1 SPECI FI CATI ON 1P0S cory

1, 2- N- AEYL- N- METHYLENE- ETHYLENEDI AM NE, AND ELECTROCONDUCTI VE
- .PASTE CAGWPRI SING IT  TECHNI CAL FI ELD The present invention relates
to novel; conpounds, 1,2- N-acyl-N nethyjene-ethylenedianmnes. It also

relates to an electroconductive paste that is used in producing printed
circuit boards for preventing the boards from naking noise while in actual
use and for nounting constitutive parts on the boards, and the paste
conprises saird conmpound and has inproved el ectroconductivity and

| ong-lasting reliability. BACKGROUND ART As the filler to be.in

el ectroconductive pastes that ar8PEEFFCARION oducing printed circuit boards
for preventing the boards -from naking noise while in actual use and for
nounting constitutive parts on the boards, oxidation- resistant silver,

-silver-coated copper poyder. i gk t. i eretof ore been
bei ng much used. The Sd@gggmygoﬁgg%%ﬁﬁgmgigggbjgﬁDgg¥§gﬁ-coated copper

powder have high  ayp ELECTROCONDUCTIVE PASTE COMPRISING IT

F

The present invention relates to novel compounds, 1,2-
N-acyl-N-methylene-ethylenediamines. It also relates to an
electroconductive paste that is used in producing printed
circuit boérds for preventing the boards from making noi#e
while in actual use and for mounting constitutive parts‘on
the boards, and the pasté comprises said compound and has

improved electroconductivity and long—lasting reliability.

BACKGROUND ART
As.the filler to be in electroconductive pastes that

are used in producing printed éircuit boards for preventing.
the boards from making noise while in actual use and for

mounting constitutive'parts on the boards, oxidation-

resistant silver, siiver;coated copper powder, nickel and

the like have heretofore been being much used. The pastes

comprising silver or silver-coated copper powder have.high

electroconductivity and oxidation resistance. However,'they

are expensive and their migration is often problematic. On

the other hand, the pastes comprising nickel have 1low



el ectroconductivity and oxidation resistance. However, they are expensive:
and their mgration is often problematic. On the other hand, the pastes
conpri sing nickel have | ow el ectroconductivity, though having
good oxi-dation resistance, and therefor2z their use is limted. As opposed
to these, ‘pastes conprising copper powder as the filler are inexpensive
and there is no problemabout their mgration. However, these are

probl ematic in that the copper powder existing in themis oxidized whereby
t he eIectroconduct|V|ty of the pastes is lowered with the |apse of tine.

On the other obt aj eI ct oconductiv pasI havi ng good
adhesi venes$£h n%$?ﬁ?8§ug fbdi 'bogﬁ gep%?y Pgsiﬁ§ $ 2E3PBr e been
bei ng used 3egitaRkBdeind | thddEoRRSERS ugé)wgv é&e %seog%oeeaxy
resins is problematic in that the pastes could not ave sati sfactory

el ectroconduet ithies, pastes HumpRtieifgt coppdn bowdepr Ay tles Fiduelr agapounds,
1,2-N-  acyl - N-net hyl ene- et hyl enedi ami nes_and provi des an
eIectrocondu@ﬁwwsngiyaeandnph¢£ﬁrﬂftﬂuapﬁobéemndbout1ﬁh£lremeatﬁﬁconduct|ve :

paste of the invention, as conprising the _conpound
1, 2- N acy| - HOWEVeR., e flesen pren FobleRatici §nf that the copper powder

existing in them is oxidized whereby the electroconduct1v1ty
of the pastes is lowered with the lapse of time.

On the other hand, in order to obtaln electroconducéive.
pastés having good adhesiveness to printed circuit boards,'
epoxy resins have heretofore been being used as the binder
in the pastes. However, the use of epoxy resins is
problematic in that the pastes could not have satisfactory
electroconductivity. ”

The present invention provides novel compounds, 1,2-N-
acyl-N-methylene-ethylenediamines and provides an
electroconductlve paste comprising the compound _ The_
electroconductive paste of the lnventlon, as comprising the
compound, 1,2-N—acyl—N-methylenefethylenediamine, is free .
from the above-mehtioned problems. Specifically, even ﬁheﬁ
a filler with poor oxidation resistance, such as'copperi_e
powder, is ueed in the paste, the paste can still maintain
good electroconductivity and high reliability for a long
period of time. In particular, the electroconducti&e'paste
of the invention has good electroconductivity and good

adhesiveness.



fromthe above-nenti oned problens. Specifically, even when a filler with
poor ox§dation resistance, such as copper powder, is used in the paste,

the paste can still maintain good el ectroconductivity and high reliability
for a Iong period of time. |In particugar, the el ectroconductive paste

of the Tnvention has good electroconduct|V|ty and good adhe5|veness

3 DI SCLOSURE OF THE | NVENTI ON

1, 2- N-acyl - N- net hyl ene- et hyl enedi am nes of the present invention are
represented by the follow ng general formula (1): Jerr] wherein R
represents a hydrogen atom or a hydrocarbon group. The hydr ocar bon

group may |ncludes al i phatic hydrocarbon groups and aromati ¢ hydrocar bon
groups. SNERRHPR, nmenti oned are al kyl groups such as
nmet hyl , et h{ ycCl oal kyl groups such as :

1, 2-N-acyl-N-methylene- ethylenediamines of the present

invention are represented by the following general formula

(I):

0O H
o _

wherein R represents a hydroégen ﬁaéom or a hydrocarbon "g_'roup.
The hydrocarbon group may includes aliphatic_'
hydrocarbon groups and aromatic hydrocarbon groups. As'
examples of the groups, mentioned are alkyl groups such as
- methyl, ethyl and propyl groups; cycloalkyl groups such as
cyclopentyl and cyclohexyl groups; and aralkyl groﬁps such
as benzyl and phenethyl groups. However, these are not
limitative.

_ As comprising the above-mentioned compound, 1,2-N-acyl-
N-methylene-ethylenediamine, the electroconductive paste of
the invention can ha\}e good electroconductivif:y and long-
last_:iné reliability even when it contains a filler with poor
oxidation resistaﬁce, such as copper powder.

