:\]1e3e74\ (6T(.+4 March 2004 H GHLY PURI FI ED EPOXY RESI N BACKGROUND OF THE
| NVENTION Field of the Invention The present invention relates to an epoxy
r-esin containing | ow content of hydrolyzable chlorine, which is useful for
adhesives, paints and electric/electronic materials (e.g. ungacarE2bON
materials, lamnated plate, etc.). Degcription of the Related Art It is

i ndi spensabl e for epoxy resins used for electric/electronic materials that
t he content of hydrolyzable chlorine is Iow1 As for typical epoxy resins,
such as bi sphenol A type, _his henol Ft and ort hocresol novol ak type
epoxy resin, purificatiofl ﬁﬁ% bEERIE S Eoxy resins contai ning
hydr ol yzabl e chl ori ne of 500 ppm or Iess, and in a specially purified case,
t hose contai ning hydrol yzabl e chl ori ne of about 200 ppm have been

devel oped. However, as for epoxy resins having glycidylam no group,

especi aBACKERUBPMePD| TEY pENEPNXYONesi ns such as 4-ami no-m cresol type and
4- am nophenol type epoxy resins, it has been rarely used for an

el ectri ¢ielectaonilee nBieshalonand because of difficulty of the preparation
epoxy resins of high purity have not been devel oped, and the hydrol yzabl e

chlorine comeprdasnt begmHsUH 186 1E000; RRMLQr gB&% reshn cdnfa MREGH 2004
g t"Fow

An object of the present inventionis to prOVI epoxy Tesrn o

hydrol yzall el o5d ng ¢ q@ét“%yggg % Eﬁlg r|§% bIe |n th uz ?%ﬁr

adhesi ves, paints an ronic
I NMA T I NVENT
naterlagﬁheélb%@’na%% n% atahdetclgct I%eé%;ogf% materfgﬁs( .g.

insulation materials, laminated plate, etc.).
Description of the Related Art

It is indispensable for epoxy resins used for
electric/electronic materials that the content of hydrolyzable
chlorine is low. As for typical epoxy resins, such as bisphenol
A type, bisphenol F type, and orthocresocl novolak type epoxy
resin, purification has been conducted, and epoxy resins
containing hydrolyzable chlorine of 500 ppm or less, and in a
specially purified case, ﬁhose containing hydrolyzable
chlorine of about 200 ppm have been developed.

However, as for epoxy resins having glycidylamino group,
especially aminophenol type epoxy resins such as 4-amino-m-
cresol type and 4-aminophenol type epoxy resins, it has been
rarely used for an electric/electronic material, and because
of difficulty of the preparation, epoxf resins of high pufity

have not been developed, and the hydrolyzable chlorine content

has, been usually 1000 ppm or more.




