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-1- PRGAGESS FOR PRESERVI NG SOLDER PASTE BACKGROUND OF THE | NVENTI
Field of the I nvention The present M-on relates to a process@@PY
preserving sol der paste. Mre parti arly, émgpertains to a process for
preserving sol der paste at roon1tenperaturé9'n a qualitatively stable
manner by housing the solder in a vessel with gas barrier properties
substantially free from BRPGEGSaFORTBRESERY INGUSORPEROPASEE ticularly, it
is concerned with a process for preserving solder paste at roomtenperature
in a qualitatively stable manner for a long period of tine by

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to a process for
preserving solder paste. More particularly, it pertains to a
process for preserving solder paste at room temperafure in a
qualitatively stable manner by housing the solder in a vessel
with gas barrier properties substantially free from oxygen
and moisturef Furthermore particularly, it is concerned with
a process for preserving solder paste at room temperéture in
a qualitatively stabie manner for a long period of time by
housing the solder preferably together with a dehumidifying'
agent and aﬁ oxygen absorbent\hagirequiring moisture for
absorbing oxygen in a vessel with gésmbarrier properties and
subsequently hermetically sealing the vessel.
2. Desgription of the Related Arts
Noteworthy progress.has been made in mounting technology

in recent years. Specifically there is carried out surface
mounting technology fér attaching fine-pitch Quad flat
package (QFP) to a printed circuit board and attaching chip
parts to a circuit board at a prescribed position, thus
bringing about advancement in the high density mounting year
by year.

" The surface mounting is exemplified by a printing method
by using solder paste which comprises the steps of prinfing a

preScribed pattern on the surface of a printed circuit board
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housi ng the sol der preferably together with a dehum di fyi ng agent and an
oxygen absorbent not requiring noisture for absorbing oxygen in a vessel
with gas barrier properties and subsequently hernetically sealing the
vessel.” 2. Description of the Related Arts hbtemorthy progress has been

de i t t hnol || th d
Due sur f acebioRe: 5%t BEnROLIGT POFtart JORCHHS SlecHDmty PAF 1 AU adhge
QFP) t t b t
boar 4 &t a gggcgg BihEoche %rl%e%nu?%?f%%%% E’*ﬁ%"%ﬁiﬁce%ﬁ&ﬁ%e high
denslty moupLLRENY 83EhP4sY $Rermic rays heating; and soldering the

terminals of the electronic parts to the board. Accompanying |

the marked trend toward miniaturization, lightening in weight
and high functionalization of electronic parts at the present.
time, LSI packages'that are mounted on a printed wifing board
are directed to high density mounting technology with a
larger number of piﬁs and a narrower pitch of lead terminals.
Aécordingly; the printing technblogy-by using solder paste is
indispensable technology in the field of elecfronic machinery
and equipment. At present, minimization of lead terminal
pitches is tackled so as to decrease a prevailing pitch of
0.5 mm to a smaller pitch of_0.3 mm. In such circumstances,
‘better prihtability and solder reflowability are eagerly

- desired. o

Solder paste, which is in the forﬁ of paste produced by

" premixing powdery sqlder, a flux, a solvent and the like, is
a material of utmost importance which exerts direct influence
upon the quality'and reliability of surface modnting. It is
classified into a great number of kinds according to the
metallic composition of the soldef, flux compositioh and the
like, and generally is poor in preservation'stébility. As ‘a
method for preserving.such solder paste, there is knbwn a
method wherein solder paste is enclosed in a vessel having a
little high sealability,'which is then stored in a cool.dark _

place at 3 to 10°C such as a refrigerator. In the case-of
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The surface nmounting is exenplified by a printing nethod'by using-solder
paste which conprises the steps of printing a prescribed pattern on the
surface of aprinted circuit board -2- by the use of sol der paste;
| gadi ng el ectronic parts such as QFP; causing the solder to reflow by neans
of a noncontact” system such as therm c rays heating; and soldering the
t ef mi nal s otranepersingothe palder: pastte prgservadcdmswong Mey ,mirtkds
trend toward m niaturization, |ightening in weight
necessary to transport the same at a low temperature and
.besides to use in a shorf.period of time, that is, within
three months from the date of manufacture, thereby causing
extreme inconvenience withlregard to its prdduction,
preservation and transportétion.

As a result of the researches made by the present
inventors on the various causes of the poof preservation
stability;.it'has been found thaf the causes are due to the
fact that the solder paste is liable to oxidation and
.hygroscopic action. Specifically, majar problems are that a
poor condition in fine printabiiity is caused by the
viscosity change due to oxidation, hygroscopic action and/or
volatilization of a solvent component and that poor
printability is caused by the deterioration of the solder
paste such as the short circuit.of wiring which deterioration
is attributable to the formatibn of soldering balls (the
phenomenon that molten solder in the form of ball is
scattered in all directions by its surface tension) at the
time of reflowing because of the hygroscopicity of the solder
paste or the poor melting due to oxidation of the powdery
solder. In addition, since the hygroscopicity'of'the solder
paste exerts adverse influence to a great extent, in the case
6f using solder paste which has been preserved as a low
temperature (3 to 10°C); it is necessary to carry out a

troublesome step of allowing the solder paste to stand in the

enclosed state at room temperature for abput one hour to
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and high functionalization of electronic parts at the present tinme, LS
packages that are nounted on a printed wring board are directed to high
density nounting technology with a | arger nunber of pins and a narrower
pitch of lead term nals. Accordingly, the printing technol ogy by using

sol der paste is indispensable technology in the field of electronic

machi nery amdiaguibaaintto moqs desmeratuneariimiandenito areventithe solders
is tackled so as to decrease a prevailing pitch of 0.5 nmto a snaller
pitch of 0. ¥R absarhipgmigiizehduie e GandangRtian. antt sb¥ der

reflowability are. eagerly desired., Solder paste, which is in the form of
past e produéé?ﬁﬁ?ﬂié;éia& such point oéav ew, to preserve solder paste

at room temperature.

The actual circumstance, however( is that there is
unavailaﬁle a éimple convenient process for presérving solder
paste capable of effectively preventing the deterioration.of
a flux and the like due to the hygroséopiéity of the solder
paste, volatilizétion of' a solvent component and the
oxidative deterioration of powdery solder.

SUMMARY OF THE INVENTION

It is a general object of the present invention to
provide a process for preserving solder paste capable of.
preventing the detérioration thereof during its breServation,
in particular, a process for preserving it at room
temperature.

It is another object of the present invention to provide
a process for preser?ing solder paste at room temperature
capable of eliminating a lowering of the printability or
reflowability of the solder paste even in the casé of
employing the solder paste which haé been preserved for a
long beriod of time. |

Other objects of the present invention will be obvious
from the text of the specification hereinafter disclosed.

Under such circumstance, intensive research and
investigation were accumulated by the presentlinventors in
order to solve the above-described problems. As a result, it
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prem xi ng powdery solder, a flux, a solvent and the like, is a material of
ut nost inportance which exerts direct influence upon the quality and '
reliability of surface mounting. It is classified into a great nunber of
ki-nds according to the netalli-c conposition of the solder, flux conposition
and the like, and generally is poor in preservation stability. As a nethod
f gr preser hag) haarh fwingkrthak: «fox Hthe purpermrs aehivving cthe nakeveer
paste is enclosed in a vessel having; a little high sealability, which is
then st or ednentipnash|oRiekt p| ke el fitregubrad & rfeNQYR hegth a°¥$¥?‘i‘g@?gt or.

In the case of Tis is the replacenment sheet
moisture contained in an atmosphere of preserving the solder

paste, and at the same time, that it is furthermore
preferable to house the solder paste along with a
dehumidifying agent and an oxygen absorbent not requiring
moisture of absorbing oxygen in a vessel having gas barrier
properties, which is subsequently hermetically sealed. The
present invention has been accomplished on the basis of such
finding and information. Surprisingly, it has been made
possible to prevent the deterioration of the solder paste,
almost eliminate the viscosity change thereof‘during storage
up to the time of printing, shppress the formation of
soldering balls at the time of solder refldwing, preserve.it.
at room temperatufe without being.associated.with dew
condensation and also prolong the service term thereof by
virtue of the preservation in the aforesaid atmosphere. In
additibn, in the case where no pfoblem is caused by the
troublesomeness of conditioning at room temperature for the
purpose of preventing moisture absorption due tb dew
condensation, it is expectable to further prolong the service
term by the simultaneous use of the conventional process of
preservation at a low temperature of from abouf 3 to 10°C and
the process accérding to the present invention.
Specifically, thelpresent invention provides a process
for preserving solder paste which comprises housing solder

paste in a vessel which is substantially free from oxygen and
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transporting the solder pas[err] preserved in such a way, it is necessary
to transport the sane at a |low tenperature and besides to use in a short
period of time, that is, within three nonths fromthe date of nanufacture,

t her eby causi ng extrene inconvenience with regard to its production,
preservation and transportation. As a result of the researches nmade by the
present i nvepistyrenande igadinpas tedu siddhogash bagadierp paoperdtiiesn astdbi lity,
it has been found that the causes are due to the fact that the sol der paste
is |iabl e t 8ubspguenddvahgrmetically sealing said vessel.

