalysts were calculated by the following
equation.

20

Specific activity = [reaction rate during the continuous

reaction process]/[initial reaction rate]



20

7

by which the catalytic activity was reduced to one-half is

Tabl e 3.

deterioration was inhibited when the reacti on system
t he concentration according to the

Specific activity =
react’ion process]/[initial

[reaction rate during the continuous
reaction rate]j :

The acrylic acid throughput® per unit volune of catalyst
listed in
The data as shown in Table 3 show that the catalyst 5

contai ned water in
present invention.

The acrylic acid throughput per unit volume of catalyst
by which the catalytic activity was reduced to one-half is
listed in Table 3.

The data as shown in Table 3 show that the catalyst

5 deterioration was inhibited when the reaction system
contained water in the concentration according to the
present invention.

TABLE 3
Example 7 Comparative
example 4
Catalyst AMBERLYST 16 | AMBERLYST 16
Water content (wt%) 0.12 0.009
Reaction temperature (° C) 75 75
Butene _ MTBE-BBS MTBE-BBS
Molar ratio of butene/acrylic acid 4 4
Reaction pressure (kg/cm*G) 15 15
SV (hr'") 05 25
Half-life of catalyst (cc~AA/cc—Cat)" 250 100
10

MTBE-BBS: A mixtux;'e which comprises 35 wt® of n-butenes and
65 wt$ of butane and is obtained by feeding the C,
distillates resulting from catalyi:ic cracking of petroleum
into a MTBE apparatus and then removing iso-butene

15 therefrom.

*: acrylic acid throughput per unit volume of catalyst by
which the catalytic activity was reduced to one-half

20 INDUSTRIAL APPLICABILITY
According to the present inVention, sec-butyl acrylate,
which is useful as the materials for pressure sensitive
adhesives, adhesives, paints or the like, can be prepaied.in
a high conversion ratio, such as 85 to 98%, with a high
25 selectivity, such as 98.0 to 99.5 %, While inhibiting
catalyst deterioration.



TABLE 3 ' ' Conparative

Exanple 7 Comapar ative exanple 4 @t al yst

AMBERLYST 16 AMBERLYST 16 . Water content (W% 0.12

0. 009 Reaction tenperature ( O 75 75 But ene

MI'BE- BBS MI'BE- BBS Mol ar ratio of butene/acrylic acid 4 4
Reacti on pressure (kg/cnkQ 15 15 SV (hrferr])

0.5 2.5 Hal f-1ife of catalyst (cc-AA/cc-Cat)* 250 100 10
MIBE- BBS: A mi xture which conprises 35 gt.ATR§ n- but enes and 65 wt % of
but ane and is obtained by feeding the C4 distillates resulting from
catal ytic cracking of petrol eum into a MIBE apparatus and then renovi ng

iso-butene 1p thef ef¢QF_ss for producing sec-butyl acrylate, comprising
| allowing acrylic acid to react with a butene selected from |
5 the group consisting of butene-1, trans-2-butene and cis-2-
butene, in a molar ratio of butene/acrylic acid ranging from
1 to 6, 1n the presence of an ion exchangé resin having
sulfo groups, in a liquid-phase reaction system containing
0.01 to 1.50 wt% of water, at a reaction temperature of 40
10 to 120°C.

2, The process of claim 1, wherein the reaction of acrylic
acid and the butene is carriéd out by a batch process in the
presence of 2 to 20 wt% of the ion exchange resin, at a

15 reaction pressure of 3.0 to 40 kg/cmﬁ;.

3. The process of claim 1, wherein the reaction of acrylic
acid and the butene is carried out by a continuous process
at a contact time SV of the acrylic acid with the ion

20 exchange resin [acrylic acid volumetric flow rate
(cc/hr)l/[amount of packed dry ion exchange resin (cc)l of
0.01 to 10 hr!, at a reaction pressure of 3.0 to 40 kg/cm®G.

4. The process of claim 1, wherein the reaction of acrylic

25 acid and the butene is carried out in the presence of 10 to
2,000 wt ppm of a polymerization inhibitor for acrylic acid
and acrylic esters, based on the weight of acrylic acid.

5. The process of claim 4, wherein the polymerization
30 inhibitor is selected from the group consisting of

hydroquinone, phenothiazine, oxygen and hydroquinone.

* [ L M S *



*: ;acrylic acid throughput per unit volune of catal yst by whi ch the
catatytic activity was reduced to one-half 20 | NDUSTRI AL APPLI CABI LI TY
According to the present invention, sec-butyl acrylate, ~which is useful
as the materials for pressure sensitive adhesi.ves, adhesives, paints or
the Ii ke, can be prepared in a high conversion ratio, such as 85 to
98% with a high 25 selectivity, such as 98.0 to 99.5 % while inhibiting
catal yst deterioration. 8

ABSTRACT

A process for producing sec-butyl ac:ylate which

comprises reacting acrylic acid with at least one member

5 selected among butene-1l, trans-2-butene, and cis-2-butene in
a liquid phase in the presence of an ion exchange resin
containing sulfo groups while regulating the content of
water in the reaction system to 0.01 to 1.50 wt% based on
the whole system, the reaction temperature to 40 to 120°C,

10 and the molar ratio of butene/acrylic acid to 1 to 6.
According to this process, sec-butyl acrylate can be
produced with a high selectivity and a high conversion while
inhibiting catalyst deterioration.
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{57) Abstract

A process for producing sec-butyl acrylate which comprises reacting acrylic acid with at least one member selected among butene-1,
trans-2-butene, and cis-2-butene in a liquid phase in the presence of an jon exchange resin containing sulfo groups while regulating the
content of water in the reaction system to 0.01 to 1.50 wt.% based on the whole system, the reaction temperature to 40 to 120 °C, and the

molar ratio of butene/acrylic acid to 1 to 6. According to this process, sec-butyl acrylate can be produced with a high selectivity and a high
conversion while inhibiting catalyst deterioration.




3. The process of claim1, wherein the reaction of acrylic acid and

the butene is carried out by a continuous process at a contact tine SV
of the acrylic acid with the ion 20 exchange resin [acrylic acid
volunetric flow rate (cc/hr)]/[amunt of packed dry ion exchange resin

(cc)

er(r?].p) 4. The process of claim1l, wherein the reaction of
[ 5 a%f#a and the butene is carried out in the presence of 10 to
wt ppm of a polynerization inhibitor for acrylic acid and
acrylli c estergy pasid Uiy the lweilghts K — &+ o BOFd XA — 2 - 7B M8 process
of cllaim4, wherein the f)ol ynerization 30 i nhi%i};t}or IS e%&cte fromthe
grou;; consi Biindgbdi & b | BATOTW &b & Vpnhe B ‘ﬂ’e’,"*()ﬁ% ] F
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