According to the present invention there is provided a nethod of reducing
t he hydrol yzabl e chlorine content of an epoxy resin having glycidylamno
group to 1000 ppmor | ess 10 conprising: a dechlorination reaction step
conpri sing dissolving an epoxy resin having glycidylam no A AMRA e
hydr ol yzabl e chl'orine content is nore.$4ban 1000 ppm i n nonprotonic, polar
sol vent, and addi ng al kal i ne substance and stirring; and a ring-closure
reaction step conmprising 15 renoving the non-proLoan pp:?rtsolventdfrgg!n
[ - utjon r-washin I, i St ation, and addi ng
ggeaﬁggrﬁn;esu !s?) % %gtt o&g s%%/eu\t,\?%ﬁsg\f@t hlem(rgee% ](ﬂfi \%ﬁos{éos@vé’rﬁdq san
repl ace®RPh &RSéRgarfi clewl Wwrdrrodireb lieharhiwnimpe otonkenpol arhissh vest and
sti T i nGuigOLyTherel {applsoiAr oyheed e erexy LesldLhand no glygidy! agyno
group whase hydrolyzable chlorine content is 1000 ppmor |18Ss o tarnabl e by
the met t?glue"cﬁiyjt‘ﬁgef?ﬁr%’ﬁ?%’%%l YVipr R g par@gr abrsuidelepoxyatesialBavi ng
gl ycidyllaminmtggd upl aeey, hetc for 25 exanpl e, an am nophenol type epoxy
resin %ﬂﬁﬂux 4-amn type epoxy resin or a 4-am no-phenol type
epoxy’re5|n.qét%ﬁfd%@[ﬁggéﬁ OF THE | NVENTI ON The epoxy resin having
gl yci dyl am ndagauping tbethe mrESEntiinﬁﬁmﬁiwniﬁhﬁﬂﬁeg@%xmﬁﬁﬁfb@bgalned
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epoxi di S Eoney arathe) i, HORRE 2Rt GEi R 1 jpetepbuPY cabn
trigl yci®RAXY seeyanubavénat edleefdpdiatyinali gmoupditshehydorephanesr  less
tet regl veiili dmbicxy| anedaddhisys i hexaoludl vl d i aripobenzang, (ehe
W t hout ein]'linlled t hereto. 4 Mar ch 5%%4 -3 1n ?Eg prese 'hventi on,
t he ani ﬁﬁﬁ%@ﬂ&ii}%pénemw eSFAIT s haydnad 81 ol gy bembro ogrean ousokends of
aninophﬂm@rdhyZhHMEWWhD@fﬂ@Q-c&ﬁ@ﬁﬁte§SOMKhhﬁ @W3@F95362%¥ﬁgq%gg§ n-
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make t h&PREFK ST Y eir%i@%%@d ThiGht #e Qrgavndrt godfentte admyy trhemin
havi ng gbyse papamiiro p@lelp dol veref arablae i2QQ¢,Las or Iess. In the present
ianBtion, tﬁ hydrol yzabl e chlorine (fns a chlorine contained in: a group
cal 'éd 1, 2-c¢ F’S hydtfn r %Semlﬁi}‘s or R a EBYXY(Cl XSTHZ- CHGVATEH (1) ~
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The epoxy resin having glycidylamino group may be, for

25 example, an aminophenol type epoxy resin, such as a 4-amino-

m-cresol type epoxy resin or a 4-amino-phenol type epoxy

resin.

DETAILED DESCRIPTION OF THE INVENTION

| The epoxy vresin having glycidylamino group in the
30 present invention is an epoxy resin obtained by reacting

various kinds of aminophenol with epihalochydrin, and

epoxidizing. Concrete examples include an aminophenol type

epoxy resin, triglycidyl isocyanurate, tetraglycidyl

diaminodiphenylmethane, tetraglycidyl metaxylenediamine,
35 hexaglycidyl triaminobenzene, etc., without being limited
thereto.




OCH2-CHCHz ~O (3) and not limted only to that contained in

1, 2-chl orohydrin group. In the present invention, the content of

hydrol yzabl e chlorine is anal yzed by the follow ng nethod. That is, about 1
g of a sanple is accurately weighed to 1 ng unit in a 100 mMmearpund4gl ass
Erl enneyer flask. Dioxane 30 nL is added and the sanple is dissolved
conpletely using an ultrasonic apparatus. After 5nL of 1N potassium

hydr oxi de/ et hanol solution is added accurately and shaked, boiling tips are
put in and a condenser is attached to the flask. It is refluxed on a sand
bath wi th hgatthg mtesdoutinfintG otlerichd emirrfphedd ty e epp:getrelsd.rbe
correctly 30 mnutes fromthe start of boiling. After cooling to room

t enper atiy espdREd§0NIRNEELdLELWRENeG AU hia SFlam@ndphbanit Bg washed
liquid is added to the sanple liquid. The condenser is renoved fromthe