Prefe;ably, the electroconductive paste of the present

invention comprises 100 parts by weight of a thermosetting



cycl opentyl and cycl ohexyl groups; and aral kyl groups such as benzyl and

phenethyl groups. However, these are not I|imtative. As conpri si ng

t he above-nentioned conpound, 1,2-N-acyl- N-nethyl ene-ethyl enedi am ne, the
el ectroconductive paste of the inventién can have good el ectroconductivity.
and long- lasting reliability even when it contains a filler with poor

oxi dation resistance, such as copper powder. Preferably, the

el ectroconductive paste of the present invention conprises 100 parts by

wei ght of a thernosetting 4 resin,

from 250 t op&dih Pdrom D50V 300 Phres By aeifht |68 aandealr o lled @D parts
by wei ght of the above-nentioned conpound,

"1, 2-N-acyl -feomt Hy| eae-5ét hphevedbaniweight ofonghé seboveomeatiioned wei ght
of a thernosetting resin _and from 250 to 900 parts by_wei ght of a netal
filler coateRmPeref.thd.2oNpagsad -NrrethvienetethxlgreftaBiRelen®d ani ne.
In the latter, the a nt _of the conmpound, 1. 2-N-acyl-N .

net hyl ene- SR ESH gﬁilbné’af: S Y TP cB’aFﬁﬁﬁn‘?ﬁ%tmgalresﬁnl AR s
preferably Qi <054 0o5o by Ble thnd 1 Phaleatl 2i1%0er coaced ™

thernosetti'ng resin rs pref an epoxy resin,
with the compound, 1,2-N-acyl-N-methylene-ethylenediamine.

In the latter, the aﬁount of the compound, 1,2-N-acyl-N-
methylene-ethylenédiamine to be used for coating the metal
filler is preferably from 0.05 to 5 % by weight of the metal
filler. | o

| The theémosetting resin is preferably an epoxy resin,
or a mixture comprising an epoxy_resin and one of more
selectéd from alkyd resins,_melamine resins, phenolic resins
and xylenic resins, as reaiizing the object of the invention
of. providing electroconductive pastes having good

adhesiveness and good electroconductivity.

ERIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a Fourier transform infrared spectral pattern
of 2-undecylimidazoline used in Production Example 1.

Fig. 2 is a Fourier trénsform infrared spectral pattern
of the product in Production Example 1, 1,2-N-laﬁroyl-N—
methylene-ethylenediamine.

Fig. 3 ‘is a Raman spectral pattexn o£ 2-

undecylinidazoline.



or a mxture conprising an epoxy resin and one or nore selected from al kyd
resins;y nelam ne resins, phenolic resins and xylenic resins, as realizing
t he object of the invention of providing el ectroconductive pastes having
good adhesiveness and good el ectrocondbctivity. BRI EF DESCRI PTI ON OF THE

DRAW NGS Fig. 1 is a Fourier transforminfrared spectral pattern of
2-undecyl i m dazol i ne used in Production Exanple 1. - Fig. 2is a

Fourier transforminfrared spectral pattern of the product in Production
Exanple 1, 1,2-N-lauroyl-N- methyl ene-ethyl enedi ani ne. Fig. 3 s

a Raman Spec”ﬁig P LL5Na Qamad- s8N | PACELAl | BE- the above-
Fig. 4 is a Raman Spectral pattern of t he above- ment 1 oned product.

Fig. 5 is anehifidhd qpeatucal pattern of the above- nentioned product.
BEST MODES OF CARRYI NG QJT THE | NVENTI ON .
1, 2- N-acyl - N- met F§gend- dishydre RUNR meecrralh@atsers- of the above-

mentioned product.

B R ' I

1,2-N-acyl-N-methylere-ethylenediamines of the above- .
mentioned general formula (I) may be obtained, for examplé,
according to the following reaction precess. Briefly, an
imidazoline compourd of formula (II) is hydrolyzed to give
an 'N-acyl-1l,2-diamine of formula (IZII); and the N-agyl—l,z-
diamine is reacted with formaldehyde, lIn thé foilowing
formulas, R has the sa.me'mea.ning as above, or that is, .

represants a bydrogen atom or a hydrocarbon group.



mentioned general formula (1) may be obtained, for exanple, according to
the fol1ow ng reaction process. Briefly, an imdazoline conpound of
~formula (11) is hydrolyzed to give an Nacyl-1,2-diamne of forrmula (I11);
and the_N-acyl-1,2- diamne is reacted & th fornmal dehyde. 1In the
following fornulae, R has the same neaning as above, or that is,
represents a hydrogen atom or a hydrocarbon group. :

6 [err]
HZC———CHz' O H
[ I N Hzo. ﬁ NCH,CH,NH
N NH - R-C— 2% 27 %2
N
l (i
R
(an
0
0 + HCHO
R—C-—'—NCHZCHZNH2
(tn
. 0o H-
R&C——NCHZCHZN=CH2
(n
Some examples are referred to. 1,2-N-formyl-N-

methylene-ethylenediamine of formula (I} where R is H is
obtained, starting from imidazoline to give N-formyl-l,2-
diamine. 1,2-N-propionyl-N-methylené-ethylenediamine of
formula (I) where R is a propyl group is obtained, starting
from 2-propylimidazoline to give N-propionyl¥i,2-diamine.
1,2-N-lauroyl-N-methylene-ethylenediamine of formula (I)
where R.is an unaecyl group 1is ;btained, starting from 2-

undecylimidazoline to_give N-lauroyl-1,2-diamine.



Some exanples are referred to. 1,2-N-fornyl -N

net hyl ene- et hyl enedi am ne of formula (1) where Ris His obtained,
starting fromimdazoline to give N-fornyl-1,2- diam ne. 1,

2- N- propi onyl - N- net hyl ene- et hyl enedi am g of fornula (1) where Ris a
propyl @roup is obtained, starting from 2-propylini dazoline to give
N-propionyl -1, 2-di am ne. 1, 2-N-1auroyl - N-net hyl ene- et hyl enedi am ne of
formula (1) where Ris an undecyl group is obtained, starting from 2-
undecyl i mi dazoline to give N-lauroyl-1, 2-diam ne.

7 The ab, - A - . t ' LQE

1, 2-N-acyl - N-net h@‘%ne- et &gggjé [ amﬁ'ﬁg@&g?%s u%:ft &F?ﬁ‘?%gredQES"%Fg?ogé

di spersants, 11, gsi-aePilbNL-ReshyLefié Nt F ERE i dniddy £POX MiseEUl)S, for

el ectroconductivity-inparting agents, nold lubricants, etc. Now,
el ect r oconduekampleasaesdispgrsanitsg rhst abmivibitarent corédgcprpoabers

1, 2-N-acyl - N-net hyl ene-et hyl enediam ne_are referred to herei nunder.
The el ect r ocEAEUERIRE NESIHNE 02l eGTEosPRARREL Vit YeARPRRE 0D AgieRsss Bold

t hernosettin esin and an el ectroconductive nmnetal filler and is
characterize 1¢3RHS ft€ontai ns the above:mentioned conpound,

1,2-N-acyl - N-net thJ:\speélectroconductive pastes comprising the above-

méntioned compound, 1,2-N-acyl-N-methylene-ethylenediamine
are referred to hereinunder. |

The electrocondudtive paste of the present invention
comprises a thermosetting resin and an electroconductive
metal filler and is characterized in that it contains the
above-mentioned compound, 1,2-N-acyl-N-methylene-
ethylenediamine. In this, the type of the compound, 1,2-N-
ac;_rl-N-methylene—ethyleﬁediamine is not specifically
defined. However, in view of the easine.ss in their -
production and of their low costs, preferred are compounds
of formula (I) where R is a hydrogen atom or an alkyl group
having from 1 to 17 carbon atoms or so.