DESCRIPTION OF PREFERRED EMBODIMENTS

One preferred embodiment of the process according to the
present invention is to house soldef paste along with an
oxygen absorbent not requiring moisture for absorbing oxygen
or along with said oxygen absorbent and a dehumidifying agent
in a vessel imparted with gas barrier properties;,and
subsequently hermetically seal the vessel.

Another preferred embodiment of the process according to
the present invention is to house'solder paste along with an
,oxygen absorbent not requiring moisture for absorbing oxygen
and an acidic gas absorbent or along with said oxygen
absorbent, a dehumidifying agent and an aqidic gas absorbent
in a vessel imparted with gas barrier properties, and
subsequently hermetically seal the vessel.

With regard to the atmosphere in which solder paste is
preserved, if is necessary to house the solder paste in a
vessel which is substantially free from oxygen aﬁd moisture
and is imparted with gas barrier properties and subsequently
hermetically seal the vessel. By the term "substantially
free from oxygen" as mentioned herein is meant an oxfgen
concentration_ih the vessel of at.most 5%, preferably at most
1%, more preferably at most 0.1%. By the term "substantially
free from moisture” as mentioned herein is meant a relative
humidity'in the vessel of at most 10%, breferably at most 5%,

more preferably at most 1%.
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hygroscopi ¢ action. Specifically, majar problens are that a poor condition
in fine printability is caused by the viscosity change due to oxidation,
hygroscopi ¢ action and/or volatilization of a solvent conponent and t hat
poor printability is caused by the deterioration of the sol der paste such
~as the short circuit of wiring which deterioration is attributable to the
formation of” sollierth@ dede swiidete {ive noxpgen ddademtrationoandrthe the form
of ball is scattered in all directions by its surface tension) at the time -
of refl owi nelativs chwiidity Bre osachi kigheofthare SYHlawd p@3te or the poor
mel ting due to oxidation of the powdery solder. In addition, since the '
hygroscom(ﬁQ§DQﬁtiVﬁJECHER§ oxidation of powdery components in the

solder paste, deterioration of the flux due to moisture
absorption and volatilization of solvent components 'give rise
to viscosity change of the solder paste during its storage up
to the time of.printing, soldering balls at the time of
solder reflowing and the like. As a result, the printability
of the solder paste and the solder reflowability aie
deteriorated, whereby the solder paste no lohger stands the
service.

In the process according to the presént invention,
various methods can.be taken into consideration in order to
respond to the necessity for substantially removing oxygen
and moisture in the vessel which is imparted with gas barrier
-properties and used for housing the solder paste; A

- preferable method among them is a methodlwhich comprises
housing, together with the solder paste in said vessel,(:)ah
oxygen abosorbent not requiring moisture for absorbing
oxygen,(:)said oxygen absorbent and a dehumidifying agenf,()-
said oxygen absorbent and an acidic gas absorbent, or(:)said
oxygen absorbent, a dehumidifying agent and an acidic gas
absorbent.

The oxygen absorbent is not spécifically limited
provided that it does not require moisture for absqrbing
oxygen, and is exemplified by an oxygeﬁ absorbent comprising

an unsaturated organic compound such as an unsaturated fatty
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paste exerts adverée i nfl uence to a great extent, in the case of using
sol der paste which has been preserved as a | ow tenperature (3 to 10[err]C)
it is necessary to carry out a troublesone step of allow ng the sol der
paste to stand in the enclosed state at roomtenperature for about one hour
to bring back to roomtenperature in order to prevent the solder from -
absor bi ng neicdducempeund angly & ethadns frdrecanban piksmen | kavingn@&uich poi nt
of view, to preserve solder paste at roomtenperature.
unsaturated group, or a thermoplastic polymer such as
polyamide and polyolefin as a principal component, and an
oxygen absorption promoting substance such as a transition
metal salt. Of these, is preferable an oxygen absorbent
comprising an.unsaturated fatfy acid compound and/or a chain
hydrocarbon polymer haVing an unsaturated group as a
principal compound, and an oxygen absorption promoting
substance. |
Examples of the unsaturated fatty acid compound to be
used as an oxygen absorbent include an unsaturated fatty acid
preferably'having at least 10 carbon atoms, particularly
preferably having from 10 to,30'carbon atoms as well as a
double bond between carbon atoms, a salt of said unsaturated
fatty acid and an ester thereof. The above-mentioned
unsaturated fatty acid, a salt thereof and an ester thereof
may each have a substituent group such as.hydrdxyl group and
formyl group. The aforesaid unsaturatéd fatty acid.compound
may be employed alone or in combination with at least one
other to form a mixture. |
Examples of the foregoing unsaturated fatty acid
compound include an unsaturated fatty acid such as oleic
acid, linoleic acid, linolenic acid,.érachidonic acid,
parinéric acid, dimer acid and ricinoleic acid, an ester
thereof, a metallic salt thereof, and a fat and oil eaéh

containing said ester.

As the usable unsaturated fatty acid, mention is also

.



The actual circunstance, homever; is that there is unavailable a sinmpl e
conveni ent process for preserving sol der paste capable of effectively .
preventing the deterioration of a flux and the |like due to the
hygroscopicity of the solder paste, volatilization of a solvent conponent
and the oxidative deterioration of powdery sol der. SUMVARY OF THE | NVENTI ON
It 5i s a gendasle &f &tfajity Acisd aroduged o mny 9fF An rningk ceblsandra
preservi ng sol der paste capahl e of preventing the deterioration thereof
during its pessdaphe ol isiguas ddngeed %ﬂce&%’m%n Pekerting ?ilat room
tenperaturebran oil, sesame oil, cotton seed o0il, rapeseed oil and tall
oil.

In addition, examples of the aforesaid chain hydrocarbon
polymer héving an unsaturated group include a'polymer
preferably having at least 10 carbon atoms, particularly
preferably having from 100 to 1000 carbon atoms as well as at
least one double bond betﬁeen carbon atoms and a derivative
thereof. The deriﬁative may have a substituent group such as
hydroxyl group, amino group, formyl group and carboxyl group.
The chain hydrocarbon polymer having an unsaturated group is
specifically exemplified by an oligomer and a polymer of any
of butadiene, isoprene and'1,3-pentadiene, and is not limited
to single compound, bﬁt may be a éopolymer or in the form of
a mixture of at least two polymers. The chain hydrocarbon
polYmer having an unsaturated group is not necessarily
required to be pure, but is permitted to contain, within a
reasonable limit, a small amount of impurities such as a
solvent which is poésibly mixed therein at the time of its
production.

The aforementioned oxygen absorption promoting substance
is exemplified by a metallié salt and a radical initiator
each promoting the oxidation of an organic compound. As the
metallic salt, there is preferably usable a salt of a

transition metal such as Cu, Fe, Co, Ni, Cr and Mn. As the

salt of a transition metal, there is preferably usable an
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It is another object of the present invention to provide a process for
preserving sol der paste at roomtenperature capable of elimnating a

| owering of the printability or reflowability of the 'sol der paste even in
the case of enploying the sol der paste which has been preserved for a.long
period of tinme. OQther objects of the present invention will be obvious from:

the text of upgatygsated fattan ardceisdit &f & %aé‘ﬁd: ahaatadch

ci rcunst ance, e resea ch a i nvest i i on were accunulated by the
present mventorts[ F%‘&r&@rse[ g:q’ten adewp(?é}?’ﬁ?dﬂ}e > Qygen

result, it absorbent is in the form of liquid, it is preferable to
employ an adsorptive substance as a carrier substance, which
is exemplified by paper made of natural pulp, synthetic paper
made of synthetic pulp, silica-gel, alumina, activated
carbon, zeolite including natural zeolite and synthetic
zeolite, perlite and activated clay. It is also'a practical
usage to select the carrier substance from the substances
that are selected as a dehumidifying.agent or an acidic gas
absorbeht to impart dehumidifying or acidic gas.absorbing
performance to the carrier substance.
The proportion of each of the ¢omponents in the oxygen
- absorbent is not specifically limifed, but may be suitably
determined according to various situations. Preferably the
oxygen absorption promoting substance is contained in an
amount of from 0.01 to 40 parts by weight based on 100 parts
by weight of the principal component, and the carrier
substance is contained in an amount of from 1 to 1000 parts
by weight based on the same. | |
The dehumidifying agent to be used in the process
according to the présent_invention is exemplified by paper
made of natural pulp, synthetic paper made of synthetic pﬁlp,
silica-gel, alumina, activated carbon, zeolite including
natural zeolite and synthetic ieolite, perlite, activatgd
clay, quick lime, barium oxide, calcium chloride, barium

bromide, calcium hydrdxide} calcium sulfate, magnesium

This Sheet Has Been Re ﬂ
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-5- has been found . that, for the purpose of achieving t he above- nentioned
object, it is required to renove both oxygen and noi sture contained in an
at nosphere of preserving the solder paste, and at the sane tine, that it is
furthernore preferable to house the sol der paste along with a dehum difying
agent and an oxygen absorbent not requiring noisture of absorbi ng oxygen in
a vessel hahlerife, yhegnesiyn o piide esmagneshunssuybatgucAtPPLRB et i cal | y

seal ed. The present invention has been_acconpljshed on the [
s&ifate, sodium sulfate, sodium ggrbonate, potasggﬁhs of. such

.carbonate and zinc chloride. The dehumidifying agent may be
used alone or in combination with at least one other to form
a mixture. The above-mentioned carrier.substénce oxr acidié
gas absorbent, when selected from substahceé imparted with
dehumidifying function, mékes it unnecessary to freshly
incorporate a dehumidifying agent.