Erl enne O‘{f{a‘? h%@d the sanple liquid is transferred into a 200nL beaker.
I nside of the I's washed three tines with 80~ acetone water (total

50nL), and the hed %i idis.added to the sample_Li, uigli Tq the sampl e
i qui d, N 4BOBBARTm BRI o7l Tie BGRTETST A LP6 LaiFed “TAETPREGSLS 2Rl T ot or
is put in.. After di ng_acetic 4 March 2004 5 acid 3nL and stirring for 2
mi nut es AHABRTINET i cSEFEr afFon 2 EMLGRBIETE rac cor ARhECPRERALf cofdi ti on
shown by the table 1 below, with using N 100 silver nitrate solution. The
same op&ETIUMRC - hbodeaRsnpeif 6FAEGLas 2g WiofcRe¥iesThbl &-3mino—-o-
Devi cePotentionetric titration device, (nade b Metrom Co., Ltd.)Titration
ran a75@mesk8hr ¢ —gimingeirocind SO nR1E0S vahAobemeortesal I5Selicbbart saiihghpH,
nVCyl i nder 520nL The content of hydrol yzable chlorine is calculated by the
f ol | owi Ag nfigrediltshetdytds ol yzabl e chlorine ($) =F x (V-B) x 0.0355/S
Suitable viscosity of the epoxy resin having glycidylamino
group 1s depend on the combination with a curing agent and an
additive, and not especially limited, but generally it is
desirable to be low. That is, when the viscosity of the epoxy
resin combined with a curing agent and an additive is high, the
coating property and immersing property become inferior and
make the working properties bad. Thus the viscosity of the epéxy
resin having glycidylamino group is preferably 2000 Pas or less.
In the present invention, the hydrolyéable chlorine means

a chlorine contained in:

a group called 1,2-chlorohydrin represented by formula (1),

('IJI
O_CHz—CI;HcHZ
OH (1),

a group called 1,3-chlorohydrin represented by formula (2), or

ICHa"‘CI
O-?H
! CHz""OH

(2},




In the fornmula: F, Factor of the N 100 silver nitrate solution V, Anount of
the NV 100 silver nitrate solution used for titration of the sanple B;
Amount of the N 100 silver nitrate solution used for titration of bl ank
test S; Amount of sanple (g). The preparation nethod of an £pgxy JgRsi n
[ 6

havi ng gl yci dyl am no group, whose hyQp@[yzable chlorine content is -
1000 ppmor less is not especially limted. 4 March 2004 For exanple, the

epoxy resin can be obtained by dechlorination and ring-closure reaction of
an epoxy resin having glycidylam no group whose hydrol yzabl e chlorine

content i t 0 m hLorination reacti.op is carried out by

di ssol vi nasg ﬁélg%oggﬂ%égi %h%&?ﬁg%é@cﬁﬁr&ﬁ%ﬂgﬁ% ?‘ﬁrﬁBi?pr{éﬂ@ni c pol ar

sol vent, and ,an_al kaline supstance is added dropw se and retained with

stirring. al kal i ne stbstance used for this reaction, sodium

hydr oxi de, T BYadid¥ie, cal ci um hydroxide, etc. are exenplified,
7o . X .

and these are—dged in thefoim@di—aggueous sol ution or al coholic solution.

The amount of al kaline substancékfé prefqu@ly 0.1 to 10 nol, nore

preferably 0.5 to 5 nol based on 1 nol of the

and not limited only to that contained in l,2-chlorohydrin

group.

In the present invention, the content of hydrolyzable
chlorine is analyzed by the following method.

