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Description 

The  present  invention  relates  to  a  method  of  pur- 
ifying  a  crude  glycidyl  (met  h)acry  late.  More  specifi- 
cally,  it  relates  to  a  method  of  purifying  a  crude  glyci- 
dyl  (meth)acrylate  containing  epichlorohydrin  and 
other  chlorine  compounds. 

Glycidyl  acrylate  and  glycidyl  methacrylate  (to  be 
generally  called  "glycidyl  (meth)acrylate"  hereinafter) 
are  widely  used  in  various  fields  of  resins,  thermoset- 
ting  coating  compositions,  adhesives,  fiber  treating 
agents,  antistatic  agents,  ion-exchange  resins,  and 
the  like. 

In  recent  years,  a  glycidyl  (meth)acrylate  of  which 
the  chlorine  content  is  small  is  particularly  desired  in 
the  fields  of  electronic  materials  and  fibers. 

In  general,  glycidyl  (met  h)acry  late  is  produced  by 
reacting  (meth)acrylic  acid  with  epichlorohydrin  to 
form  chlorohydrin  (meth)acrylate  and  dehydrochlor- 
inating  the  chlorohydrin  (met  h)acry  late. 

The  above-obtained  glycidyl  (meth)acrylate  gen- 
erally  contains  residual  chlorine  compounds  in  a 
chlorine  concentration  of  approximately  1,000  to 
10,000  ppm.  In  the  fields  of  electronic  materials  and 
fibers,  the  above  residual  chlorine  compounds  cause 
problems  of  a  decrease  in  electric  characteristics  and 
a  rash  on  the  skin,  and  in  recent  years,  it  particularly 
has  turned  into  an  issue  with  regard  to  its  carcinogen- 
esis. 

Further,  when  glycidyl  (met  h)acry  late  is  used  in 
a  resin  and  a  coating  composition,  impurities  of  the 
above  chlorine  compounds  also  cause  a  decrease  in 
performance. 

It  is  therefore  desirable  to  remove  impurities  of 
chlorine  compounds  from  a  produced  glycidyl 
(met  h)acry  late  as  much  as  possible. 

In  order  to  remove  the  chlorine  compounds  from 
glycidyl  (meth)acrylate,  it  is  general  practice  to  em- 
ploy  a  method  in  which  glycidyl  (meth)acrylate  ob- 
tained  by  the  reaction  is  subjected  to  re-distillation. 

Japanese  Laid-Open  Patent  Publication  No. 
255,273/1988  discloses  a  method  in  which  a  hetero- 
polyacid  or  an  alkali  metal  salt  thereof  is  added  to  gly- 
cidyl  (meth)acrylate  and  the  resultant  mixture  is  dis- 
tilled,  whereby  the  epichlorohydrin  content  can  be  re- 
duced  to  100  ppm  or  less. 

In  this  method,  however,  the  lowest  content  of 
the  residual  epichlorohydrin  is  21  ppm,  or  it  cannot  be 
said  that  the  removal  of  epichlorohydrin  is  satisfacto- 
ry.  Further,  the  above  Japanese  Laid-Open  Patent 
Publication  describes  nothing  with  regard  to  the  re- 
moval  of  chlorine  compounds  as  a  by-product  other 
than  epichlorohydrin. 

Having  regard  to  a  process  for  producing  a  glyci- 
dyl  group-containing  compound  containing  no  epi- 
chlorohydrin,  Japanese  Laid-Open  Patent  Publica- 
tion  No.  124,777/1983  discloses  a  method  of  remov- 
ing  epichlorohydrin  in  a  multi-stage  stripper  optionally 

in  the  presence  of  an  inert  gas  such  as  nitrogen  gas. 
However,  when  glycidyl  (meth)acrylate,  which 

has  an  unsaturated  bond,  is  heated  in  a  nitrogen  gas 
atmosphere,  the  polymerization  reaction  sometimes 

5  proceeds  even  if  the  glycidyl  (meth)acrylate  contains 
a  polymerization  inhibitor.  There  is  therefore  a  large 
risk  of  the  above  method  causing  a  problem  in  prac- 
tical  use. 

Furthermore,  the  above  method  is  concerned 
10  only  with  the  removal  of  epichlorohydrin,  and  the 

above  Japanese  Publication  does  not  make  any  men- 
tion  of  the  removal  of  other  impurities  of  chlorine  com- 
pounds. 

Japanese  Patent  Publication  No.  42,075/1982 
15  discloses  a  method  of  purifying  a  crude  glycidyl 

(meth)acrylate,  in  which  the  crude  glycidyl 
(meth)acrylate  is  distilled  together  with  an  additional 
alkali  metal  salt  of  benzoic  acid  or  a  phenol  having  1 
to  3  nitro  groups. 