The acidic gas absorbeﬁt to be used in the proceSs
according to the present invention needs only be a substance
capable of absorbing or adsorbing an acidic substance present
in the hermetically sealed atmosphere without specific
iimitation, and is exemplified by paper, synthetic paper, a
synthetic résin, porous material such as zeolite including
natural zeolite and synthetic zeolite, and activated carbon,
an oxide, hydroxide, carbonate or organic acid salt of an
alkali metal or an alkaline earth metal, and an organic
amine. The acidic gas absorbent may be ﬁsed alone or in
combination with at least one other to form a mixture. The
aforesaid carrier substance or dehumidifying agent, when
selected from substances imparted with acidic gas absorbing
fuﬁction,_makes it unnecessary to freshly incorporate an
acidic gas absorbent. |

The amount of the oxygen absdrbent to be used in the
prbcess according to the present invention may be suitably
.selected without specific limitation. It is preferably an

amount capable of absofbing at least the oxygen in the space
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finding and information. Surprisingly, it has been nade possible to prevent
the deterioration of the solder paste, alnost elimnate the viscosity
change thereof during storage up to the time of printing, suppress the
formati on of soldering balls at the tinme of solder reflow ng, preserve it
at roomtenperature w thout being associated with dew condensati on and al so
prol.ong t he vdupie ©f & herretigally \sealed gfessel hasing gasnbanries
aforesaid atnosphere. In addition, in the case where no problemis caused
by the trouRERSRHES JFORDRIIFAMY AP rFRNenbel a8 r k0 f BEmesethar pose

of preventin i sture absorption due-to dew condensation, | LS. expectable .
to ]P urt her [ﬁ%ﬁr%@nqq%t.ser%r ise, the amount of the dehumiéifyingpagent

to be used therein may be suitahly selected without specific
limitation in accordance with the gas barrier performance of
the'hermetically sealed vessel having gas barrier.propertieé.
It is preferably an amount capable of absorbing at least the
moisture in the space volume of the aforesaid vessel, more
preferably an amount 1.1 to 500 times the said amount.

It is possible in the process acCording to the present
invention to use the oxygen absorbent, dehumidifying agent
and acidic gas absorbent each individually or as é mixture
with one another in the form of powder, granule, tablet;
sheet or the like in accordance with the situations. It is
unfavorable'to bring any of the oxygen absorbent,
dehumidifying agent and acidic gas absorbent info direct
contact with the material to be presefved in the vessel.
Accordingly, it is usually used in the form of package in
which the absorbent or the agent is packed with a well known

| air permeable packing material composed of, for example,
paper or nonwoven fabric as a base material. The oxygen
absorbent may be packed in part or in whole along with either
or both of the dehumidifying ageht and the acidic gas
absorbent, or may be indiﬁidually packed. The package is not
specifically limited in its form, packaging material ahd
constitution, but may be in the form of small bag, sheet or

blister (bubble) package according to the purpose of use. In |
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term by the simultaneous use of the conventi onal process of.. preservation
at a low tenperature of fromabout 3 to 10[err]C and the process accordi ng
to the present invention. Specifically, the present invention provides a
process for preserving sol der paste which conprises hou3|ng sol der paste in
a vessel which is substantially free fromoxygen and This is the
repl acement asidddtion, ddi sitsupssibles dspardustprdofaedsure crto plupkicats
and subsequently hernetically sealing said vessel.
the package by further covering the aforementloned package
with a dust-proof packaging material which does not hinder |
the permeability of oxygen, moistdre and acidic gas nor
discharge the dust genereted.from the package outside the
.dup;icate package. However, in the case where dust-proof
measure is taken for the package itself, the package need not
be covered with a dust-proof packaging material.

In the case of long-term preservation of the solder
paste in the hermetically sealed vessel wﬁich has gas barrier
properties and is used for the process according to the
present invention, it ie preferable that said vessel be
enhanced in gas barrier properties and made of plastics, film
bag, metal, glass or the like, since there is no denying that
oxygen and/or steaﬁ permeate and penetrate into the vessel
during the preservation period, thereby increasing the
concentrations of oxygen and moisture in the vessel. With

'regard to a film bag as an example, there is usable a
material having poor gas barrier properties such as
polyethylene, polypropylene and nylon thread, pfovided that
the preservation period of time is relatively short. Oo the
‘other hand in the case of 1ong-tefm_preservation, there is
need for the use of a material enhanced in gas barrief
properties such as aluminum foil and silicon oxide wvapor
deposited material. The value of the gas barrier properties

of the hermetically sealed vessel having ges barrier

properties, although depending upon the working conditions,

-
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DESCRI PTI ON OF PREFERRED EMBCDI MENTS One preferred enbodi ment of the
process according to the present invention is to house sol der paste al ong
wi th an oxygen absorbent not requiring noisture for absorbi ng oxygen or

al ong with said oxygen absorbent and a dehum difying agent in a vessel

I nparted with gas barrier properties, and subsequentlyzherneticalIy seal

t he vessel . iAncisveally grefeamlEdbdd mint(willild teokbbes ataprdty oo l1ées
present invention is to house solder paste along with an oxygen absor bent
‘not requiri REFPRSISRES di drermss hioky sty Rarrgrb bkl Beiak c2f'ga€g, #RHrRENt or

along with said oxygen absorbent, a dehum di fyi.ng agent and an aci di ¢ gas
abso?bent (relath% humidity) and 1 g Aﬁ. d3§ é% fgss expressed in g

terms of water vapor transmission rate at 40°C, 90% RH. At
the time of preserving the solder paste in the vessel by
hermeticaliy.sealing fhe vessel, the atmosphere_iﬁ the vessel
may be replaced with a dry'inert gas such as nitrogen and
argon, as the replacement with the gas preferably leads to a
decrease in the use amoﬁnts of the oxygen abéorbent and
dehumidifying agent, especially the amount of the oxygen
absorbent.
| The temperature of the preservation environment is
‘usually 0 to 50°C, preferably 10 to 40°C, more preferably 20
to SO;C. When the environmental temperature at which the
printing work ﬁith the solder pagte is carried out is within
- the aforesaid range, there is preferably no fear 6f causing
dew condensation. In the case whére no problem is caused by
the troublesomeness of conditioning at room temperature for
the'purpose of preventing moisture absorption due to dew
condensation, it is expectabie to further prolong the service.
term by the simultaneous use of the conventional process of
presexvation at a low temperatﬁre of from about 3 to 10°C and
the process'according to the present invention.
‘According to the process of the present invention, it
has been made possible to prevent the deterioration of the
solder paste such as viscosity change of the solder paste and

the formation of soldering balls which affect the
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In a vessel inparted with gas barrier properties, and subsequently
hernmetically seal the vessel. Wth regard to the atnosphere in which sol der
paste is preserved, it is necessary to house the solder paste in a vessel
whiich is substantially free from oxygen and noisture and is inparted with
gas barrier properties and subsequently hernetically seal the vessel. By

t he term "ssindighidiiity fand sqkﬂﬁmwéwwaahﬂa‘etm ok dP¥eserye | therspiden
oxygen concentration in the vessel of at_nost 5[err], preferably at npst
1% nore pr &AL Ko stenpematyge tand (ak ithe (g tine/ yte rkeolens

nmoi sture” as _nentioned herein is neant a relative huniditfain t he vessel of

at nost 10%th$ SSFHAS tarmoderyet Jy preserving the solder paste in

the atmosphere almost free from oxygen and moisture. It has
also been made possible to satisfactorily preserve the solder

' paste by a simple convenient method in which the solder paste
is housed in a vessel having gas barrier properties along
with an oxygen absorbent not requiring moisture for absorbing
oxygen and a dehumidifying agent and preferably further with
an acidic gas absorbent and then the vessel is hermetically’
sealed.

In the following, the present invention will be
described in more detail with reference to comparative
examples and working examplés, which however, shall not limit"
the present invention thereto.