The thermosetting xesin to be used in the present
invention as the binder is preferably an epoxy resin, or a
mixture comprising an epoxy resin and one or more _selected
from alkyd resins, melamine resins, phenolic resins and
xylenic resins. As has been mentioned here:f.nab.ove,
conventional electroconductive pastes comprising epoxy

resins are problematic in that they could not have



ethyl enediamne. In this, the type of the compound, 1,2-N

acyl - N-met hyl ene-et hyl enedi am ne is not specifically defined. However,
in view of the easiness in their production and of their | ow costs,

" preferred are conpounds of formula (1) 8here Ris a hydrogen atom or an
al kyl gfoup having from1l to 17 carbon atonms or so. The
thernosetting resin to be used in the present invention as the binder is
preferably an epoxy resin, or a mixture conprising an epoxy resin and one
or nore selected fromalkyd resins, nelamne resins, phenolic resins and

xylenic 1eskgsy a8t dIas R8R-IBRLLANRT 441G NABRYEGn progv%' 048ba

electroconduc I'V€ pastes conprising epoxy reésins are lematiC I n that

they coul d ngihba¥Peness. As opFeddSi@riisss! agle QueREUSkonlyil-Bough
havi ng good adhesiveness. As opposed to these, the el ectroconductive -

~ pastes of thpapteseaf theepmtesEnthdnvregondnahidesigmnessihasdvegesd and
. el ectroconductivity. Were a mxture conprising an epoxy resin and one
or nore sel99@@dBI#QﬂﬁQ§PR9HC¢¥¥%qﬁ3 mel am ne resins, phenolic resins and

xylenic resins is- used_ as.the binder, .the_ pro ortion.of the additive
resins to the epd§§e¥%s? +§ture comprising an epoxy resin and one or

more selected from alkyd resins, melamine resins, phenolic
resins and xyltnit resins is. used as the binder, the .’
proportion of the additive resins to the epoxy resin is
desirably not larger than 50 % by weight of the mixture.

The type of tke metal constituting the metal f£iller to
be used in the present invention is not speclfz.cally
defined. The size of the particles of the metal fillex is
not also specifically defined, but shall fall within the
range of ordinary fillers; For gxamplé, the size may fail
between 1 and 100 Um or so. The shape of the particles is
not also specifically defined. For example, it may be any
of spﬁericai, flaky. dentric and amorpﬁous ones. The metal
fillers may be.used either singly or in ccmbinatiot of two
or more. Thus, the metal fillers for use in the present3-
invention are' not specificaliy_ cefined. The most
significant characteristic of the present inventicn is that';
even when a powdery filler, such as copper powdéer, havingl
high electroconductivity but having poér oxidation
resistance is used in the electroconductive paste of the

invention,  the paste can have good eleactroconductivity.



desirably not |arger than 50 % by wei ght of the m xture. The type of
the nmetal constituting the netal filler to be used in the present
invention is not specifically defined. The size of the particles of the
nmetal filler is not also specifically defined, but shall fall within the
range of ordinary fillers. For exanple, the size may fall between 1 and
100 [err] mor so. The shape of the particles is not also specifically
defined. For exanple, it nmay be any of spherical, flaky, dentric and

anor phous ones. The netal fillers nmay be used either singly or in

conbi nation of tiRe @felPfécondidtive! BEsEE! BE Ehé'ﬁféséx% i&?@eﬁﬂ&ﬁ‘?

present invention are not specifically defined. - nost
© signi fi cant spART abidispehisably ddapriicesting abwenhémﬂfh.drfedt bahpoﬁélﬁﬂfs when a
powdery filler, such as copper powder, having high electroconductivity but
havi ng poor aokhemmpsettingixesine d yaradd fiidlehcandest L o2 Mcreylwe- past e of
the invention, the paste can,é haye good el ectroconductivity.
The el ect roEBM?IFWt&é’Q@EGGFa‘E‘W'pr%HFYl %%#ﬁllwllyhﬁPntﬁﬁwéﬂiénsabl y
'~ conprise the bove g@ {:toned conponent s a thernosetti nLngeS| n,_a netal

y

filler and 8% ef N IXES: et eRB- & hPrEREAFARENe, 2 b sr‘f’::’ﬂf‘:f&ﬁl‘tlonalIy

contain anycontroll:.ng agent, etc., provided that such additives do not
interfere with the excellent characteristics of the paste.

As concrete means of incorporating.én 1;2—N-acy1—ﬁ—
methylene-ethylenediamine into an electfoconductive paste
comprising a thermosetting resin and a metal filler to
prepare the eleo_:trocénductive paste o;::' the invention,
referred to are two methods; one.comprising directly adding.
the metal filler and the diamine compound to the resin-
followed by mixing them (hereinafter referred to as
“addition method"), and the other comﬁrising coatiﬁg the
metal filler with the diamine fbllowed'by adding the thus-
coated filler to the resin (bereinafter referred to ;s
*coating method"). | o

In the former addition method, in geﬁeral, from 250 to
900 parts by weight, préferably from 350 to 650 pé.rts by
weight of_a metal filler and from 1 to 50 parts by weight of
al, 2-N-acyl—N-methylene-ethylenediaminé may be added Ito and
mixed with 100 parts of a thermosetting resin.

In this, if the amount of the metal filler ﬁo be added

is less than.250 parts by weight, the resulting paste could



ot her additives, such as a dispersant, a viscosity- controlling agent,
etc., provided that such additives do not interfere with the excellent
characteristics of the paste. As concrete nmeans of incorporating an
1, 2-N-acyl -N- et hyl ene- et hyl enedi am ng¢gi nto an el ectroconducti ve paste
conprising a thernosetting resin and a netal filler to prepare the

el ectroconductive -paste of the invention, referred to are two nethods;
one conprising directly adding the nmetal filler and the di am ne conpound
to the resin followed by mxing them (hereinafter referred to as

"addition nethod"), and the other conprising coating the netal filler with

t he di am ngetohbuathdintddiad élwrtdausnducnidiies;f bht eif tix tibemorsin -
-(hereinafter referred to as "coating nethod"). In the former:

addi ti on mehand900npaeteriay wéighn,25Bet amo@0 gfarther esdai §at bepirf er abl y
from350 to 650 parts by weight of a metal filler and from1 to 50 parts
by weight the paste-shaldybencrtatifedyeseehll aféeraresitliag B8 5BAkd to and
WERICRRELIE R f s N e Rl L AL
resul ting paSteI%OUEgé _amount of the 1,2-Nfacyl-N—meEH§lene-

eéhylenediamine is less than.l part by weight, the resulting

paste could not have the igtended electroconductivity; but

if it is more than 50 parts by weight, such may have a

negative influence on the moisture resistance of the paste.