20  The  above  distillation  method  is  characterized  in 
that  crude  glycidyl  (met  h)acry  late  can  be  purified 
without  forming  any  polymer  as  a  by-product.  How- 
ever,  the  above  Japanese  Patent  Publication  de- 
scribes  nothing  with  regard  to  the  removal  of  by-prod- 

25  ucts  of  chlorine  compounds. 
The  abstract  of  JP-A-77  102217  (Chemical  Ab- 

stracts,  88,  1978,  50369q)  discloses  a  purification 
process  in  which  1  ,3-  and  2,3-dichloropropylacrylates 
are  removed  from  crude  glycidyl  (met  h)acry  late  by 

30  treatment  with  powdered  NaOH. 
It  is  an  object  of  the  present  invention  to  provide 

a  method  of  purifying  a  crude  glycidyl  (meth)acrylate. 
It  is  another  object  of  the  present  invention  to  pro- 

vide  a  method  of  purifying  a  crude  glycidyl 
35  (meth)acrylate  containing  epichlorohydrin  and  other 

chlorine  compounds. 
It  is  further  another  object  of  the  present  inven- 

tion  to  provide  a  method  of  purifying  a  crude  glycidyl 
(meth)acrylate,  in  which  the  prior  art  problems  can  be 

40  overcome,  and  a  high-purity  glycidyl  (met  h)acry  late 
can  be  formed  by  efficiently  removing  impurities  of 
epichlorohydrin  and  other  chlorine  compounds  con- 
tained  in  the  crude  glycidyl  (met  h)acry  late  without 
decreasing  the  yield  of  the  high-purity  glycidyl 

45  (meth)acrylate  as  a  product  in  the  purification  step. 
The  other  objects  and  advantages  of  the  present 

invention  will  be  apparent  from  the  following  descrip- 
tion. 

According  to  the  present  invention,  the  above  ob- 
50  jects  and  advantages  of  the  present  invention  are 

achieved  by  a  method  of  purifying  a  crude  glycidyl 
(meth)acrylate,  which  comprises: 

(1)  subjecting  a  crude  glycidyl  (met  h)acry  late 
containing  epichlorohydrin  and  other  chlorine 

55  compounds  as  impurities  to  a  stripping  treatment 
with  a  mixed  gas  containing  oxygen  gas  in  the 
presence  of  a  quaternary  ammonium  salt,  and 
then 
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(2)  distilling  the  treated  product  to  obtain  a  puri- 
fied  glycidyl  (met  h)acry  late. 
According  to  the  purification  method  provided  by 

the  present  invention,  a  crude  glycidyl  (meth)acrylate 
containing  chlorine  compounds  in  a  chlorine  concentra- 
tion  of  about  1  ,000  to  about  1  0,000  ppm  can  be  convert- 
ed  to  a  purified  glycidyl  (meth)acrylate  of  which  the 
chlorine  concentration  is  reduced  substantially  to  a  con- 
centration  of  hundreds  ppm  or  lower,  or  further  re- 
duced  to  a  concentration  of  tens  ppm  or  lower. 

The  crude  glycidyl  (meth)acrylate  used  in  the 
above  step  (1)  of  the  present  invention  contains  epi- 
chlorohydrin  and  other  chlorine  compounds.  Such  a 
crude  glycidyl  (meth)acrylate  is  obtained  by  a  proc- 
ess  known  per  se,  for  example,  a  process  in  which 
epichlorohydrin  and  a  (meth)acrylic  acid  are  allowed 
to  react  to  form  chlorohydrin  (meth)acrylate  and  then, 
the  resultant  chlorohydrin  (met  h)acry  late  is  dehydro- 
chlorinated. 

Epichlorohydrin  as  an  impurity  contained  in  a 
crude  glycidyl  (meth)acrylate  is  derived  from  an  un- 
reacted  starting  material  in  many  cases.  Further,  typical 
examples  of  other  chlorine  compounds  are  1  ,3-dichloro- 
2-propanol,  2,3-dichloro-1-propanol,  glycerin  mono- 
chlorohydrin,  2-hydroxy-3-chloropropyl  (meth)acrylate 
and  3-hydroxy-2-chloropropyl  (meth)acrylate. 

The  quaternary  ammonium  salt  used  in  the  step  (1) 
is  selected,  for  example,  from  tetramethylammonium 
chloride,  tetraethylammonium  chloride,  tetrabutylam- 
monium  chloride,  triethylbenzylammonium  chloride,  tri- 
methylbenzylammonium  chloride,  tetramethylammo- 
nium  bromide,  tetraethylammonium  bromide  and 
choline  chloride. 

The  above  quaternary  ammonium  salts  may  be 
used  alone  or  in  combination  of  two  or  more.  Prefer- 
red  among  these  are  tetraethylammonium  chloride, 
triethylbenzylammonium  chloride  and  trimethylben- 
zylammonium  chloride. 

The  amount  of  the  quaternary  ammonium  salt  for 
use  per  100  parts  by  weight  of  the  crude  glycidyl 
(met  h)acry  late  is  preferably  0.01  to  10  parts  by 
weight,  more  preferably  0.1  to  5  parts  by  weight,  par- 
ticularly  preferably  0.1  to  2  parts  by  weight. 