Example 1 |
(Preparation of gas absorbent padkage)

A gas absorbent package (hereinafter referred to simply
aé "gas absorbént") was prepared by mixing 5 g of an oxygen
absorbent, a‘dehumidifying agent and 2.5 g of Quick lime as
an acidic gas absorbent; packing the resultant mixture in a
small paper bag of 5 cm by 7.5 cm in inside dimension'
laminated inside with a_polyethylene film having an open end;
and covering the packed gas absorbent with a dust-proof
packaging material which maintains or does not much hinder
the permeability of oxygen and moisture, said oxygen

absorbent had been prepared by mixing 100 pafts by weight of

ilzﬁiced
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nore preferably at nost 1% -7- In the case where the oxygen
concentration and the relative humdity are each higher than 5 err] and
10[err], respectively, the oxidation of powdery components in the sol der
paste, deterioration of the flux due to noisture absorption-and"

vol atilization of solvent conponents give rise to viscosity change of the .
sol der past8oyleangoilsagt apaypsapuratedcorgapices cpmpaundg, naBed¥r Png bal | s

at_the time O:[ncipal component and 2 parts by weight of cobalt
naphthenate'as an oxygen absorption promoting substance
having a cobalt content of 8% by weight to form a mixture,
adding 350 parts by weight of natural zeolite (mordenite) to
the resultant mixture, blending the three components with a
blender to form a blend and allowing the resulting blend to
stand at 25°C for 10 minutes to produce powdery particles
having fluidity.
(Preservation of solder paste)

In a packaging bag of 220 mm by 300 mm in size made of
an aluminum foil—baséd laminated material (oriented
polypropylene/alumihum foil/polyethylene) - (hereinafter
referred to as "aluminum bag") were placed one plastics
container coﬁtaining 500 g of solder paste consisting of
MICROSOLDER (produced by Harima Chemicals, Inc. under the
trade name PSI10BR-450A-F60), one pack of the above-prepared
gas absorbent and 500 mL (ﬁilliliter) of air at.25°c, 75% RH.
Theh, the aluminum bag housing the solder péste along with
the gas absorbent and air was hermeticallylseaied by
thermally sealing fhé open end of the bag, and fhereafter was
allowed to stand for 5 months in an atmosphere at 25°C and
60% RH. After.the lapse of 5 months of preservation, a
measurement was made of the concentrétions of the oxygen and
moisture in the aluminum bag by-means of gas-chromatogréphy.
As a result, it was confirmed that the preservation system

had been maintained in a state substantially free from oxygen
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sol der reflow ng and the IiKke. As a result, the printability of the sol der
paste and the solder reflowability are deteriorated, whereby the sol der
paste no | onger stands the service. In the process according to the present
i nvention, various nethods can be taken into consideration in order to
respond to the necessity for substantially renoving oxygen and noisture in
the vessel \wmdcmaistunearted with gas barrier properties and used for
housi ng the sol der paste. A preferable nethod anong themis a nmethod which
conpri ses hdEvadgatioretafersofider ttastm) der paste in said vessel, [err] an
oxygen abosorbent not requiring noisture for absorbing
The above-preserved solder paste was taken out from the
aluminum bag by unsealing the bag, and evaluations were made
of the situation of soldering balls occurrence from the
solder paste as well as the viscosity of the preserved solder
paste. The soldering balls were tested in accordance.with
JIS Z 3284 by a method comprising the steps of placing a
metallic mask of 25 mm by 50 mm by 0.2 mm in size having a
hole of 6.5 mm in diameter in the center on an alumina base
plate of 25 mm by 50 mm by 0.8 mm in size; printing the plate
with the solder paste by using a spatula; horizontally
placiﬂg the plate from which the mask was removed, on the
surface of a solder bath in 1iquid at 235°C; melting the
printing solder paste; taking out the plate after 5 seconds
from the melting while maintaining'horizéntal state; allowing
the plate to cool until the solidification of the solder
paste; and evaluating the occurrence degree of soldering
balls. The result of evaluation was classified into 5
grades, including, in the deteriorating order, [1]_being
excellent due to.absence of soldering balls on the
éurroundings, |
[2], [3], [4], and [5] being poor due to the occurrence of a
number of soldering balls and the degree of soldering balls
coagulation on the surroundings. The viscosity of the solder

paste at 25°C was measured by the use of a Brookfield

rqtational viscometer (produced by Tokimeck Co., Ltd.). The
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oxygen, [err] said oxygen absorbent and a dehumi difying agent, [err] said

oxygen absorbent and an acidic gas absorbent, or [err] said oxygen

absorbent, a dehum di fying agent and an aci di c gas absorbent. The oxygen

absorbent is not specifically limted provided that it does not require

noi sture for absorbing oxygen, and is exenplified by an oxygen absorbent

corrprl si ng aolﬁ&:atm&t&@mm@ torphe ngkanphe ot beforsatbeated fatty
preservation test was subjected to the evaluation test in the
same manner as in Example 1 in order to confirm its initial
.state as the reference. The results are given in Table 1.
With respect to the evaluation on the occurrence degree of
soldering balls and the degree of soldering balls
coagulation, Example 1 was marked as [1l], since the solder
became only one large ball Without causing confirmable.
soldering balls on the surroundings as is the case with the
initial state before the preservation test. Likewise, the
viscosity change of the solder after the preservation test
was slight in its increase as compared with the initial

state.

- Comparative Example 1

The'eoider_paste same as that used in Example 1 was
allowed to stand for 5 months.in a dark atmosphere at 10°¢
which has heretofore been the recommendable preservation
temperature, instead of being houeed‘in a hermetically sealed
vessel having gas barrier properties, and was subjected to
the evaluation test in the same manner as in Example 1. The
results are giﬁen in Table 1.

As a result, different form the initial state before the
preservation test, the occurrence of soldering balls was
confirmed in not less fhan'three numbers. Hence, the degree
of solder coagulation was marked as [3], whereby the
deterioration of the solder paste was coﬁfirmed.. Likewise,

appreciable viscosity change of the solder paste after the
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acid conmpound and a chain hydrocérbon pol ymer havi ng an unsaturated group,
or a thernoplastic polyner such as pol yam de and pol yolefin as a princi pal

conponent,

and an oxygen absorption pronoting substance such as a

transition metal salt. O these, is preferable an oxygen absorbent
conprising an unsaturated fatty acid conpound and/or a chain hydrocarbon
polymer haviprgservatsianrtast was goniizngd iiniits uepeasel, asndompavedgen
absorption pronoting substance. Exanples of the unsaturated fatty acid
conmpound t o W& ddhe dnidnlak \gfetebsor bent include an unsaturated fatty
acid preferably having at |east 10 carbon atons, particularly

Coniparative Example 2

The solder paste same as that used in Example 1 was

~allowed to stand for 5 months in a dark atmosphere at 10°C

and a relative humidity (RH) of 60%, instead of being housed

" in a hermetically sealed vessel having gas barrier

properties, and was subjected to the ‘evaluation test in the
same manner as in Example 1. The results are given in Table
1.

As a result, different from:the initial state before the
preservation test, the occurrence of soldering balls was
confirmed in numerous numbers forming semi-continuous
soldering balls in annular form. Hence, the degree of solder
cdagulation was marked as [4], whereby the deterioration of
the solder paste was confirmed. Likewise, appreciable
viscosity change of the solder paste after the preservation
test was confirmed in its increase as compared with the

initial state.
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preferably having from10 to 30 carbon atons as well| as a double bond

bet ween carbon atons, a ‘salt of said unsaturated fatty acid and an ester

t hereof . The above-nentioned unsaturated fatty acid, a salt thereof and an
ester thereof may each have a substituent group such as hydroxyl group and
formyl group. The af oresai d unsaturated fatty acid conpound may be enpl oyed
al gne or in conbination with at |east one other to forma m xture. Exanples
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of the foregoir t ed
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thereof, a nmetallic salt thereof, and a fat and oil each containing said

ester. As the usable unsaturated fatty acid, nention is also made of a
fatty acid produced fromany of an animal oil and a vegetable oil such as
linseed oil, soybean oil, tung oil, bran oil, sesame oil, cotton seed oil,
rapeseed oil and tall oil. In.addition, exanples of the aforesaid chain

hydr ocar bon Bxampies [2aviangd an unsat urated group i nclude a pol yner

The procedure in Example 1 was repeated to prepare gas
absorbents except that the combinations of thelprincipal
component of the oxygen absorbent and the oxygen abSorption
promoting substance in the gas absorbent in Example 1 were

each altered as follows.

Principal component Oxygen absorption
in oxygen absorbent promoting agent
(100 parts by weight) (2 parts by weight)

Example 1 soybean oil cobalt naphthenate
Example 2 fatty acid from . cobalt salt of fatty
tall oil acid from tall oil 2)

Example 3 soybean oil cobalt salt of fatty
' acid from tall oil

Example 4 soybean oil + cobalt naphthenate
liquid polyisoprene 1)

Remarks 1) mixture of soybean oil and liquid polyisoprene
(produced by Japan Synthetic Rubber Co., Ltd.
under the trade name of Dynaclean R 113) at a

- ratio by weight of 6 : 4

2) cobalt salt of fatty acid from tall oil (cobalt

content of 6% by weight)
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preferably having at |east 10 carbon atons, particularly preferably having
from 100 to 1000 carbon atons as well as at |east one doubl e bond between
carbon atons and a derivative thereof. The derivative my have a
substituent group such as hydroxyl group, am no group, fornyl group and
car boxyl group. The chai n hydrocarbon pol ymer having an unsaturated group
i s specifically egenhe fusel df eacklofjotiee gas abpotrhertsodsabystéd above
but adi ene, isoprene and 1, 3-pentadiene, and is not limted to single
conpound, buhaving i Sfexent ypeombnathon hErénronefanobheruin theat | east
two pol yners. The chain hydrocarbon pol ynmer having an unsaturated group is
not necesseu915n¢¥ﬁﬁﬁrQQmE@n%@tp%feth%u@xyge@eﬁh$@¥b€ntan@thﬁnoxmgﬁﬁln a

absorption promoting substance, there were carried out
preservation tests and evaluation tests of the solder paste
in the same manner as in Example 1. The results are given in

Table 2.
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Fe,
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-10- unsaturated fatty acid salt of a transition netal. In the case where
the principal conmponent in the oxygen absorbent is in the formof |iquid,
it is preferable to enploy an adsorptive substance as a carrier substance,
“whilch is exenplified by paper nmade of natural pulp, synthetic paper nade of
synthetic pulp, silica-gel, alumna, activated carbon, zeolite including
natural zeolGdmpaxrakiwetiwdnpleseddite, perlite and activated clay. It is
al so a practical usage to select the carrier substance fromthe substances
that are sel ect ed’hs proeedureli fyi Eganplatl ovasnrepeatedgte abroybout tbe

| npart dehum di fyi ng or acidic gas absorbi ng
evaluation test for the solder paste except that there was

used 5 g of a desiccating agent (silica-gel type A, produced
by Fuji Devidson Chemical Co., Ltd.) in place of the gas
absorbent. The results are given in Table 3.