As has been 'mentioned hqreinaboVe; the
electroconductive paste of the invention that comprises a
predetermined amount of a 1,2-N-acy1-N-methylene-_
ethylenediamine has greatly-imp;bved electrbconduétivity and
long-lasting reliability. Eveﬁ if the paste comprises an
easily-oxidizabie filler such as copper powder, it can
maintain its initial characteriistics for a long petiod_of
time. Therefore, using the diamine compound, it is possible .
to obtain highly-reliable electroconductive pasEes at low
‘costs. If an epoxy resin or a mixture comprising an epoxy
resin and one or more selected from alkyd resins, meiamine
resins, phenolic resins and xylenic resins is used as the
thermosetting resin in the paste, the paste may have
imeoved adhesiveness without sacrificing its
electroconductivity.

Now, the latter coating method is referred to.



not have the intended el ectroconductivity; but if it is nmore than 900
parts by weight, the anount of the resin to be in the paste shall be
relatively small, often resulting in that the paste could not have:-the

i nt ended adhesi veness. If the anpdnt of the 1,2-Nacyl-N nethyl ene-
et hyl enedianine is less than 1 part by weight, the resulting paste could-
not have the intended el ectroconductivity; but if it is nore than 50 parts
by wei ght, such may have a negative influence on the noisture resistance
of the paste. . As has been nentioned hereinabove, t he _

el ectroconducti ve §§§4e of .the_inven redet erm ned

! o ! ' B
amount of a 1,2-8% 9earepPdyPERRS %éfﬂﬁ%?fﬁ%ﬁo 'Llﬁ%ié'%ﬁfgaFFﬁ Pnpr oved

- el ectroconduct i yit n | ong-| | reliability. Even if the paste
conpri ses a"ﬁect SF ?igo%ddiazggye&fs%%%f such as copper powder, it can

maintain its inifhedleEhBFedsd bolbetsdaaaihgnd gifkdeed Rétal ifi1etherefore,
usi ng the diam ne conpound, it is possible to obtain highly-reliable

el ect r ocondgstd véo pasiors oft al Ay2-Neadyl -N-methydpaayetinsleneddiamimext ur e
conprising an epoxy resin and one or nore selected from al kyd resins,

mel ami ne resimsingtiheolresul bing sl tanidey laadi therverfter seppvings thige -

“thernmpsetting resin_.in the ste,, the paste may, have i nprqved |
adhesi ve nes§°gl"%tt- r&hﬁouggs ggfﬁ"i‘"&%' or” ietv§p°5?‘€1:?rf 0C &Rﬁucﬁ‘ﬁ%ﬁ to Now,

the latter 5€ %&éé‘& :{?tm 'r!%yr %feerar %‘31&9 solvent such as n-nonanoic
acid, cﬁlofoform, m-cresol or the like. Of these, preferféd'
is n-nonanoic acid.
The dry process comprises diréctly mixing and stirring
a nletal powder and a 1,2-N-acyl-N-methylene-ethylenediamine
in a ball mill or the 1ik§. According.to any of these
processes, obtained is' a metal filler coated with the
diamine compound. | _
The amount of the diamine compound to be used for
coating the metal filler may be generally from 0.05 to 5 %

" by weight, préferably from 0.2 to 3 % by weight, relative to |
the non-coated metal filler. If the amount is less than
0.05 % by weight,.such could not produce pastes havi'ng the
intended long-lasting reliability. If, on the other hand,
it is more than 5 % by weight, such will often have a"
negative influence on the adhesiveness of the .resulting
pastes. The term "coating” as J;:eferred to herein indicates
the condition of the powdery metal filler to be coated with

a 1,2-N-acyl-N—methyler_ze-ethylenedia:ﬁine, in which the



As the coating neans for the nmethod, nentioned are a wet process and a dry"
pr ocess. The wet process conprises adding a powdery netal filler to
a solution of a 1,2-Nacyl-Nnethyl ene-ethyl enediam ne, stirring the-
resulting liquid, and thereafter renoving@ the solvent through filtration
or evaporation. The solvent to be used in this may be a polar sol vent such
as n-nonanoic acid, chloroform mcresol or the |ike. O these, preferred
i S n-nonanoi ¢ aci d. The dry process conprises directly m xi ng and
stirring a netal powder and a 1,2-N-acyl-Nnethyl ene-ethylenediamne in a

ball mll or the like. ccordln o ny.of thes Qcesses, obt ined is
a metal fil PFtasesed it etﬂﬁta f ﬁé\é&Sﬁp(ﬁ’ﬁH&%ltgthTﬁ‘ BT ?flof t he

di am ne co ogri(d? A 0,be lé d Ol o @%‘f%t ggaggg lud wiftd | g ey hgigeneral |y

fromO0.05 t by WEIg pre rom 3 /o y weight, relative

to the non.gaaladaret afef ikl Qigealtf &m aﬁﬁé‘”&ufﬁaé@ésofh?ﬁhe Om&Eao by
wei ght, such coul d not produce pastes having the intended |ong-Iasting

reliabilitypakticDéstdre enhéreliarubatetlt with mhecdibning ddnippundi ghln such
will often have a

practice, however, it is not always necessary that the
entire surfaces of the particles are completely coated with

the diamine compound, but the surféées may be partly exposed

if the thus partly-exposed filler particles are effective.;o
realize the intended long-lasting reliability of the pastes
comprising them. . |

The amounts of the thermosetting resin and the di;miné-
coated metal filier to be in the paste of the invention may
be the same as those mentioned above, or that is, the paste.
may comprise 100 parts by weight of the thermosetting resin
and from 250 to 900 parts by weight, preferably from 350 to
650 parts by weight, of the coated metal filler. In this,
the weight of the coated-metal filler does not include the-
weight of the diamine compound. '