That is, about 1 g of a sample is accurately weighed to 1
mg unit in a 100 mL ground glass Erlenmeyer flask. Dioxane 30
mL is added and the sample is dissolved completely using an
ultrasonic apparatus.  After SmL of 1N potassium
hydroxide/ethanol solution is added accurately and shaked,
boiling tips are put in and a condenser is attached to the flask.
It is refluxed on a sand bath with heating at about 180 °C. Here
the refluxing time is set to be correctly 30 minutes from the
start of boiling. After cooling to room temperature, the
condenser is washed by methanol SmL, and then the washed liquid
is added to the sample‘liquid. The condenser is removed from-
the Erlenmeyer flask, and the sample liguid is transferred into
a 200mL beaker. Inside of the flask is washed three times with
80% acetone water (total 50mL), and the washed liquid is added
to the sample liguid.

To the sample liquid, N/400 sodium chloride solution SmL

f

'is added accurately, and a rotor is put in. After adding acetic




hydr ol yzabl e chlorine of epoxy resin. Wen too nmuch anount of al kaline
substance is used, polynerization wll occur, and when too little, the

ef fect of reduction of hydrolyzable chlorine will becone snmall. As a

non- protoni c polar solvent, dimnethylsul foxide, dinmethyl sulfgQageh 2004

di net hyl acet am de, tetranethylurea, hexanethyl phophoram de, etc. are
raised, but it is not limted to these. , The anount of non-protonic polar
sol vent can be used 4 March 2004 7 arbitrarily to the anount of epoxy
resins, it is suitably 1.0 to 20 tinmes in weight ratio. Ring-closure
reacti ora¢ &dc3mkiand aitimsifolicone. mEnameshepbeaatiomezalidt ko rabtiajmed
above, non-protonic polar solvent contained therein is renoved by

wat er - weisdli egné@ncbyddeatbktiahijoBo 8RE EBnbRe 2@l BhioR @f the reyidug whose
solvent is replaced with an organi c sol vent other than non-protonic polar

sol vent ,pal kil | g +sU ' d ' d Skl af.ter the
reacti on, neutraliza??%ﬁﬂnggzggi%%ixﬁgnﬂ§§g?é?hg§yﬁ5ﬁﬁaﬁ2g€$oﬁaﬂ§
conduct itLo i.L.h . r-washi or _filtration. As an al kaline
substan%%%slaetg%% %i%'ng?%%sﬁ%%)rggéf\g%mg ,g"\snea sbaJr%nlgu%ﬁ%hces used in

dechl orination are exenplified. As organic solvents other than non-protonic
pol ar solvent used in ring-closure reaction, various hydrocarbon sol vents
and ketone are exenplified, without being limted to these. Anmong them
ketonesqgﬁﬁ? met hyl i sobutyl ketone are suitable. The epoxy resin of the
present invention can be used in conbination with a _curing agent, a curing

accel erat grpe®t€e As Potentiometric titration device,
(made by Metrom Co., Ltd.)
Titration range 750mvV FS
Dropping velocity 10min/100%vol
Auto control 5
Selector switch pH, mV
Cylinder - 520mL

The content of hydrolyzable chlorine is calculated by the
following formula.

Hydrolyzable chlorine (%) =F x (V-B) x 0.0355/s
In the formula:

F; Fagtor of the N/100 silver nitrate solution

V; Amount of the N/100 silver nitrate solution used for
titration of the sample

B; BAmount of the N/100 silver nitrate solution used for
titration of blank test

S; Amount of sample (g).

The preparation method of an epoxy resin having

L

‘glycidylamino group, whose hydrolyzable chlorine content is




the curing agent, any curing agent which is usually used as a curing agent
for epoxy resins can be used. Exanples of the curing agent include
di-cyandi am de, tetramethyl guani di ne, pol yhydric conpounds, acid anhydri des,
acid hydrazid conpounds, aromatic amines, aliphatic am nes gpd,alddgeyc!ic
am nes. 4 March 2004 _g_ The epoxy-reesin of the present invention can be
used, according to requirenments, with adding fillers such as silica,