Comparative Example 4

The procedure in Example 1 was repeated to carry out the
evaluation test for the.solder péste except that there was
used a deoxidation agent of moisture retention type powdery
iron basé (produced by Mitsubishi Gas Chemical Co., Inc.
.under the trade name "Ageless Z-100 PT") in place of the gas

absorbent. The results are given in Table 3.
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Preferably the oxygen
conponent,

The proportion of each of the
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and the carrier substance is contained in an anount of from1l to 1000 parts

absorption pronoting substance i's contained in an amount of fromO0.01 to 40
by wei ght base

suitably determ ned according to various situations.
parts by wei ght based on 100 parts by wei ght of the principal

performance to the carrier substance.
conponents in the oxygen absorbent

process accordijng t
pul p, s

nat ura

g 919®el

placed

I

L
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silica-gel, alumna, activated carbon, zeolite including natural zeolite
and synthetic zeolite, perlite, activated clay, quick |line, barium oxide, -
cal cium chl oride, barium brom de, cal ci um hydroxi de, calcium sulfate,
magnesi um chl ori de, -magnesi um oxi de, nagnesi um sul fate, al um num

sul fate, sodium sulfate, sodium carbonate, potassium carbonate and zinc
chliori de. TQggg%ﬂggggifying agent may be used alone or in conbination with
at least one other to forma mxture. The above-nenti.oned carrier substance
or acidic - The procedure in Example 1 was repeated to carry out the

evaluation test for the solder paste excépt that the
preservation test was performed in a drf atmosphere of 40°C
for a periods of 2 weeks and four weeks, respectively. The

results are given in Table 4.

Cgmparative Example 5

The procedure in Example 5 was repeated to carry out the.
evaluation test for the solder paste except that the use of
the gas absorbent was Smitted. The results are given in

Table 4.
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gas absorbent, when selected from substances inparted with dehum difying
function, makes it unnecessary to freshly incorporate a dehum difying
agent. The acidic gas absorbent to be used in the process according to the
present invention needs only be a substance capabl e of absorbing or
adsorbing an acidic substance present in the hernetically seal ed atnmosphere
wi thout specific limtation, and is. exenpllfled by paper synt heti ¢ paper,

a synt hetIC I’ESI I, {POrous Irat TT d.l bULlI S LEU1Il_e I T(,I UUI ng Hd[brdJ
zeolite and synthetlic zeolite| and activpted carbon, [an oxi de, hydrOX|Pe,
carbonate or qr'¢anijcaacid salt of an alkpli nmetal or{an al kaline eargh
nmetal, and an omgany & o = - o = S
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am ne. The acidic gas absorbent may be used alone or in conbination with
at | east one other to forma mxture. The aforesaid car+ er substance or
dehum di fyi ng agent, when sel ected from substances |nparted with acidic gas
absorbing. function, nakes it unneceSS@mygka}&sBsh orporate an acidic
gas absorbent. The ampunt of the oxygen Ee used in the.
prdcess acCWHAMUS CHLAEMED eE®Nt | nvent Jm ably sel ected w thout
specific limtation. It 1s preferably a capable of absorbi ng at

"l east the oxygen in the space

1. A process for preserving solder paste which comprises
housing solder paste in a vessel which is substantially free
from oxygen and moisturé and is imparted with gas barrier

propertiés and subsequently hermetically sealing Said vessel.

'2. The process according to Claim 1, wherein the oxygen
concentration in said vessel is at most 0.1% and the relative

humidity therein is at most 1%.

3. The process according to Claim 1, wherein the solder
paste, together with an oxygen absorbent not requiring
moisture for absorbing oxygen, are housed in said veésel and

subsequently said vessel is hermetically sealed.

4. The proCesslaccording-to Claim 1, wherein the solder
paste, together with an oxygen absorbent not requiring
moisture for absorbing oxygen and a dehumidifying agent, are
 housed in said vessel and subsequently said vessel is

hermetically sealed.

5. The process according to Claim 1, wherein the solder
paste, together with an oxygen abéofbent not requiring
moisture for absorbing oxygén.and”an acidic gas absorbent,
are housed in éaid vessel and subsequently said vessel is

hermetically sealed.

* [ L M S *
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-12- volume of a hernetically seal ed vessel having gas bmis'Shet HRBREK D&,
nore preferably an anount 1.1 to 10 tinmes the said anount e
amount of the dehum difying agent to be used therein may

sel ected without specific limtation in accordance.with tb

erformance of the hernetically_seal ed vessel having gas barrier

Br:opert i es.64 (The DFQGQSHAGCAHAING B Chphmp| b, ovhepeinpthg seldesnst the
noi sture | e space vol ume, of the aforesgéd-vessel, nore preferably an

n .
amount 1.1 R F9gREeh LU PR RXYIen | 30SQrRRRE RPE FRAVAEIPFocesS
accordlng1ﬁ%f§¥hf£€35¥“absorbing oxygen, a dehumidifying agent and an

acidic gas absorbent, are housed in said vessel and

subsequently said vessel is hermetically sealed.

7. The process according to Claim 3, wherein the oxygen
‘absorbent not requiring moisture. for absorbing oxygen
comprises as a principal component, at least one mémber
selected from the group consisting of unsturated fatty acid
compounds and chain hydrocarbon polymers having unsaturated

groups; and an oxygen absofption promoting substance.

8. The process.according to Claim 7, wherein the unsaturated
fatty acid cémpound is éelected from linseed o0il, soybean
oil, tung oil, bran oil, sesame oil, cotton seed oil,
rapeseed oil, tall oil.and a fatty acid produced from any of

said oils.

9. The process according to Claim 7, wherein the chain
hydrocarbon polymer having unsaturated gfoup is selected from
polybutadiene, polyisoprene and poly(l,3-pentadiene), each

héving 100 to 1000 carbon atoms.

10. The process according to Claim 7, wherein the oxygen
absorption promoting substance is selected from an

unsaturated fatty acid salt of a transition metal.
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i nventi-on to use the oxygen absorbent, dehunidifying agent and acidic gas
absarbent each individually or as a m.xture wth one another in the form of
powder, granule, tablet, sheet or the like in accordance with the
situations. It is unfavorable to bring any af the oxygen absorbent,
dehumi di fyi ng agent and aci dic gas absorbent into direct contact with the
mat eri al t oABSTRACEcOFcTHENDIBGLOSURE|I . Accordingly, it is usually used in
the form of package in which the absorbent or the agent is packed with a
wel | known air pBhesabis gisrilagedntePraressnhoscRreservdnde Sdees, '
or nonwoven fabric as a base material. The ox¥gen absor bent may be packed
in part or whighoremprisgswheusinghsplder paste in a vessel which is -

substantially free from oxygen and moisture and is imparted
with gas barrier properties. The process is preferably
car;ied out by housing the solder paste together with an
oxygen absorbent not requiring moisture for absorbing oxygen
(e.g. unsaturated fatty acid compound and chain hydrocarbon
polymer.having unsaturated groups) and optionally a
dehumidifying agent and/or an acidic gas absorbent in the
above veséel and subsequently hermetically sealing said
vessel. The process makes it possible to prevent the
deterioratibn of the solder paste such as viscosity change of
the solder and the formation of solder balls which affect the
printabilify and solder reflbwability, to preserve the solder
paste at room temperature and to remarkably prolong its

service term.
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or both-of the dehum difying agent and the acidic gas absorbenﬁ» 4m@§ be
i ndi vidual |y packed. The package is not specifically limted in"iTts form
packagi ng material and constitution, but may be in.the form of sﬁﬁD bag,
sheet or blister (bubble) package according to the purpose of use. In

-13- addition, it is possible as a dust-$roof neasure to duplicate the

package by further coverppgcihe gbﬁrggﬁgkhgqg@ RMTIRGE pidrE @ dust - proof
I nder

packagi ng material which does not

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to a process for

preserving solder paste. More particularly, it pertains to a
process for preserviné solder paste at room temperafure in a
qualitatively stable manner by housing the solder in a vessel
with gas barrier properties substantially free from oxygen
and moisture. Furthermore pérticu;arly, it is concerned with
a process for preserving solder paste at room temperéture in
a qualitatively stable manner for a long period'of time by
housing the solder preferably together with a dehumidifying
agent and an oxygen absorbent not requiring moisture for
absorbing oxygen in a vessel with gas.barrier properties and
subsequently hermetically sealing the vessel.
2. Description of the Related Arts

| Noteworthy progress has been made in mounting technology
in recent years. Specifically there is carried out surface
mounting technology for attaching fine-pitch quad flat
package (QFP) to a printed circuit board and attaching chip
parts to a circuit board at a prescribed position, thus
bringing about advancehent in the high density mounting year
by year.