In  the  conventional  purification  methods  dis- 
closed  so  far,  it  is  impossible  to  remove  chlorine  com- 
pounds  such  as  1,3-dichloro-2-propanol,  2,3-di- 
chloro-1-propanol,  etc.,  contained  as  impurities  in  a 
product,  since  the  vapor  pressure  of  these  chlorine 
compounds  is  very  near  to  the  vapor  pressure  of  gly- 
cidyl  (met  h)acry  late. 

However,  when  a  crude  glycidyl  (meth)acrylate  is 
purified  in  the  presence  of  a  quaternary  ammonium  salt 
as  described  above,  chlorine  compounds  such  as  1,3- 
dichloro-2-propanol,  2,3-dichloro-1-propanol,  glycerin 
monochlorohydrin,  etc.,  contained  as  impurities  can 
be  decomposed  to  epichlorohydrin,  glycidol,  and  hy- 
drochloric  acid  due  to  the  catalytic  activity  of  the  qua- 
ternary  ammonium  salt  in  the  step  (1).  Further,  these 

decomposed  impurities  can  be  efficiently  removed  by 
a  stripping  treatment. 

In  the  stripping  treatment  in  the  step  (1)  in  the 
5  present  invention,  further,  a  mixed  gas  containing 

oxygen  gas  is  used. 
The  mixed  gas  is  a  mixture  of  oxygen  gas  with 

any  one  of  inert  gases  such  as  nitrogen  gas,  helium 
gas,  argon  gas  and  carbon  dioxide  gas. 

10  The  above  inert  gas  may  be  used  alone  or  in  com- 
bination  of  two  or  more.  Of  these  inert  gases,  nitrogen 
gas  is  preferred. 

In  the  mixing  ratio  of  oxygen  gas  and  an  inert  gas, 
the  oxygen  concentration  in  the  mixed  gas  is  prefer- 

15  ably  1  to  21  %  by  volume,  more  preferably  5  to  21  % 
by  volume,  particularly  preferably  8  to  21  %  by  vol- 
ume. 

Due  to  the  use  of  a  mixed  gas  having  the  above 
oxygen  concentration,  the  polymerization  of  glycidyl 

20  (met  h)acry  late  can  be  inhibited,  and  impurities  such 
as  epichlorohydrin  and  otherchlorine  compounds  can 
be  efficiently  removed  without  causing  a  decrease  in 
the  product  yield. 

In  the  stripping  treatment  in  the  step  (1)  of  the 
25  present  invention,  the  mixed  gas  is  used  in  such  an 

amount  that  the  flow  rate  of  the  mixed  gas  per  kg  of 
glycidyl  (meth)acrylate  at  20°  C  under  atmospheric 
pressure  is  preferably  0.1  to  500  ml/minute,  more  pre- 
ferably  0.5  to  100  ml/minute,  particularly  preferably  1 

30  to  50  ml/minute. 
When  the  gas  flow  rate  is  less  than  0.1  ml/min- 

ute,  the  purification  is  liable  to  be  insufficient.  When 
it  is  more  than  500  ml/minute,  the  product  yield  is  li- 
able  to  decrease. 

35  When  a  crude  glycidyl  (met  h)acry  late  is  subject- 
ed  to  the  stripping  treatment  in  the  presence  of  a  qua- 
ternary  ammonium  salt,  the  crude  glycidyl 
(met  h)acry  late  liquid  is  brought  into  contact  with  the 
mixed  gas  as  follows.  For  example,  there  is  available 

40  a  method  in  which  the  mixed  gas  is  blown  into  the 
crude  glycidyl  (meth)acrylate  liquid  while  the  liquid  is 
stirred,  or  in  which  the  mixed  gas  is  brought  into  con- 
tact  with  a  thin  film  of  the  crude  glycidyl 
(met  h)acry  late  which  is  being  formed  with  a  film 

45  evaporator. 
When  the  purification  is  carried  out  by  blowing 

the  mixed  gas  into  the  crude  glycidyl  (met  h)acry  late 
liquid  under  stirring,  the  liquid  may  be  stirred  with  a 
stirring  blade  or  by  circulating  it  with  a  rotor  such  as 

so  a  pump. 
When  the  mixed  gas  is  blown  into  the  crude  gly- 

cidyl  (meth)acrylate  liquid  containing  a  quaternary 
ammonium  salt,  an  insufficient  stirring  may  result  in 
an  insufficient  removal  of  epichlorohydrin  and  other 

55  chlorine  compounds. 
Gas  discharged  out  of  the  system  is  cooled 

through  a  heat  exchanger  and  recovered  as  liquid  im- 
purities,  or  treated  as  a  waste  liquid. 

The  above  stripping  treatment  is  carried  out  un- 

3 
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der  atmospheric  pressure  or  under  reduced  pressure, 
preferably  under  reduced  pressure. 