al um na: Epoxy resin having glycidylamno group with | ow content of

hydrol yzabl e chl orine of the present invention is useful as electric and

el ect r ont ROFaPER; gF s lesgch sagiosdireriardaliis Wl bmivgdrmaterial, and | ani nat ed
board. EXAMPLES Al t hough concrete exanples explain the present invention
bel ow, the prasemxampienti obhés apdxyi nireednt o ddresebexaoptesneld segsity is
measured with using a parallel plate type rheoneter (CVO Rheoneter,

pr oducedddyh Bohi hat Con, anidd.)ind=xared @se lredcandncomaimt éyexeXx2anlie 1
(Preparation of 4-am no-mcresol type epoxy resin with | ow content of

hydr ol yzeb £n & 19/ iRB)1 £n BB BROMLCHESHL HYHS 14 @3 Na Bgn%%ﬁfToSf

hydr ol yzabl e chl oriné (conparative exanpl'e 1, trade nane Sum Epoxy

Sum t omoy Chemi caly £0. : 0g was di ssolved in dinethylsul foxide 440g,
and after having r%%l%ggg %ﬁg'inside of the systemw th nitrogen, 480

sodi um hydr gxi queous saolution 0.35g (examle 1) .or 1. 27 exanpl e 2)
vere added FoiurearSRiB RAARPT e St FIEE Srthsd (1SRRG o 1 o

the reaction, neutralization was carrjed out by, adding 0.21g of phosphoric
aci d. arﬁ:%yéld:'eoﬁlré VRS 66 ey Llamino groupyln non—gprotorgtlic pglarp

_solvent, and an alkaline substance is added dropwise and
retained with stirring.

As an alkaline substance used for this reaction, sodium
hydroxide, potassium hydroxide, calcium hydroxide, etc. are
exemplified, and these are used in the form of agueous solution
or alcoholic selution.

The amount of alkaline substance is preferably 0.1 to 10
mol, more preferably 0.5 to 5 mol based on 1 moi of the
hydrolyzable chlorine of epoxy resin. When too much amount of
alkaline substance is used, polymerization will occur, and when
too little, the effect of reduction of hydrolyzable chlorine
will become small.

35 a' non-protonic polar solvent, dimethylsulfoxide,
dimethyl sulfone, dimethylacetamide, tetramethylurea,
hexamethylphophoramide, etc. afe raised, but it is not limited

to these,.

.The amount of non-protonic polar solvent can be used




(Dechl ori nati on) 9 4 March 2004 Subsequently, dinethyl sulfoxide
contained in the above reaction liquid was distilled off under reduced
pressure. To residue, nethylisobutyl ketone 180g and 20% hot salt water 80g

were added and partitioned, and then filtrated. The filtratgggldnptod was
washed by hot salt water. (solvent subpgtitution) Subsequently, 17.2g of 48%
sodi um hydr oxi de aqueous sol ution was added to the sol vent substituted
reaction solution, and reaction was carried out at 80 C for 5 hours.
(Ring-closure reaction) After the reaction, having added carbon dioxide for

neutral i b boranatertcortemmonas cameypeck by eszent r dpi d sdebydaatiyon .and
I norgani ¢ content was renoved by filtration. Wth increasing charged anount

of sodi umdyz okimles i indeebbhti patien, the reduction of hydrol yzable
chlorine was confirned. Table 2 Exanple 1lExanple 2Conparati veexanpl e

Inar ged amoushd- 3508427548t c48% MO oLy bl £839090E900 Pk

ppnchl orineVi scosity ( .7 Pas4.0 Pas ~I. :

Focor el st L, o cpony £ssLB. iy Sl gL
contained therein is removed by water-washing or by
distillation, and to the solution of the residue whose solvent
is replaced with an organic solvent other than non-protonic
polar solvent, alkaline substance is added dropwise and stirred,
and after the reaction, neutralization is carried out. After
then,purificationisconductaﬂbypartitionwithwatef-washing
or filtration.

As an alkaline substance used in ring-closure reaction, the

' same substances used in dechiorination are exemplified.