The surface mounting is exemplified by a printing method

by using solder paste which comprises the steps of printing a

prescribed pattern on the surface of a printed circuit board
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the perneability of oxygen, noisture and acidic gas nor discharge the dust
generated fromthe package outside the duplicate package. However, in the
-case where dust-proof neasure is taken for the package itself, the package
need not be covered with a dust-proof packaging material. In the case of
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terminals of the e;ectronic parts to the board. Accompanying
the marked trend toward miniaturization, lightening in weight
and high functionalization of electronic parts at the present
time, LSI packages that are mounted on a printed wiring board
are directed to high density mounting technology with a
laréer number of pins and a narrower pitch of lead terminals.
Accordingly; the printing_technology by using solder paste is
indispensable technology in the field of electronic machinery
and equipment. At present, minimization.of lead terminal
pitches is tackled so as to decrease a prevailing pitch of
0.5 mm to a smaller pitch of 0.3 mm. In such circumstances,
.better printability and solder reflowability are eagerly
desired.

Solder paste, which is in the form of paste produced by

premixing powdery solder, a flux, a solvent and the like, is
a material of utmost impoftance which exerts direct influence
upon the quality and reliability of surface mounting. It is
classified into a great humbér of kinds according to the
metallic composition of the solder, flux compositioh and the:
like, and generally is poor in preservation stability. As a
method for preserving such solder paste, there is known a
method wherein_solder paste is enclosed in a vessel having:a
little high sealability, which is then stored in a cool dark

place af 3 to 10°C such as a refrigerator. 1In the case of
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during the preservation period, thereby increasing the concentrations of
oxygen and noisture in the vessel. Wth regard to a filmbag as an exanpl e,
there is usable a material having poor gas barrier properties such as

pol yet hyl ene, pol ypropyl ene and nylon thread, provided that the

preser vat| 04 At 1Ha IsoIRAidadtd shiidrvdd dncsbiies agd 1o 1se

case of long-termpreservation, there is need for the use of a materi al

enhanced i n pgediany &o RARANHHES $HE sate atin ww feéhpardtaréi and oxi de
vapor deposited material. The value of the gas barrier properties of the

hermeti cal | pesdderd teeifd iin\d nEh@as gexrio@roPprensesf i tisat aishowbhin

dependi ng upon the working conditions, _
three months from the date of manufacture, thereby causing
extreme inconvenience with regard to its production,
preservation and transportétion. |

As a result of the researches made by the present
inventors on the various causes of the poor preservation
stébility, it has been found that the causes are due to the
fact that the solder paste is liable to oxidation and |
hygroscopic action. Specifically, majar problems are that a
poor condition in fine printability is caused by  the
viscosity change due to oxidation, hygroscopic action and/or
volatilization of a solvent component and that poor
printability is caused by the deterioration of the solder
paste such as the short circuit of'wiring which deterioration
~is attributable to the formation of soldering balls (the

‘phenomenon that molten solder in the form of ball is
scattered in all directions by its surface tension) at the
time of réflowing because of the hygroscopicity of the solder
paste or the poor melting due to oxidation of the powdery
solder. In addition, since the hygroscopicity of the solder
paste exerts adverse influence to a great extent, in the case
of using solder paste which has been preserved as a low
temperature (3 to 10°C), it is necessary to carry out a
troublesome step of allowing the solder paste to stand in the

enclosed state at room temperature for about one hour to
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This is the replacenent sheet -14- 2 is usually preferably 10[err] niL
(mlliliter)/nferr] day[err] atmor |ess expressed in ternms of oxygen
perneability at 25[err]C, 60[err] RH 2 (relative humdity) and 1 g/m[err]
day or | ess expressed in terns of materéégpor transm ssion rate at
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from absorbing moisture due to dew condensation. It is
desirable from such point of view, to preserve solder paste
at room temperature.

The actual circumstance, ﬁowever, is that there is
unavailable a sinmple convenient process for preserving solder
paste capable of effectively preventing the deterioration of
a flux and the like due to the hygroscopicity of the solder
paste, volatilization of a solvent component and the
oxidative deteridration of powdery'solder.

SUMMARY OF THE INVENTION

It is a general object of the present invention to
provide a process for preserving solder paste capable of
preventing the deterioration thereof during its preservation,
in particular, a process for preserving it at room
temperature.

It is another object of the present invention to provide
‘a process for preserving solder paste at room temperature
capable of eliminating a lowering of the printability or
reflowability of the solder paste even in the case of
employing the solder paste which has been preserved for a
long period of time.

| Other objects of the present invention will be obvious
from the text of the specification hereinafter disclosed.

Under such circumstance, intensive research and .

investigation were accumulated by the present inventors in

order to solve the above-described problems. As a result, it
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hernetically sealing the vessel, the atnosphere in the vessel nmay be
replaced with a dry inert gas such as nitrogen.and argon, as the

repl acenent with the gas preferably |leads to a decrease in the use anounts
~of the oxygen absorbent and dehumi difying agent, especially the amunt of

t he oxygen 0 t ggﬂﬂﬁr ?ﬁg? V.atu i BbveS
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paste, and at the same time, that it is furthermore |
preferable to hoﬁse the solder paste along with a
dehumidifying agent and.an.oxygen absorbent not requiring
moisture of absorbing oxygen in a vessel having gas bar;ier
properties, which is subsequently hermetically sealed. The
present inventiqn has been accomplished on the basis of such
finding and information. Surprisingly, it has been made
possible to prevent the deterioration of the solder pasfe,
almost eliminate the viscosity change thereof during storage
up to the time of printing, suppress the formation_of
soldering balls at the time of solder reflowing, preserve it
at room temperature without being associated with dew
condensation and also prolong the.service term thereof by
virtue of the preservation in the aforesaid atmosphere. 1In
addition, in the case where no pfoblem is caused by the
troublesomeness of conditioning at room temperature for the
purpose of preventing moisture absorption due to dew
condensation, it is expectable to further prolong the service
term by the simultaneous use of the conventional process.of,
preservation at a low temperature of from about 3 to 10°C and
the process according to the present invention.

Specifically, the present invention provides a process
for preserving solder paste which comprises housin& solder

paste in a vessel which is substantially free from oxygen and
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t he troubl esoneness of conditioning at roomtenperature for the purpose of
preventing noi sture absorption due to dew condensation, it is expectable to
furt her -prolong the service termby the sinultaneous use of the
conventional process of preservation at a | ow tenperature of from about 3-

10 C and.th \ ' . [ Lon. '
to th[eeLHﬁc@%Ss&%xr?h%%%f frwnawad 5 l%‘fﬁ?q“a%ﬁéae%éﬂér R eles 58,
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DESCRIPTION OF PREFERRED EMBODIMENTS

One preferred embodiment of the process according to the
present invention is to house solder paste along with an
oxygen absorbent not requiring moisture for absorbing oxygen
or along with said oxygen absorbent and a dehumidifying agent
in a vessel imparted with gas.barrief prdperties, and
subsequently hermetically seal the vessel.

Another preferred embodiment of the process according to
the present invention is to house solder paste_albng with an
oxygen absorbent not requiring moisture for absorbing oxygen
and an acidic gas absorbent or.along with said oxygen
absorbent, a dehumidifying agent and an acidic gas absorbent
in a vessel imparted with gas barrier properfies, and
subsequently hermetically seal the vessel.

With regard to the atmosphere in which solder paste is
preserved, it is necessary to house the solder paste in a
vessel which is subétantially free from oxygen and moisture
and is imparted with gas barrier properties and subsequently
hermetically seal the vessel. By the term "substantially
free from oxygen" as mentioned herein is meant an oxygen
concentration in the vessel of at most 5%, preferably at most
1%, more preferably at most 0.1%. By the term "substantially
free from moisture" as mentioned herein is meant a relative
humidity in the vessel of at most 10%, preferably at most 5%,

more preferably at most 1%.
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printability and solder reflowability, to preserve the solder paste at room
tenperature and at the sane tine, to prolong the service termthereof by
preserving the sol der paste in the atnosphere al nost free from oxygen and

noi sture. It has al so been nade possiblﬁéto satisfactorily preserve the

sol der paste by a.sippl & gonyenlent IeLHadahn cuhieh A% 180 deia RaR © 15
i i f§=gal roperti ong Wt

housed in a vess arrier p es a an oxygen

absor bent ng%}éﬁgg%;hgﬁggggﬁtggg Eg&haﬁigpgggggggﬁggna@@dr@%gehunidifying

agent and pr : W th an aci sorbent "and then the
vessel is hféﬁﬁ&b%ﬁbéiy?e%hgdoxidation of powdery components in the

solder paste, deterioration of the flux due to moisture
absorption and volatilization of solvent components give rise
to viscosity change of the solder paste during its storage up
to.the'time'of printing, soldering balls at the time of
solder reflowing and the like. As a result, the printability
.of the solder paste and the solder reflowability are
deteriorated, whereby the solder paste no loﬁger stands the
service.

In the process aécording to the present invention,
various methods can be taken into consideration in order to
respond to the necessity for substaﬁtially removing oxygen
and moisture in the vessel which is imparted with gés barrier
properties and used for housing the solder paste. A
preferable method among them is a method which comprises
housing, together with the solder paste in said vessel,(:)an
oxygen'abosorbent not requiring moisture for absorbing
oxygen;(:)said oxygen absorbent and a dehumidifying.agent,()
said oxygen absorbent and an acidic gas absorbent, or(@)said
oxygen absorbent, a dehumidifying agent and an acidic gas
absorbent.