The  pressure  for  the  stripping  treatment  is  in  the 
range  of  1  to  500  mmHg  (0.133  to  66.7  kPa),  particu- 
larly  preferably  2  to  50  mmHg  (0.267  to  6.67  kPa).  Un- 
derthe  above  pressure  range,  the  stripping  treatment 
can  be  carried  out  efficiently  and  without  any  de- 
crease  in  product  yields. 

When  the  stripping  treatment  in  the  step  (1)  of  the 
present  invention  is  carried  out  at  a  pressure,  e.g., 
higher  than  atmospheric  pressure,  the  relatively  high 
temperature  must  be  chosen.  Under  such  tempera- 
ture  conditions,  disadvantages  such  as  polymeriza- 
tion  of  crude  glycidyl  (met  h)acry  late  are  liable  to  take 
place,  which  is  undesirable. 

The  temperature  for  the  above  stripping  treat- 
ment  is  nothigherthan  the  boiling  point  of  a  crude  gly- 
cidyl  (meth)acrylate  and  not  lower  than  the  boiling 
point  of  epichlorohydrin. 

When  the  stripping  treatment  is  carried  out  at  a 
temperature  not  higher  than  the  boiling  point  of  a 
crude  glycidyl  (met  h)acry  late  containing  a  quatern- 
ary  ammonium  salt,  there  is  an  effect  that  the  yield 
of  glycidyl  (meth)acrylate  increases.  When  the  puri- 
fication  is  carried  out  at  a  temperature  not  lower  than 
the  boiling  point  of  epichlorohydrin,  epichlorohydrin 
and  other  chlorine  compounds  can  be  efficiently  re- 
moved  for  a  short  time. 

In  the  step  (2)  of  the  present  invention,  the  crude 
glycidyl  (meth)acrylate  from  which  low-boiling  chlor- 
ine  compounds  have  been  removed  in  the  stripping 
treatment  in  the  step  (1)  is  distilled. 

In  this  step  (2),  the  quaternary  ammonium  salt 
and  a  high-boiling  chlorine  compounds  are  further  re- 
moved. 

The  distillation  is  preferably  carried  out  under  re- 
duced  pressure.  By  the  distillation,  a  purified  glycidyl 
(met  h)acry  late  can  be  obtained. 

Although  depending  upon  the  initial  concentra- 
tion  of  chlorine  compounds,  the  content,  as  a  chlorine 
concentration,  of  the  chlorine  compounds  in  the 
above-purified  glycidyl  (meth)acrylate  is  from  hun- 
dreds  ppm  to  50  ppm  or  lower. 

The  present  invention  will  be  more  specifically 
described  hereinafter  by  reference  to  Examples  and 
Comparative  Example. 

The  measurements  described  in  Examples  were 
carried  out  as  follows. 

(a)  Starting  materials  and  products  were  meas- 
ured  for  their  purities  according  to  the  GC  meth- 
od. 
(b)  Starting  materials  and  products  were  ana- 
lyzed  for  their  chlorine  concentrations  as  follows. 
A  sample  (0.5  g)  was  dissolved  in  about  20  ml  of 

a  0.1N  KOH/methanol  solution  in  a  100  ml  conical 
flask,  and  the  resultant  sample  solution  was  heated 
in  a  constant-temperature  chamber  having  a  cooling 
tube  at  70°  C  . 

After  1  5  minutes,  the  sample  solution  was  cooled 
with  cold  water  and  washed  into  a  1  00  ml  beaker,  and 
1  ml  of  30  %  nitric  acid  was  added  to  the  sample  sol- 

5  ution  to  acidify  it.  Then,  the  sample  solution  was  sub- 
jected  to  potentiometric  titration  with  a  1/1  ,000N  silver 
nitrate  solution. 

In  addition,  a  blank  experiment  using  a  solution 
containing  no  sample  was  carried  out,  and  the  resul- 

10  tant  titration  value  was  deducted  from  a  titration  value 
obtained  above  to  determine  the  chlorine  concentra- 
tion  of  the  sample. 

In  Examples  and  Comparative  Example,  all  the 
purities  (%)  of  starting  materials  and  products  stand 

15  for  %  by  weight,  and  values  having  a  ppm  unit  are 
based  on  weight. 

Example  1 

20  (1)  Aten-literfour-necked  flask  was  charged  with 
5.66  kg  of  epichlorohydrin,  662  g  of  sodium  car- 
bonate  anhydride  and  10.0  g  of  hydroquinone 
monomethyl  ether,  and  the  mixture  was  heated. 

When  the  temperature  of  the  contents  in  the 
25  flask  reached  105.5°  C,  861  g  of  methacrylicacid 

was  added  dropwise  through  a  dropping  funnel 
over  3  hours. 

During  the  addition,  the  temperature  of  the 
contents  was  under  control  to  keep  it  between 

30  1  05°  C  and  107°  C. 
Epichlorohydrin  and  water  were  azeotropi- 

cally  distilled  and  removed  out  of  the  system  soon 
afterthe  above  addition  was  started,  and  the  epi- 
chlorohydrin  was  recycled  to  the  reaction  system. 