As organic solvents other than non-protonic polar solvent
used in ring-closure reaction, various hydrocarbon solvents and
ketone are exemplified, without being limited to these. Among:
them, ketones such as methylisobutylketone are suitable.

The epoxy resin of the present invention can be used in
combination with a curing agent, a curing accelerator, etc. As
the curing agent, any curing agent which is usually used as a
curingagentforepoxyresinscanbetmed.Examplesofthecuring
agemtincludedicyandiamide,tetramethylgﬁanidine,polyhydric

compounds, acid anhydrides, acid hydrazid compounds, aromatic

amines, aliphatic amines and alicyclic amines.




which is highly reliable and useful as electric/electronic materials can be
provi ded. -11 What is clainmed is: 4 March 2004 1. A nethod of reducing

t he hydrol yzabl e chlorine content of an epoxy resin having glycidylam no
group to 1000 5 ppmor |ess conprising: a dechlorination repgkidiroiuer
conprising dissolving an epoxy resin ving gl ycidyl am no group whose
hydr ol yzabl e chlorine content is nore%han 1000 ppmin non-protonic polar
sol vent, and addi ng al kaline 10 substance and stirring; and a ring-closure
reacti on step conprising renoving the non-protonic polar solvent fromthe

above r eagtju0n; 50l Wik by tvp@g 248301116, 8 by, st L Latd on. cand agg) ng an

al kal i ne subst'ance to a sol uti t he reS| ose so VEen

repl ace C ot h han non- prot solvent and
stirri ngc’cy\ll’fI r&ﬁr}%%&g:@acé%r df‘&gc%éfllbnefs FEPe ?ﬁzlgg(‘)x FESPR havi ng
gl yci dyl am is.an am phenol t ype epoxy 20 resin,

4- am no- mc]fgﬁgg %?)bnélﬁ)wg %F LEFL 3N H HRI R A JW‘péoé‘%Eé%yofem n.

3. A nethod according to claiml1l or 2) wherein the al kaline substance is
sodi um Wsd erab ot Askotimayaf okhdepresesdl dinvartidiioxi sleus@bul. aa net hod
according to claim1 or 2, wherein the anount of al kaline substance is 0.1
to 10 neldsassid: end]elrﬂﬂtmnimmahysdm@llﬂabhehdﬂ edhaeiok,t lresebakyngesi n.

5. A nethod according to claim1l or 2, wherein the nonprotonic polar
soIventmataﬁﬂuﬁPndnﬁnIamdﬁkheﬁlwaahaL 30 sul fone, dinethylacetam de,
tetramet hyl urea, or hexanet hyl phophoram de. 6. A nmethod according to claim
1 or 2, peaeseeips t he anount of non-protonic polar solvent is 1.0 to 20 tines
to that of the epoxy resin in weight ratio. 35 . 7. A nethod according to

claim1 or p?ltmcgﬁl aoﬁ@ﬁegégagaﬁgiegvsagl%%eftﬂéﬁﬁé&%@fﬂw&&&?' ar

solvent used In Mar ¢ ring-closure re

met hyl i I X) e5|n a |n l.yel dyl am ng whose
hydrgl yﬁg Ig%}ycﬁﬁ ﬁ%s%%%ﬁgin“fg&ty XE) m of gggygﬁt h%%%l%‘%?"%%% met hod
accordin one of clains

I NF] /N A ?ﬁ%v&ﬁnfﬂﬁﬂ.%@ﬁ%m‘e%wﬁgﬁw BR¥g]lql plate type
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% 9 0 0
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aqueous solution 0.35g {example 1) or 1.27g (example 2) were
added dropwise, respectively, and stirred at 32°C for 2 hours.
After the reaction, neutralization was carried out by adding

0.21g of phosphoric acid, and 2.4g of sodium chloride.