‘The oxygen absorbent is not specifically limited
provided that it does not require moisture for absorbing
oxygen, and is exemplified by an oxygen absorbent comprising

an unsaturated organic compound such as an unsaturated fatty
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In the followi ng, the present invention will be described in nore det ai
with reference to conparative exanpl es and worki ng exanpl es, which however,
shall not limt the present invention thereto. Exanple 1 (Preparation of
gas absorbent package) A gas absorbent ckage (hereinafter referred to

2bsor bent, ACHEnGRRBBANE, o3, BrERY SOEbRAY potiis TRARORh | jas

T s e in | e B e e e ene T 11 m havi

: , sion 'am nated 1 nside wth & pol yethylene film having

an open endbolyamide and polyolefin as a principal component, and an
oxygen absorption promoting substance such as a transition
metal salt. Of these, is preferable an oxygen absorbent
'comprising an ﬁnsafurated fatty acid compound and/or a chain
hydrocarbon polymer having an unsaturated group as a
principal compound, and an oxygen absorption promoting
substance.

Examples of the unsaturated fatty acid compound to be
used as an oxygen absorbent include an unsaturated fétty acid
preferably having at least 10 carbon atoms, particularly
preferably having.from 10 to 30 carbon atoms as well as a
double bond between carbon atoms, a salt of said unsaturated
fatty acid and an ester thereof. The above-mentioned
unsaturated fatty acid, a salt thereof and an ester thereof
maf each have a substituent group such as hydroxyl group and
formyl group. The aforesaid unsaturated fatty acid compound
may be employed alone or in combination with at least one
other to form a mixture.

Examples of the foregoing unsaturated fatty acid
compound include an unsaturafed fatty acid such as oleic
acid, linoleic acid, linoclenic acid, arachidénic acid,
parinaric acid, dimer acid and ricinoleic acid, an ester
thereof, a metallic salt thereof, and a fat and oil.eaéh
containing said ester. |

As the usable unsaturated fatty acid, mention is also |
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and covering the packed gas absorbent with a dust-proof packaging material
whi ch maintains or does not nuch hinder the pernmeability of oxygen and

noi sture, said oxygen absorbent had been prepared by m xing 100 parts by
wei ght of -16- soybean oil as an unsgjurated organic conpound, nanmely a

xygen absor BEABrOfr Brderig EaS: KRCBURRR AFOR GBBAIRE GonEmak Horand by

wei ght to f°6£b&t§ki£”5§1 such as linseed oil, soybean o0il, tung oil,
bran oil, sesame 0il, cotton seed o0il, rapeseed o0il and tall
oil.

In addition, examples of the aforesaid chain hydrocarbon
polymer having'an unsaturated group include a polymer
preferably having at least 10 carbon atoms, particularly
pfeferably having from 100 fo 1000 carbon atoms as well as at
least one double bond between carbon atoms and a derivative
thereof.- The derivative may have a substituent group such as
hydroxyl group, amino group, formyl group and carboxyl group.
The chain hydrocarbon polymer having an unsaturated group is
specifically exemplified by an oligomer and a polymer of any
of butadiene, isoprene and 1,34pentadiene, and is not limited
to single compound, but may be a copolymer or in the form of
a mixture of at least two polymers. The chain hydrocarbon
polymer having an unsaturated group is not necessarily
required to be pure, but is permitted to contain, within a
reasonable limit, a small amount of impurities such as a
solvent which is possibly mixed therein at the time of its
production.

The aforementioned oxygen absorption promoting substance
islexemplifiéd by a metallic salt and a radical initiator
each promoting the oxidation of an organic compound. As the
metallic salt, there is préferably usable a salt of a -
transition metal such as Cu, Fe, Co, Ni, Cr and Mn. As the

salt of a transition metal, there is preferably usable an
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addi ng 350 parts by weight of natural zeolite (nordenite) to the resultant
m xture, blending the three conponents with a blender to forma blend and
allowing the resulting blend to stand at 25[err]C for 10 m nutes to produce
powdery particles having fluidity. (Preézbvation of solder paste) In a

o nat o4 natRT B R A G BT b TRT <AE/ &1 BRERBRCHOM PRORYet hyl eney
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(produced twéﬁggfﬁghémfgifﬁléhelESrmuggeii&Gfd, it is preferable to
employ an adsorptive substance as a carrier substance, which
is exemplified by paper made of natural pulp, synthetic paper
made of synthetic pulp, silica-gel, alumina, activated
carbon, zeolite including natural zeolite and synthetic
zeolite, perlite and actiﬁated clay. It is also a practical
usage to select the carrier substance from the substances
that are selected as a dehumidifying agent or an acidic gas
absorbent to impart dehumidifying or acidic gaé absorbing

| performance to the carrier substance.

The proportion of each of the components in the oxygeﬁ
absorbent is not specifigally limited, but may be suifably
determined according to various situations. Preferably the
oxygen absorption promoting substance is contained in an
amount of from 0.01 to 40 parts by weight based on 100 parts
by weight of the principal component, and the carrier
substance is contaihed in an amount of from 1 to 1000 parts
by weight based on the same.

The dehumidifying agent to be used in the process
according to the present invention is exemplified by paper
made of natural pulp, synthetic paper made of synthetic pulp,
silica~gel, alumina, activated carbon, zeolite including
natural zeolite and synthetic zeolite; perlite, activated ..
clay, quick lime, barium oxide, calcium chloride, barium:

bromide, calcium hydroxide, calcium sulfate, magnesium
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trade nane PSI| OBR-450A- F60), one pack of the above-prepared gas absorbent
and 500 nL (milliliter) of air at 25[err]C, 75[err] RH Then, the al um num
bag housing the sol der paste along with the gas absorbent and air was
hernmetically sealed by thermally sealing the open end of the bag, and
thereafter was allowed to stand for 5 hs in an atnosphere at 25[err]C
and 60[err] RH After the |apse of 5 nonths of preservation, a nmeasurenent
was nade of the concentrations of the oxygen and noisture in_the al um num
bag by neansG@ﬂqg&daﬁwmnunegﬁwmﬁﬂﬂi¢%'eP?%%%?%PmiF“&é?tEGnP?PﬂgﬂuThat t he
preservation s%ften1had been mai nt ai ned &Pua state s%2§tggggggkxmfree from

oxygen This S¥lfRde.cfodiummulifey, sodium carbona

carbonate and zinc chloride. The dehumidifying agent may be
used alone or in qombinatién with at least one othgr to form
a mixture. The above-mentioned carrier substance or acidic
gas abéorbent, when selected from substances imparted with
dehumidifying function, makes it uhnecessary to freshly
incorporate a dehumidifying agent.

The acidic gas absorbent to be used in the process
according to the present invention needs only be a substance
"¥cépable of.absorbing or adsorbing an acidic substance present

in the hermetically sealed atmosphere without specific
limitation, and is exgmplified by paper, synthetic paper, -a
synthetic resin, porous material such as zeolite ihcluding
-natural zeolite and synthetic zeolite, and activated carbon,
an oxide, hydroxidé, carbonate or organic acid salt of an
-alkali metal or an alkaline earth metal, and an organic
amine. The a&idic gas absorbent may be used alone or in
combination with at least one other to form a mixture. The
aforesaid carrier substance or dehumidifying agent, when
selected from substances imparted with acidic gas absorbing
function, makes it unnecessary to freshly incorporate an
acidic gas absorbéﬁt. _

The amount Sf tﬂe oxygen abso;bent to be used in the.
process according to the present invention may bé suitébly
selected without specific limitatioh. It is preferably an
amount capable of absorbing at least the oxygen in the space
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:17- and noi sture. (Evaluation of sol der paste) The above-preserved sol der

paste was taken out fromthe. alum num bag by unsealing the bag, and

eval uati ons were made of the situation of soldering balls occurrence from

the sol der paste as well as the viscosity of the preserved sol der paste.

The soldering balls were tested in accoldance with JI'S Z 3284 by a net hod

compri sing L%ﬁuiéﬁ%%‘g:ggéﬁgé¥%éily sealed vessel having gas barrier
properties, more preferably an amount 1.1 to 10 times the
éaid amount. Likewise, the.amount of the dehumidifying agent
to be used therein may bé suitably selected Qithout specific
limitation in accordancé with the gas barrier performance of
“the hermeticaily sealed vessél having gas barrier properties.
It is preferably an amounf capable of absorbing at least the
moisture in the spacé volume of the aforesaid vessel, more
preferably an amount 1.1 to 500 times the said amount.