35  About  one  hour  after  the  addition  was  finish- 
ed,  the  temperature  was  found  to  have  increased 
up  to  114°  C,  and  almost  no  azeotropic  distillation 
occurred. 

Then,  2.4  g  of  tetramethylammonium  chlor- 
40  ide  as  a  catalyst  was  added,  and  the  contents 

were  allowed  to  react  at  the  above  temperature 
for  2  hours. 

After  the  reaction,  the  reaction  mixture  was 
cooled  to  20°  C,  2.5  kg  of  water  was  added,  and 

45  the  resultant  mixture  was  stirred  for  10  minutes. 
The  mixture  was  allowed  to  stand  for  2  hours 

to  be  separated  into  an  oil  layer  and  a  water  layer. 
Epichlorohydrin  was  recovered  from  the  oil 

layer  by  distillation  under  reduced  pressure,  and 
so  the  distillation  was  further  carried  out  under  an 

absolute  pressure  between  1  mmHg  and  2  mmHg 
(0.133  and  0.267  kPa)  to  give  a  crude  glycidyl 
methacrylate  in  an  amount  corresponding  to  87.8 
%  of  the  stoichiometric  yield. 

55  The  above  crude  glycidyl  methacrylate  had 
a  purity  of  98.0%,  and  it  contained  0.65  %  of  epi- 
chlorohydrin,  0.52  %  of  1,3-dichloro-2-propanol, 
0.22  %  of  2,3-dichloro-1-propanol,  0.005  %  of 
glycerin  monochlorohydrin  and  0.36  %  of  2-hy- 

4 
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droxy-3-chloropropyl  methacrylate.  The  chlorine 
concentration  of  the  above  crude  glycidyl  metha- 
crylate  was  7,800  ppm. 
(2)  A  one-liter  five-necked  flask  having  a  distilla- 
tion  column,  a  gas-introducing  tube,  a  thermom- 
eter,  a  stirrer  and  a  gas  discharge  tube  with  a  trap 
was  charged  with  400  g  of  the  crude  glycidyl  me- 
thacrylate  having  a  purity  98.0  %  and  a  chlorine 
concentration  of  7,800  ppm,  obtained  in  the 
above  (1),  4.65  g  of  tetraethylammonium  chloride 
and  0.16  g  of  p-methoxy  phenol.  Then,  the  crude 
glycidyl  methacrylate  was  subjected  to  a  strip- 
ping  treatment  by  blowing  air  into  the  resultant  liq- 
uid  (flow  rate  at  20°  C  under  atmospheric  pres- 
sure:  10  ml/min.)  for  6  hours  while  the  liquid  tem- 
perature  was  kept  between  67°  C  and  68°  C  un- 
der  an  absolute  pressure  of  4  to  5  mmHg  (0.533 
to  0.667  kPa). 

After  the  stripping  treatment  was  carried  out 
for  6  hours,  the  crude  glycidyl  methacrylate  was 
purified  by  distillation  under  an  absolute  pressure 
of  3  to  4  mmHg  (0.4  to  0.533  kPa)  at  a  column  top 
temperature  between  57°  C  and  60°  C. 

The  amounts  of  the  resultant  fractions  were 
as  follows:  an  initial  distillate  20.0  g,  a  main  dis- 
tillate  306.8  g,  a  still-bottom  product  75.5  g,  and 
a  trap  1.1  g. 

In  the  above  purification,  the  yield  of  the 
product  [main  distillate:  glycidyl  methacrylate] 
was  76.7  %  by  weight.  The  chlorine  concentration 
of  the  product  was  90  ppm. 

Example  2 

(1)  A  vacuum  line  was  set  at  the  same  apparatus 
as  that  used  in  Example  1(1)  so  that  the  pressure 
in  the  reaction  system  was  allowed  to  be  reduced. 
Then,  the  flask  was  charged  with  5.7  kg  of  epi- 
chlorohydrin,  583  g  of  sodium  carbonate  anhydr- 
ide  and  4.3  g  of  phenothiazine,  and  the  flask  was 
immersed  in  an  oil  bath  at  90°  C.  At  the  same  time 
the  pressure  in  the  flask  was  reduced  to  an  ab- 
solute  pressure  of  650  to  700  mmHg  (86.6  to  93.3 
kPa),  and  861  g  of  methacrylic  acid  was  added 
dropwise  over  3  hours.  During  the  addition,  the 
temperature  of  the  contents  in  the  flask  was  be- 
tween  80°  C  and  84°  C. 

Afterthe  addition  was  started,  azeotropically 
distilled  water  was  removed  out  of  the  system, 
and  azeotropically  distilled  epichlorohydrin  was 
recycled  to  the  reaction  system. 

Thirty  minutes  after  the  addition  was  finish- 
ed,  the  reaction  system  was  returned  to  atmos- 
pheric  pressure,  the  temperature  of  the  oil  bath 
was  increased  to  120°  C,  and  water  was  further 
distilled  off  under  atmospheric  pressure. 