The electroconductive paste as prepared according to
the coating method exhibiﬁs the same effecﬁ as that pirepared
.according to the addition method. Howevef, in the coating
method, since tﬁe metal filler is directly coated with a
1,2-N-acyl-N-methylene-ethylenediamine, the fpasﬁe thus
comprising the diamine-coated metal filler can have more

excellent, long-lasting reliability and, in addition, is-



negative influence on the adhesiveness of the resulting pastes. The term
“coating" as referred to herein indicates the condition of the powdery
netal filler to be coated with a 1,2-N acyl-N-nethyl ene-ethyl enedi anm ne,

in which the 13 12 surfaces of the :
metal particles constituting the nmetal filler are alnpbst conpletely coated
with the diamne conpound. . It is ideal that the surfaces of the netal :

particles are entirely coated with the diam ne conpound. In practice,
however, ‘it is not always necessary that the entire surfaces of the

particles ar | et el o]

surfaces maf a%glgﬁ'ﬁeéx)p (%’%q ﬂtnr"na@{ tcﬁg‘s?g%gﬁ [kﬁe‘ié\“%%g g:gg?m?l er part i cles
are effecti § drfine dd.he intended long-lasting reliability of the
past es COITD\{?.I Sl ng teﬁljn# The amounts of the thernpsetting resin and

_the diamne- coatRd f@ddidd | hethdd REdi Rbehedaring Glettud | B¥ANLeON MY
be the sane as those nenti oned above, or that is, the paste. my conprise
100 parts byombigled dexdim,t ey rubmét tisng a geint ahdHea dm2236-aqylSdB- part s

- by weight, preferably from350 to 650 _parts by weight, of the coated netal
filler. In mathylepgeefiyignedipmine %aeeann’élﬂamafﬁqq BeYdoeused foxcl ude

the coating the metal filler while the remaining part of the

diamine compound may be separately added to the paste
comprising the diamine-coated metal filler. The paste thus
prepared according tc the combination of the two methods
alsb produces the samp good results as those méntioned
above.

To ﬁrepare the electroconductive paste of the present
-invention, the above-mentioned constitutive components may
be uniformly kneaded, for example, using a 3-;roll mixer or
the like. Through the kneading, the intended paste of the 3
invention can be obtained with ease. The thus-obtained
paste may be aﬁplied ornito substrates, using a dispenser or
according to screen printing, and cured thereon under heat.

The electroconductive paéte of the present invention
mentioned hereinabove is highiy reliable and keeps its
excellent electroconductivity for a long period of time.
Therefore, the paste is favorably used in producing pri_nted
circuit boards for preventing the boards from making 'noise.
while in actual use, for mounting constitutive parts on the

boards, and for filling via-holes in the boards.



wei ght of the diam ne conpound. The el ectroconducti ve paste as
prepar€d according to the coating nethod exhibits the sane effect as . that-
prepared according to the addition method. However, in the coatlng

met hod, since the netal filler is directidy coated with a

1, 2- N-dcyl - N- net hyl ene- et hyl enedi am ne, the paste thus conprising the

di am ne-coated netal filler can have nore excellent, |ong-Ilasting
reliability and, in addition, is 13
characterized in that it may contain a reduced anmount of the diam ne

conpound The addition nmethod and the co tin t ho Caﬂﬁf conbined
herein, or that 8, %a’ﬁﬁ'?"fug?rt 2 i T ‘?f'gt E? F\g et gﬁﬁdi ani ne
to be in th aRaS y u r tihg e t he

remai ni ng pgrt c%ﬁ? a%%améﬁgtggrrp%ﬁ&g Ch re} sdg%a atfeqy adlc?wdgto 't he

paste CONpleithiyl@nleds afiagl aaaccuﬁeecbmealcémﬂﬂﬁes Tiree PEBLS-EbaiSedq Pr epared .
according to the conbination of the two nethods also produces the sane .
good resul t £idderhostheedidngrdadstibgvereliabilify poépaite t hbaste is

. el ectroconductive.paste of the present invention, the above-nentioned
Const|tut|V§l§§ﬁ§éﬁéﬁ$§¥hﬂfmroved The paste having such greatly

improved, 1long-lasting reliability can be used as a
moisture-resistant electroconductive adhesive in various
fields where moisture resistance is Lndlspensable and where
conventional, pure copper-containing electroconductive:
adhesives could not be used effectively.

Where an epoxy resin or a mixture cemprising an epoxy
fesin and at least one selected from alkyd resins, melamine
resins, phenolic resins and xylenic resins is used ae the
thermosetﬁing resin, it is possible to obtain
electroconductive pastes having excellent adhesiveness'end'
excellent electroconductivi;y.

Now, the present invention will Be described in more
detail by means of the following examples, which,. however,
are not intended to restrict the scope of the invention.

(1) Production of 1,2-N-acyl-N-methylene-ethylenediamines
Production Example.l:

50.0 g (0.223 mols) of 2-undecylimidazoline and 100 cc
(5.57 mols) of distilled water were put into an egg-plant
flask equipped with a Liebig condenser, and boiled therein

for 1 hour. Using an evaporator, the resulting mixture was



be unifornly kneaded, for exanple, using a 3-roll mxer or the like.
Through 't he kneadi ng, the intended paste of the 1invention can be obtained
with ease. The thus-obtained paste may be applied onto substrates, using
a dispepser or according to screen print$ng, and cured thereon under heat.
The el ectroconductive paste of the present invention nentioned herei nabove
Is highly reliable and keeps its excellent electroconductivity for a‘long
period of time. Therefore, the paste is favorably used in producing
printed circuit boards for preventing the boards from maki ng noise while
I n actual use, for nmounting constitutive parts on the boards, and for
filling vi sdtigdandert Rerpdused pressure of 30 mmHg and at 80°C for 1 .14

In particular, when the surfaces_of the filler particles are coated with a
1, 2- N- acy| -BeHRe iRy géve-a whike &Akti-ani ne and the paste conprises the

~thus-coated filler, the long;Lasting reliakilit f the. paste
"significantly i %é’&ﬁ%e fﬁgléa‘ﬁ‘% °ﬂ'§egubﬂ g?gaﬁ N i“?ﬁ?#ﬁ?@é’,'

| ong- | asti r.als abt it a SY falfs alqu _

. el ectrocon ucfﬁgé%§§%§s¥€§g€ﬁﬂﬁéfsﬁﬂg'5??JF§?¥w%§r§°nn|s?%re Fes) stance is
~indi spensabigdnbers? € FoLeRlEERAs) .PUTReR PR @801 Bify Mixture |

el ect roconducti ve
was left at room temperature for 30 minutes, whereby it gave
a white precipitate; |

The resulting white precipitate was taken out through
filtrétion using filter paper (5C), washed twice withl
methanol, and then dried, using an evaporator, under a
reduced pressure of 30 mmiHg and at 80°C for 1 hour toyobtain '
a white solid. The final product had a melting point of
130°C, and its Yield was 90 %. - Through its qﬁalitétive'
analyses mentioned below, this final product was ident;fied
to be the compound of formula (I) where R ig undecyl group.
-or that is, 1,2-N-lauroyl-N-methylene-ethylenediamine.