{Dechlorination)




100 10" 10 "910% & () -
yWob@ HEL0UXX&' () - - 2! HP10% X, X&' () --2! *H$10% X: X& () --2! *H$10% X: X&f()--2|1
HPLOYAXAXE' () --2 @HP10%ZP& ()--27 ] gR3F10% R&' () - "CglO%)R&'() 10,
10, X, X 10, X, XI H310% X, X& () --2! HB109XX& () --2 H$10% , & () -4 9%‘3% P" 10%
R& ()-! <P"10% R R&f()-<P"10%)R&'()-19QP"10%RR&T()-y!OP"lO%)R R&' y!
L4"10% R R& ()-fbstuvzm S4"cf 109&' ()-101010 HIP'10%& ()-a ! 1P"109%RR& ()-a
PHIP"10%& ()-a 1P"10%& ()-a #}7? S4"ClO%& ()-p"109& ()-! _ N
HlO@b,&f()-!10%E<E<&'()-10%&'()-:10%&'()-#YdE‘S4"LH"1O%&'()-|&3"10%&'()-J|3
"10%& () - p, sLBUEentAYR (dimedWYE Eh12kkiRaSEAnkEined in the above
reaction liquid was distilled off under reduced pressure.
To residue, methylisobutyl ketone 180g and 20% hot salt water
80g were added and partitioned, and then filtrated. The
filtrated liquid was washed by hot salt water. (solvent
substitution)
Subsequently, 17.2g of 48% sodium hydroxide agueous
-solution was added to the solvent substituted reaction solution,
and reaction was carried out at 80 °C for 5 hours. (Ring-closure
reaction)
After the reaction, having added carbon dioxide for
neutralization, water content was removed by azeotropic
dehydration and inorganic content was removed by filtration.

With increasing charged amount of sodium hydroxide in

dechlorination, the reduction of hydrolyzable chlorine was

confirmed.
Table 2
Example 1 Example 2 Comparative

example 1

Charged amount { 0.35 g 1.27 g -

of 48% NaOH

Hydrolyzable 830 ppm 660 ppm 1450 ppm

chlorine

Viscosity {25 °C)Jl.7 Pas 4.0 Pas 1.1 Pas

f
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What "1=s claimed 1is:

1. A method of reducing the hydrolyzable chlorine content

of an epoxy resin having glycidylamino group to 1000
5 ppm or less comprising:

a dechlorination reaction step comprising dissolving an

epoxy resin having glycidylamino group whose

hydrolyzable chlorine content is more than 1000 ppm in

non-protonic  polar solvent, and adding alkaline

10 substance and stirring; and
a ring-closure reaction step comprising removing the
non-protonic polar solvent from the above reaction
solution by water-washing or by distillation, and
adding an alkaline substance to a solution of the

15 residue whose solvent 1is replaced with an organic
solvent other than non-protonic polar solvent and
stirring.

2. A method according to claim 1, wherein the epoxy resin
having glycidylamino group is an aminophenol type epoxy

20 resin, a 4-amino-m-cresol type epoxy resin, or a 4-
amino-phenyl type expoxy resin.

3. A method according to claim 1 or 2, wherein the
alkalin; substance 1is sodium hydroxide, potassium
hydroxide, or calcium hydroxide.

25 4. A method according to claim 1 or 2, wherein the amount
of alkaline substance is 0.1 to 10 mol based on 1 mol
of the hydrolyzable chlorine of the epoxy resin.

5. A method according to claim 1 or 2, wherein the non-
protonic polar solvent is dimethylsulfoxide, dimethyl

30 sulfone, dimethylacetamide, tetramethylurea, or
hexamethyiphophoramide.

6. A method according to claim 1 oxr 2, wherein the amount
of non-protonic polar solvent 1is 1.0 to 20 times to
that of the epoxy resin in weight ratio.

35 . 7. A method according to claim 1 or 2, wherein the organic

solvent other than non-protonic polar solvent used in
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