When  the  internal  temperature  of  the  flask 
became  114°  C,  4.8  g  of  triethylbenzylammonium 

chloride  as  a  catalyst  was  added.  The  internal 
temperature  was  lowered  to  1  05°  C,  and  the  con- 
tents  were  allowed  to  react  for  3  hours. 

5  After  the  reaction,  the  reaction  mixture  was 
cooled  to  25°  C,  2.75  kg  of  water  was  added,  and 
the  mixture  was  stirred  for  10  minutes. 

The  reaction  mixture  was  allowed  to  stand  for 
1  .5  hours  to  separate  it  into  an  oil  layer  and  a  wa- 

10  ter  layer. 
The  oil  layer  was  distilled  under  reduced 

pressure  in  the  same  manner  as  in  Example  1(1) 
to  give  a  crude  glycidyl  methacrylate  in  an 
amount  corresponding  to  90.2  %  of  the  stoichio- 

15  metric  yield. 
The  above  crude  glycidyl  methacrylate  had 

a  purity  of  98.3%,  and  it  contained  0.35  %  of  epi- 
chlorohydrin,  0.32  %  of  1,3-dichloro-2-propanol, 
0.13  %  of  2,3-dichloro-1-propanol,  0.005  %  of 

20  glycerin  monochlorohydrin  and  0.26  %  of  2-hy- 
droxy-3-chloropropyl  methacrylate.  The  chlorine 
concentration  of  the  above  crude  glycidyl  metha- 
crylate  was  4,600  ppm. 
(2)  The  same  apparatus  as  that  used  in  Example 

25  1  (2)  was  charged  with  400  g  of  the  crude  glycidyl 
methacrylate  having  a  purity  of  98.3  %  and  a 
chlorine  concentration  of  4,600  ppm,  obtained  in 
the  above  (1),  3.1  g  of  tetramethylammonium 
chloride  and  0.16  g  of  p-methoxyphenol.  Then, 

30  the  crude  glycidyl  methacrylate  was  subjected  to 
a  stripping  treatment  by  blowing  an  oxygen/nitro- 
gen  mixed  gas  containing  10  %  by  volume  of  oxy- 
gen  gas  into  the  resultant  liquid  (flow  rate  at  20° 
C  under  atmospheric  pressure:  5  ml/min.)  for  6 

35  hours  while  the  liquid  temperature  was  kept  be- 
tween  67°  C  and  68°  C  under  an  absolute  pres- 
sure  of  4  mmHg  (0.533  kPa). 

Thereafter,  the  crude  glycidyl  methacrylate 
was  purified  by  distillation  under  an  absolute 

40  pressure  of  3  to  4  mmHg  (0.4  to  0.533  kPa)  at  a 
column  top  temperature  between  57°  C  and  60° 
C. 

The  amounts  of  the  resultant  fractions  were 
as  follows:  an  initial  distillate  3.0  g,  a  main  distil- 

45  late  285.0  g,  a  still-bottom  product  1  00.3  g,  and  a 
trap  0.9  g. 

In  the  above  purification,  the  yield  of  the 
product  (main  distillate:  glycidyl  methacrylate) 
was  71  .3  %  by  weight.  The  chlorine  concentration 

so  of  the  product  was  420  ppm. 

Example  3 

The  same  apparatus  as  that  used  in  Example 
55  1  (2)  was  charged  with  400  g  of  the  same  crude  gly- 

cidyl  methacrylate  having  a  purity  of  98.0  %  and  a 
chlorine  concentration  of  7,800  ppm  as  that  obtained 
in  Example  1(1),  2.0  g  of  triethylbenzylammonium 
chloride  and  0.20  g  of  p-methoxyphenol.  Then,  the 

5 
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crude  glycidyl  methacrylate  was  subjected  to  a  strip- 
ping  treatment  by  blowing  an  oxygen/nitrogen  mixed 
gas  containing  8  %  by  volume  of  oxygen  gas  into  the 
resultant  liquid  (flow  rate  at  20°  C  under  atmospheric 
pressure:  1  5  ml/min.)  for  6  hours  while  the  liquid  tem- 
perature  was  kept  between  68°  C  and  70°  C  under  an 
absolute  pressure  of  5  mmHg  (0.667  kPa). 

Thereafter,  the  crude  glycidyl  methacrylate  was 
purified  by  distillation  under  an  absolute  pressure  of 
3  to  4  mmHg  (0.4  to  0.533  kPa)  at  a  column  top  tem- 
perature  between  57°  C  and  60°  C. 

The  amounts  of  the  resultant  fractions  were  as 
follows:  an  initial  distillate  15.3  g,  a  main  distillate 
290.5  g,  a  still-bottom  product  104.4  g,  and  a  trap  1.1 
9- 

In  the  above  purification,  the  yield  of  the  product 
(main  distillate:  glycidyl  methacrylate)  was  70.1  %  by 
weight.  The  chlorine  concentration  of  the  product  was 
180  ppm. 