@ Fourier Transform Infrared'Spectrqmetry:

Both the. starting compound, 2-undecylimidazoline and
the final product (hereinafter referred_to as ﬁhe ﬁrodubt)
in Production Example 1 were';nalyzed according to Fourier
transform infrargd spectrometry (using FT-IR-4100, produced
by Shimadzu Corporation). The spectral patterns of the two
are_shown in Fig; 1 ana Fig. 2. In the spectral pattern

(Fig. 1) of 2-undecylimidazoline, seen is the absorption

based on C=N and peculiar to the imidazoline ring within the



adhesives could not be used effectively. “Where an epoxy resin or a
m xture conprising an epoxy resin and at |east one selected from al kyd
resins, melamne resins, phenolic resins and xylenic resins is used as the

" thernosetting resin, it -is possiblge to obtain electroconductive
past es "havi ng excel | ent adhesi veness and excellent el ectroconductivity.
Now, the present invention will be described in nore detail by neans of

the foll owi ng exanpl es, which, however, are not intended to restrict the
scope of the invention. (1) Production of

1, 2- N-acyl - N- net hyl ene- et hyl enedi am nes_ Producti on Exag]él e 1: . 50.0¢g
(0. 223 nol s)*&nge- bedweeni H4P, Anheldll B0 ¢c PYS. ¥y FBPsPRECFadtiiled

‘wat er were pUt'F‘i'e?n’%? &n&ge.gg-hglﬁfrﬁt%gr%ahcgqu;é)i%%e\éﬁct Qf%&eé)é% congenser,

and boil ed tB2 g an - evapor ator, the resulting mxture

. Was ' n is the absorptiohobased &H ice8 HRdSpecuTiRGUCEd
pressure of glbe * tegndsg?nslbs[ er?]C foIFpl hour to give a vmeglste sol id.

This white sghithe'amidbsbond et 184008dc of methanol, to which was added
19.3 g (0.223 nols) of formalin (aqueous solution of 37 % formal dehyde). -
Then, the re@ul Raman rE@pectremetry: . .

2-Undecylimidazoline and the prociuct were analyzed
according to Raman spectrometry (using JRS-FT7000, produced
by JEOL). The spectrai patterns of t-he two are shown "::i.n
Fig. 3 and Fig. 4. In the spectral pattern (Fig. 3) of 2-
undecylimidazoline, seen is the'pea.k based on the s'tl:retching
vibration of the imidazoline ring: at 923 cm™l; but in the
spectral pattern (Fig. 4) of the product, said peak is not
seen.

@ FT-NMR Spectrometry:

The prodﬁct was _analyzﬂéd according to FT-NMR 3
s.p'ectrometry (usiﬁg FX200, produced by JEQOL - in .this was
used a solvent, éDC13) . The spectral patte.rn and the
assignment for each signal are shown in Fig. 5. |
® Organic Elementary Analysis: .

The product was analyzed, using an organic elementary
analyzer (2400 Model, produced by Perkin Elmer). The
analysis produced the data of 71 % of C, 12 % of H and 11 %
of N. These data cofrespond to the theoretical data as

derived from the compositional formula (C15H3QN20) of 1,2-N-



was |eft at roomtenperature for 30 m nutes, whereby it gave a white

preci pi‘t at e. The resulting white precipitate was taken out through -
filtration using filter paper (5C), washed twice with nethanol, and then
dried, using an evaporator, under a regyuced pressure of 30 nmHg and at.
80[err]°”C for 1 hour to obtain a white solid. The final product had a
melting point of 130C, and its yield was 90 % Through its qualitative
anal yses nmentioned below, this final product was identified to be the
conpound of formula (1) where R is undecyl group, or that is,

1, 2-N-l auroyl - N-net hyl ene- et hyl enedi am.ne.. [erk]. Fouri.er

| nfrared Speﬁ??ﬁ?ié]t‘nl‘ijl' .metﬁy]e'en%'cﬁe“’ygﬁﬂgé%ﬂ?’ﬁ nangoh%sod%r?&,%cuﬂénaéféﬂg

2-undecyl i m ggzﬁdi ne and the final product (hereinafter referred to as the
r'odu

product) in iction Exanple 1 were anal yzed according to Fourier

transforming a ﬁg PRAG! LRRR! bomHa+AmRat | mdd3- 4388srdMetsyced by  Shimadzu
e

Cor poration). spectral patterns of the two are shown in Fig. 1 and
Fig. 2. In the spegér Pdrqlidier was( Fagalyzedl a2cordday | tbdaRAB| m@sseen i s
the absorption based on C=N and peculiar to the imdazoline ring within
t he spectrometry (using JMS-HX100 ig positive mode, produce by -
JEOL), which gave a peak for M/Z of 255. This peak was
believed to be that for a pseudomolecular ion. From this,
the moiecular weight. of the product was presumed to be 254,
which corresponded to the molecular weight of 1,2-N-lauroyl-
N-methylene-ethylenediamine. |
Production Exami:le 2: _

In the same manner as in _Product.ion Example 1, except
that 15.6 g (0.223 mols) of imidazoline was used as the
starting compound in place of 2-undecylimidazoline, a white

" solid product was obtained herein. After having .'been
subjected to the same qualitative analyses as in the. above,
this product was identified tc.;» be 1,2-N-formyl~N-methylene-
ethylenediamine. The vield of the product was 90 .%.
Production Example 3: .

.In the same manner as in Production Example 1, except
that 25.2 g (0.223 mols) of 2—propyli_midazoline was use& as
the starting compound in place of 2-undecylimidazoline, a
white solid product was obtained herein.  After having been
subjected to the same qualitative analyses as in the above,

this product was identified to be 1,2-N-propionyl-N-



range between 1400 and 1500 cnferr]; but in the spectral pattern (Fig. 2)
of the *product, said peak is not seen. In the latter, seen is the :
absorption based on C=0 and peculiar to the am do bond at 1640 cnierr].
[err] Raman Spectronetry: 2- UndecyBi m dazol i ne and the product were
~analyzed according to Raman spectrometry (using JRS-FT7000, produced. by
JEQL). The spectral patterns of the two are shown in Fig. 3 and Fig. 4.

In the spectral pattern (Fig. 3) of 2- undecylim dazoline, seen.is the
peak based on the stretching. vibration of the imdazoline ring at 923 ,
cnferr]; but S n ( t duet, waai gk peak i.s
not seen. f‘gr&r‘%fgi‘—ﬁ‘ ﬁﬁf/&}l eg??%{é%yﬂé)yxéi%ﬁ%fpt{l%d%t@ was analyzed - :
accordi ng togET- NVR spectronetry (usi ng FX200, produced by JECL - in this
was used a solvent, CDCl[err]). The spectral pattern and the assi gnment
. for each signa) arnemami.onnoflE;;.eﬁrOC?mC]tlmeg&%ﬁ@SEl enentary Anal ysis:

The product was anal yzed, using an organlc elene anal yzer (2400
Mbdel , produEsamblesd ion 9F| FETRaratiyR Examl sa‘géduced the data of 71 %

o e o T o B i Sl oLt o
L Z-N'. methylene-ethylenediamines were mixed in various ratios
shown in Table 1 below to prepare various electroconductive
pastes, which were tested to measure their spec:.f:.c
resisﬁance and tensile shear strength. The variation' in the
specific resistance of each paste sample was determined,
which indicates .the long-lasting reliability of the sample.