Example  4 

The  same  apparatus  as  that  used  in  Example 
1(2)  was  charged  with  800  g  of  the  same  crude  gly- 
cidyl  methacrylate  having  a  purity  of  98.3  %  and  a 
chlorine  concentration  of  4,600  ppm  as  that  obtained 
in  Example  2(1),  1.0  g  of  trimethylbenzylammonium 
chloride  and  2.0  g  of  p-methoxyphenol.  Then,  the  ab- 
solute  pressure  in  the  flask  was  reduced  to  5  mmHg 
(0.667  kPa),  and  the  crude  glycidyl  methacrylate  was 
subjected  to  a  stripping  treatment  by  blowing  air  into 
the  crude  glycidyl  methacrylate  liquid  at  a  rate  of  3 
ml/minute  and  keeping  the  temperature  inside  the 
flask  between  66.1°  C  and  66.7°  C.  for  8  hours. 

Thereafter,  the  purification  by  distillation  under 
reduced  pressure  was  carried  out  in  the  same  condi- 
tions  as  in  Examples  1  to  3. 

The  amount  of  the  resultant  main  distillate  (glyci- 
dyl  methacrylate)  was  541.8  g,  and  the  purity  of  the 
glycidyl  methacrylate  was  improved  up  to  99.1  %. 

In  the  above  purification,  the  yield  of  the  product 
(glycidyl  methacrylate)  was  67.7  %  by  weight,  and  the 
chlorine  concentration  of  the  product  was  130  ppm. 

Comparative  Example  1 

The  same  apparatus  as  that  used  in  Example 
1  (2)  was  charged  with  400  g  of  the  same  glycidyl  me- 
thacrylate  having  a  purity  of  98.0  %  and  a  chlorine 
concentration  of  7,800  ppm  as  that  obtained  in  Exam- 
ple  1(1)  and  2.0  g  of  p-methoxyphenol.  Then,  the  ab- 
solute  pressure  in  the  flask  was  reduced  to  10  mmHg 
(1  .33  kPa),  and  the  resultant  liquid  was  distilled  while 
a  nitrogen  gas  was  blown  into  the  liquid  at  a  rate  of  1 
ml/minute.  An  initial  distillate  in  an  amount  of  27  g  (6.8 
%  by  weight  of  the  charged  amount)  was  removed, 
and  131  g  of  a  main  distillation  fraction  was  obtained 
(product  yield:  32.6  %  by  weight). 

The  chlorine  concentration  of  the  main  distillation 
fraction  was  2,800  ppm. 

5 
Claims 

1.  A  method  of  purifying  a  crude  glycidyl 
(met  h)acry  late,  which  comprises: 

10  (1)  subjecting  a  crude  glycidyl  (met  h)acry  late 
containing  epichlorohydrin  and  other  chlorine 
compounds  as  impurities  to  a  stripping  treat- 
ment  with  a  mixed  gas  containing  oxygen  gas 
in  the  presence  of  a  quaternary  ammonium 

15  salt,  and  then 
(2)  distilling  the  treated  product  to  obtain  a 
purified  glycidyl  (met  h)acry  late. 

2.  A  method  according  to  claim  1  ,  wherein  the  crude 
20  glycidyl  (met  h)acrylate  is  a  product  obtained  by  de- 

hydrochlorination  of  chlorohydrin  (meth)acrylate 
formed  by  a  reaction  between  epichlorohydrin 
and  (meth)acrylic  acid. 

25  3.  A  method  according  to  claim  1  or  2,  wherein  the 
quaternary  ammonium  salt  is  at  least  one  of  tet- 
ramethylammonium  chloride,  tetraethylammoni- 
um  chloride,  triethylbenzylammonium  chloride 
and  trimethylbenzylammonium  chloride. 

30 
4.  Amethod  according  to  claim  1  ,  2  or  3,  wherein  the 

quaternary  ammonium  salt  is  used  in  an  amount 
of  0.01  to  10  parts  by  weight  per  100  parts  by 
weight  of  the  crude  glycidyl  (meth)acrylate. 

35 
5.  A  method  according  to  any  one  of  the  preceding 

claims  wherein  the  mixed  gas  used  in  the  strip- 
ping  treatment  contains  nitrogen  gas  and  oxygen 
gas,  the  amount  of  oxygen  gas  being  1  to  21%  by 

40  volume. 

6.  A  method  according  to  any  one  of  the  preceding 
claims,  wherein  the  mixed  gas  is  used  at  a  flow 
rate  of  0.1  to  50  ml/minute  (as  a  flow  rate  meas- 

45  ured  at  20°C  under  atmospheric  pressure)  per 
kilogram  of  the  crude  glycidyl  (meth)acrylate. 

Patentanspruche 
50 

1.  Verfahren  zum  Reinigen  eines  rohen  Glycidyl- 
(meth)acrylats,  wobei  man: 

(1)  ein  rohes  Glycidyl(meth)acrylat,  enthal- 
tend  Epichlorhydrin  und  andere  Chlorverbin- 

55  dungen  als  Verunreinigungen,  einer  Abstreif- 
behandlung  mit  einem  gemischten  Gas,  ent- 
haltend  Sauerstoffgas,  in  Gegenwart  eines 
quaternaren  Ammoniumsalzes  unterwirft  und 
anschlieftend 
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(2)  das  behandelte  Produkt  destilliert,  um  ein 
gereinigtes  Glycidyl(meth)acrylat  zu  erhal- 
ten. 

2.  Verfahren  nach  Anspruch  1  ,  wobei  das  rohe  Gly- 
cidyl(meth)acrylat  ein  Produkt  ist,  das  erhalten 
worden  ist  durch  Dehydrochlorierung  von 
Chlorhydrin(meth)acrylat,  das  gebildet  worden 
ist  durch  eine  Reaktion  zwischen  Epichlorhydrin 
und  (Meth)acrylsaure. 

3.  Verfahren  nach  Anspruch  1  oder  2,  wobei  das 
quaternare  Ammoniumsalz  mindestens  ein  Tetra- 
methylammonium-chlorid,  Tetraethylammonium- 
chlorid,  Triethylbenzylammonium-chlorid  und  Tri- 
methylbenzylammonium-chlorid  ist. 

4.  Verfahren  nach  Anspruch  1  ,  2  oder  3,  wobei  das 
quaternare  Ammoniumsalz  in  einer  Menge  von 
0,01  bis  10  Gew.-Teilen  auf  100  Gew.-Teile  des 
rohen  Glycidyl(meth)acrylats  verwendet  wird. 

5.  Verfahren  nach  einem  der  vorangehenden  An- 
spruche,  wobei  das  bei  der  Abstreifbehandlung 
verwendete  Gas  Stickstoffgas  und  Sauerstoff- 
gas  enthalt,  wobei  die  Menge  an  Sauerstoffgas  1 
bis  21  Vol.-%  betragt. 

6.  Verfahren  nach  einem  der  vorangehenden  An- 
spruche,  wobei  das  gemischte  Gas  mit  einer 
Flieligeschwindigkeit  von  0,1  bis  50  ml/min  (als 
Flieligeschwindigkeit,  gemessen  bei  20°C  unter 
Atmospharendruck)  pro  Kilogramm  des  rohen 
Glycidyl(meth)acrylats  verwendet  wird. 

lequel  le  sel  d'ammonium  quaternaire  est  au 
moins  I'un  des  suivants  :  chlorure  de  tetramethy- 
lammonium,  chlorure  de  tetraethylammonium, 

5  chlorure  de  triethylbenzylammonium  et  chlorure 
de  trimethylbenzylammonium. 

4.  Procede  conforme  a  la  revendication  1,  2  ou  3, 
dans  lequel  on  utilise  le  sel  d'ammonium  quater- 

10  naire  en  une  quantite  representant  de  0,01  a  10 
parties  en  poids  pour  100  parties  en  poids  de 
(met  h)acry  late  de  glycidyle  brut. 

5.  Procede  conforme  a  I'une  des  revendications 
15  precedentes,  dans  lequel  le  melange  de  gaz  uti- 

lise  pour  le  traitement  d'entraTnement  contient  de 
I'azote  gazeux  et  de  I'oxygene  gazeux,  la  propor- 
tion  volumique  d'oxygene  valant  de  1  a  21  %. 

20  6.  Procede  conforme  a  I'une  des  revendications 
precedentes,  dans  lequel  on  utilise  le  melange  de 
gaz  a  un  debit  (mesure  a  20°C  et  sous  la  pression 
atmospherique)  de  0,1  a  50  ml/min  par  kilogram- 
me  de  (meth)acrylate  de  glycidyle  brut. 

25 

30 

35 

Revendications 

1.  Procede  de  purification  d'un  (meth)acrylate  de  40 
glycidyle  brut,  qui  comporte  : 

1)  le  fait  de  soumettre  du  (meth)acrylate  de 
glycidyle  brut,  contenant  de  I'epichlorhydrine 
et  d'autres  composes  chlores  en  tant  qu'impu- 
retes,  a  un  traitement  d'entraTnement  avec  un  45 
melange  de  gaz  contenant  de  I'oxygene,  en 
presence  d'un  sel  d'ammonium  quaternaire, 
puis 
2)  le  fait  de  distiller  le  produit  traite,  pour  ob- 
tenir  du  (meth)acrylate  de  glycidyle  purif  ie.  so 

2.  Procede  conforme  a  la  revendication  1,  dans  le- 
quel  le  (meth)acrylate  de  glycidyle  brut  est  un 
produit  obtenu  par  deshydrochloration  du 
(meth)acrylate  de  chlorhydrine,  forme  par  reac-  55 
tion  entre  de  I'epichlorhydrine  et  de  I'acide 
(meth)acrylique. 

3.  Procede  conforme  a  la  revendication  1  ou  2,  dans 
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