.Tl_ie data obtained are shown in Table 1.



17 | aur oyl - N- met hyl ene- et hyl enedi am ne and its nol ecul ar wei ght of

. 254. [err] FAB (fast atom bonbardnent) nass spectronetry: The
product was anal yzed according to FAB nass spectronetry (using JMs- HX100
in positive node, produced by JEQOL), wh8ch gave a peak for M Z of 255.
This péak was believed to be that for a pseudonol ecular ion. Fromthis,
t he nol ecul ar wei ght of the product was presuned to be 254, which

corresponded to.the molecular weight of 1 2-Nlauroyl-
N- et hyl ene- et hyl énedi ani ne.. Production Exangl e 2: In the sane
manner as in Pgdtctd.on'S_Exarrpl-e 1, excet%)t +th $5.8 9+{0.223 nols) of
I m dazol i ne vva;sg'g_se as the starting conpound in place]of
2- undecyl i m dap®Eirretea—mrte—sottdprotuct—y med herein. Af ter
havi ng been s{Bgidctgd Lo the same quald t g} i ve dfal yses|as in the. above,
this product W identi®ied to be 1,2- % fasnyl| NgmeBhylde¢ne- g
et hyl enedi anmi ng. The Jyi el d of the product was [90%% Pr¢ducti on Exanple 3:
- In the sane mafnen as| rn_pProduction Exanple I,] except f{hat 25.2 g (0.223
nmol s) of 2-propylilm gazgline vwas used § he,|starteng@onpound in place of
2-undecyl i m dagol ijne,{ a~ white solid pi®duct wasixobPai mgd herein. After
havi ng been
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subjected to the sane qualitative analyses as in the above,

was identified to be 1, 2-N-propionyl-N ' :

18

met hyl ene- et hyl enedi ami ne. The yield of the product was 92 °
Preparati on of Electroconductive Pastes20Exanples 1 to 9, Conparative

Exanpl és 1 and 2: Thernosetting resin, copper powler .and

1,2-N-acyl -N- net hyl ene-et hyl enedi am nes were m xed in various ratios

shown in Table 1 below to prepare various el ectroconductive pastes,
were tested to neasure their specific resistance and tensile shear

strength. The variation in the

sanpl e.

. -19
measured as follows: Each electroconductive paste sample
was printed on a glass/epoxy substrate according to a metal-
printing method to form five circuit patterns thereon. The

resistance between the both terminals of each pattern was

measured, using a precision tester. From these data was

obtained an average value. The specific resistance of each
sample (p) was obtained according to the following equati;:n
(1).

The shear strength of each. sample was obtained
according to JIS K-6850, "Test Method for Tensile. Shear
Adhesion Strength of Adhesives”.

The variation in specific resistance was obtained as
'follows: " BEach paste sample was exposed to an atmpspher_e of

95 % RH at 60°C for 500 hours in a thermostat, and the

specific resistance (p'). of the thus-exposed sample was
measured. From the data, p (the original specific

i‘esistance of the non-exposed fresh sample) and p' (the

specific resistance of the exposed sample), the variation in
spécific res.istance of each sample was obtained accOr&i‘ng to
the following equation (2).

Specific Resistanée {p) (Q-cm)

= {Resistance ()] x [(cross section of sample

(s))/(length of sample (1))] (1)

Variation in Specific Resistance (%)

thi s product

(2)

whi ch

speci fic resistance of each paste sanple
was determ ned, Thei dpdcidicaresistencenghbwnt ing Tadlieati |3V Wafe
The data obtained are shown in_Table 1. '



[err] 20 The specific

resi stadnce shown in Table 1 above was neasured as follows: Each

el ectroconductive paste sanple was printed on a gl ass/ epoxy substrate
‘according to a netal- printing nethod ¢ formfive circuit patterns

t hereon. The resistance between the both term nals of each pattern was
measured, using a precision tester. Fromthese data was- obtained an
average value. The specific resistance of each sanple (p) was obtai ned

according to the follow ng equation (1). The shear strength of each
sanpl e was obtai ne qaccordj ng_t | S K-6850, "Test Method for Tensile
Shear Adhesion St &e(ﬁgt h é))f)ﬁ/id?feg?(\;/es". The vari ;?fon in specific

i st tai d f : t t
Ctrosphere o odey F showny SreRctps, Bl R T Y SRR BERASG 0, N0
speci fic res&&ég’aﬁﬁ&iﬁeih 0fui b1 dUanBLRRS G SRy G #ag , 21RASWAdyN- From

" the data, p original specific resistanCe of the non-éxposed fresh
sanpl e) and methylidiR-ethglehédidnfitiest allchad d RPeiED6 cHesidtitde dihe

~variation in specific resistance of each sanple was obtained according to
3 x 104 or so, or that is, the electroconductivity of said :
samples is comparable to that | qf an ordinary
electroconductive paste containing a s_ilver filler. In
addition, it is also known that the long-lasting reliébility

of theée samples was much improved.

Examples 10 to 18, Comparative Examples 3 to 5:

Particles of copper powder were coated with 1,2-N-
lauroyl-N-methylene-ethylenediamine according to any of the
dry method and the wet method to be mentidned below. _.
Varying amounts (shown in Table 2 below) of the thus-coated |
copper powder were added to various resin compositions to
prepare various electroconldﬁc.tive pastes, of which the
characteristics were determined according to the same test
methods mentioned above. | _

Dry Method for Examples 10, 12 to 18, and Comparative
Examples 3 to 5: - '

' Fine powder of 1, 2.-N—lauroyl—N"—methylene'—
ethylenediamine, of which the amount is shown in Table 2,
was added to 370 parts by weiéht of copper powder, and '
stirred in a defoaming machine for about 30 seconds.

Wet Method for Example 11:



the foll ow ng equation (2). Speci fic Resistance (p) ([err].cm

[ Resistance ([err])] x [(cross section of sanple (s))/ (Il ength of
sanple (1))] (D) Variation in Specific Resistance (%
21 =[(p" - p)/p] x 100 22 (2) As is known

fromthe data in Table 1, the sanples containing a suitable amount of any
of 1,2-N-acyl-N nethyl ene-ethyl enediam nes all had a specific resistance
of 3 x 10[err] or so, or that is, the electroconductivity of said sanples
is conparable to that of an ordinary el ectroconductive paste

containing a silye Ig:t%ei ’aur%gi Ll 28k tenle_ EL rrprove g%aghe

| ong- | asti ng rellabl hese Sanpl es s nmuc anpl es 10
to 18, ConpagfddoitrelX 3PS E 13 otfonSnonanom Bardj ks Alx6@RRAM ra%dgr wer e

coated with 1,2-N- |auroyl- N nethyl ene-et hyl enedi am ne according fo any of
the dry rretdﬂ&c@pértbeww byeshbtring bhetehhi o rdatoaning. madkaimsd Fgranount s
(shown in Table 2 bel ow) of the thus-coated copper powder were added to

vari ous resihmnimngssandobinaldy @risdhodenrreinced pressumsnduct i ve pastes, of
which the characteristics were determ ned according to the sanme test . '



met hods nentioned above. Dry Method for Exanples 10, 12 to 18, and
Conparative Exanples 3 to 5: Fi ne powder of S D

1, 2-N-l auroyl - N-net hyl ene- et hyl enedi am ne, of which the anmbunt is shown
in Table 2, was added to 370 parts by &3 ght of copper powder, and
stirred in a defoam ng nmachine for about 30 seconds. Wt Mthod for
Exanpl e 11: 22 0.8 g of

1, 2- N-l aur oyl - N- net hyl ene- et hyl enedi am ne-was __di ssolved in 30 nml of

n- nonanoi ¢ aci d, {thgn xed wth 370 g -of copper powder by ktirring them
in a defoam ng muchilng,foB 3 mnutes,, a@l finall gdeegunger reduced .
pressure. —é‘- - X 23 co [err]
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24 The specific resistance and the shear strength shown in

Table 2 were obtained in the sanme nanner as above. The wvariation in
.specific resistance was obtained as follows: Each paste sanple was exposed
to an atnosphere of 95 % RH at 60[err]g4for 1000 hours in a thernostat,
and the specific resistance (p') of the thus-exposed sanpl e was neasured.
Fromthe data, p (the original specific resistance of the non-exposed
fresh sanple) and p' (the specific resistance of the exposed sanple), the
variation in specific resistance of each sanple was obtained according to
t he above-nentioned equation (2). As is known fromthe data in Table
2, the variation in the specific resistance of the sanples containing a

suitable amount TR dpeiltikavesysrdicdehiil ene-shehy! spadiAN BBowhiais

sanpl es. havi ng been subjected to the exposure test for 1000 hours, was not
| arger thanTabl® 2 Wete dbminedg-indthiegane namner tags adbdveese Theapl es is
conparabl e.to that of an ordinary el ectroconductive paste containing a
silver filladriation i bpechBi¢ nresistandeayascobtainedi sadfphlesai |l and

with reference to specific¢ enbodi nents thereof, it mAIIfP% %pﬁgrent to one
skilled i n EREBIPRSE AMPIL| (RS CRAFGESTQrRp atmosphere of 35 at

60°C for 1000 hours in a thermostat, and the specific

resistance (p') of the thus-exposed sample was measured.
From the déta, p (the original specific ;esistance of the
~non-exposed fresh sample) and p' (the speéific resistance of
the exposed sample), the variation in specific resistance of
each éémple was obtained acco;ding to the above-mentioned
equation (2). |

As is known from the data in Table 2, the variétion in
the specific resistance of the samples containing a suitable
amount of 1,2—N—lauroy1-N~metﬁylene-ethylenediamine, said
samples having been subjected to the expdsure test for 1000
hours, was not larger than 10 %. Thus, the long-lasting.
reliability of these samples is comparable.to that of an
ordinary electroconductive paste containing a silver filler.

While the invention has been described in detail and
with reference to specific embodiments thereof, it will be
apparent to one skilled in the art that warious changes and
modifications can be made therein without departing from the

spirit and scope thereof.
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“1, 2-N-acyl - N-net hyl ene- et hyl enedi ani nes25f a gener rTHiS)BHﬁEEH(\S)BEEN
[err] a hydrogen atom or a hydr ocaRERUACEBOUD.

2. An e paste conprising a thermoSerTinig resin, a
metal fill Eh ME -N- net hyl ene- et hyl enedi ami ne of claim1.
3. An elec te conprising 100 parts by weight of a

t hernosetting resin, from 250 to 900 qaxMs by weight of a metal filler and
froml1l to 50 parts by wei ght of a 1, 2-N acyl - N nethyl ene- et hyl enedi ani ne
of claim1. U. AMeZeﬁt#@mbTMm¢hae1%%t%tm¢%iwq% Ft & by

wei ght of a thernpsettin resm and from 250 to 900 parts by weight of a
netal fill ergsfe¥eddt & {)2-N-acyl -N-  “net hyl ene- et hyl enedi ani ne of
claim1.

.0 H
i

= ()
R—C—-NCHZCHZN—CH2

wherein R represents a hydrogen atom or a hydrocarbon group.

2. An electroconductive pa.ste compr'ising a
thermosetting resin, a metal filler and a 1,.2-N-a.cyll'-N-
methylene-ethylenediamine. )

3. An electroconductive paste comprising 100 parts by
weight of a thermosetting" resin, from 250 to 900 parts by
weight of a metal filler and from 1 to 50 parts by weight of 3
a 1,2-N-acyl-N-methylene-ethylenediamine.

4. An electroconductive paste comprising 100 parts by
weight.of a thermosetting resin and from 250 to 900 parts by
weight of a metal filler coated with a 1,2-N-acyl-N-
methylene-ethylertediamine. '

S. The electroconductive paete as claimed in c¢laim 4t,
wherein. the amount of the 1l,2-N-acyl-N-methylene-
ethylenediamine to be used for coating the metal filler

therewith is from 0.05 to 5 % by weight of the metal filler.
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5. The el ectroconductive paste as clained in claim4, wherein the anount
of the 1,2-Nacyl-Nnethylene- ethylenediamne to be used for coating

t_he metal filler therewith is fromO0.05 to 5 %Wal

filler. 26 The _ _
el ect rdconductive paste as clainmed in any one W“ﬂ“} er ein

the thernpbsetting resin is an epoxy resin or a mn‘ﬁ‘m\ﬂn an epoxy '
resin and one or nore selected fromal kyd resins, =rekantne* resins,
phenolic resins and xylenic resins.

6. The electroconductive paste as claimed in any one
of claims 2 to 5, whereih the thermosetting resin is an
epoxy resin or a mixture comprising an epoxy resin and one
or more selected from alkyd -resiuns, mela.r_nine.resins,

phenolic resins and xylenic resins.