It is possible in the process according to the present
invention to use the oxygen absorbént, dehumidifying agent
and acidic gas absorbent each individually or as a mixture
with one another in the form of powder, granule, tablet,
sheet or the like in accordance with the situations. It is
unfavorable to bring any of the oxygen absorbent,

._ dehumidifying agent and acidic gas absorbent into direct
contact with the material-to be preserved in the vessel.
Accordingly, it is usually used in the form of package in
which the absorbent or the agent is packed with a well known
air permeable packing material composed of, for example,_'
paper or nonwoven fabric as a base material. The oxygen
absorbent may be packed in part or in whole along wifh eithér'
or both of the dehumidifying agent and the acidic gas
absorbent, or maf be individually ﬁacked. The package is not
specifically limited in its fbrm, packaging material and '

constitution, but may be in the form of small bag, sheet or

blister (bubble) paékage accdrding to the purpose of use. In
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metallic mask of 25 mmby 50 mmby 0.2 mmin size having a hole of 6.5 mm
in dianeter in the center on an alum na base plate of 25 nmby 50 nmby 0.8
MM in size; printing the plate with the sol der paste by using a spatul a;
horizontally placing the plate from whi t he mask was renoved, on the
surface of a solder bath in liquid at err]C, nelting the printing

ol oy hraedcatro 1¥d ROA Sl o ueraple IMARLS B dynihite
sol i di f [ cat,:ih@}npg,f‘-‘.ktalgpe :33} O]t Qio‘;gﬁr@/aéﬁ@tgf&é,ﬁ@n@ma gggr ee of
soldering ballS. The result of evaluation was classified into 5 grades,

i ncl udi ng, wiRtht e cdritedrcy igabiddiig nadedBiNvhich does not hinder
the permeability of oxygen, moisture and acidic gas nor
discharge the dust generated from the package outside the
duplicate package. However, in the case where dust-proof
measure is taken for the package itself, the package need not
be covered with a dust-proof packaging material.

In the case of long-term preservation of the solder
paste in the hermetically sealed vessel whi;h has gas barrier
properties éﬁd is used for the process according to the
present invention, it is preferable that éaid vessel be
enhanced in gas barrier properties and made of plastics, film
bag, metal, glass or the like, since there ié no denying that
oxygen and/or steam permeate and penetrate into the vessel
during the preservation period, thereby increasing the
concentrations of oxygen and moisture in the vessel. With
regard to a film bag as an exémple, there is usable a
material having poor gas barrier properties such as-
polyethylene, polypropylene and nylon thread, provided that.
the presefvétion period of time is relatively short. On the
other hand in the case of long-term preservation, there is
neéd fdr the use of a matefial enhanced in gas barrier
properties such as aluminum foil and silicon oxide vapor
deposited material. The value of the gas barrier propertie;

of the hermetically sealed vessel having gas barrier

properties, although depending upon the working conditions,
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éxcellent due to absence of soldering balls on the surroundings, [2], [3],
[4], and [5] being poor due to the occurrence of a nunber of sol dering
ball s and the degree of soldering balls coagul ation on the surroundi ngs.
The viscosity of the solder paste at 25[err]C was neasured by the use of a
Brookfield rotational visconeter (prod by Toki nmeck Co., Ltd.). The
sol der pastis mampallyl prefacabkpnplemli Geibdliliber)yaSer day oatiedr 1ess
subj ected to the evaluation test in the '
expressed in terms of oxygen permeability at 25°C, 60% RH
(relative humidity) and 1 g/mzo-day or less expressed in
terms of water vapor transmission rate at 40°C, 90% RH. At
the time of preserving the solder paste in the vessel by-
hermetically sealing the vessel, the atmbsphere in the vessel
may be replaced with a dry inert gas such as nitrogen and
argon, as the replacement with the gas preferably leads to a
decrease in the use amounts of the oxygeh absorbent and
dehumidifying agent, especially the amount of the oxygen
absorbent.
The temperature of the preservation environment is
usually O to 50°C, preferably 10 to 40°C, more preferably 20
to 30°C. When the environmental temperature at which the
printing work with the solder paste is carried out is within
the aforesaid range, tbere is preferably no fear of causing
dew condensation. In the case where no problem is caused by
the tréublesomeness of conditioning at room temperature for
the purpose of preventing moisture absorption due to dew
condensation, it is expectable to further prolong the service
term by the simultaneous ﬁse of the conventional process of
preservation at a low temperature of from about 3 to 10°C and
the process according to the present invention.
According to fhe-process of the'present invention, it
has been made possible to prevent the deterioration of the *

solder paste such as viscosity change of the solder paste and

the formation of soldering balls which affect the
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same manner as in Exanple 1 in order to confirmits initial state as the
reference. The results are given in Table 1. Wth respect to the eval uation
on the occurrence degree of soldering balls and the degree of sol dering
bal | s coagul ation. Exanple 1 was narked fs [1], since the sol der becane
only one large ball w thout causing conf&¥abl e soldering balls on the

sur roundi ngeriastabsl ity cask seldex heefigwakdlityns cthepreserve phesepideron
test. Likew se, the viscosity change of the solder after the preservation
test was slpagte iat inopm rkerperature @fhratd the same tHre: aFospretong

Conpar ati ve Exanple 1
the service term thereof by preserving the solder paste in

the atmosphere almost free from'oxygen and moisture. It has
also been made possible to satisfactbrily preserve the solder |
paste by a simple convenient method in which the solder paste
is ﬁoused in a vessel having gas barrier properties along
with an oxygen absorbent not requiring moisture for apsorbing
oxygen and a dehumidifying agent and preferably further with
an acidic gas absorbent and then the vessel is hermetically
sealed.

In the following, the present invention will be
described in more detail with reference to comparative
examples and working examples, which however, shall not limit

the present invention thereto.

Example 1

{Preparation of gas absorbent package)

A gas absorbent package (hereinafter referred to simply
as "gas absbrbent“) was prepared by mixing 5 g of an oxygen
absorbent, a dehumidifying agent and 2.5 g of quick lime as
an acidic gas absorbent; packing the resultant mixture in a
small paper bag of 5 cm by 7.5 cm in inside dimension
laminated inside with a polyethylene film having an open end;
and covering the p;cked gas absorbené with a dust-proof
packaging material which maintains or does not much hinder «
the permeability of oxygen and moisture, said oxygen

absorbent had been prepared by mixing 100 parts by weight of

This is the replacement sheet .

14 MAY g7

CEN o dem e
raia!



The sol der paste sane as that used in Exanple 1 was allowed to stand for 5
nonths in a dark atnosphere at 10C which has heretofore been the

s ecommendabl e preservation tenperature, instead of being housed in a
hermetically seal ed vessel having .gas barrier properties, and was subjected
to the evaluation test in the sane man as in Exanple 1. The results are

given i n 8Bl Bedn 6317a5°5H LneltLLRUEN LM ARG, Sl ore the

preservat ion“tes occurrence o was ‘con i n not

L2575 " SRS PUICShpoHRASEor, SR i Sty on v ke
.Likemﬁse, naphthenate as an oxygen absorption promoting substance

having a cobalt content of 8% by weight to form a mixture,
adding 350 parts by weight of natural zeolite (mordenite) to

the resultant mixture, blending the three components with a
blender to form a blend and allowing the resulting blend to
stand at 25°C for 10 minutes to produce powdery particles

having fluidify.

(Preservation of solder paste) _

In a packaging'bag of 220 mm by 300 mm in size made of
an aluminum foil-based laminated material (oriented
polypropylene/aluminum foil/polyethylene) (hereinafter
referred to as "aluminum bag”) were placed one plastics
container containing 500 g of solder paste consisting of
M;CROSOLDER (produced by Harima Chemicals, Inc. under the
trade name PSI10BR-450A-F60), one pack of the above-prepared
.gés absorbent and 500 mL (milliliter) of air at 25°C, 75% RH.
Thén, the aluminum bag housing the solder paste alohg with
the gas absorbent and air was hermetically.seaied by
thermally sealin§ the open end of the bag, and thereafter was
alléwed to stand for 5 months in an atmospheré at 25°C and
60% RH. After the lapse of 5 months of preservation, a
measurement was madé of the concentrations of the oxygen and
moisture in.the aluminum bag by means of gas chromatography:'
As a8 result, it was confirmed that the preservation system

had been maintained in a state substantially free from oxygen
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appreci abl e viscosity change of the solder paste after the -19-
preservation test was confirnmed in its increase as conpared wth the
Jdnitial state. Comparative Exanple 2 The sol der paste sane as that used in
Exanple 1 was allowed to stand for 5 nopyhs in a dark atnosphere at 100C

and a relative humdity (RH) of 60% instead of being housed in a
her neti cal I%ds%%i%c%d/reessel havi ng gas barrier

{Evaluation of solder paste)

The above-preserved solder paste was taken out from the
aluminum bég by unsealing the bég, and evaluations were made
of the situation of soldering balls occurrence from the
solder paste as well as the viscosity of the preserved solder
paste. The soldering balls were tesfed in accordance with
JIS Z 3284 by a method.comprising the steps of placing a
metallic mask of 25 mm by 50 mm by 0.2 mm in size havihg a
hole of 6.5 mm in diameter in the éenter on an alumina base
plate of 25 mm by 50 mm by 0.8 mm in size; printing the plate
ﬁifh the solder paste by using a spatula; horizontally
placing the plate from which the maék was removed, on the
surface of a solder bath in liguid at 235°C; melting the
printing solder paste; taking out the plate after 5 seconds
from the melting while maintaining horizontal state; allowing'
the plate to cool until the solidification of the solder |
péste; and evaluating the occurrence degree of soldering
balls. The result of evaluation was classified into 5
grades, including, in the deteriorating order, [1l] being
excellent due to absence of soldering balls on the
surroundings,

(21, [3], (4], and_[S] being poor due. to the_occﬁrrence of a
number of.soldering balls and the degree of soldering balls
coagulation on the surroundings. The viscosity of the soldé¥
paste at 25°C was measured by the use of a Brookfield |

rotational viscometer (produced by Tokimeck Co., Ltd.). The

This is the replacement sheet
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properties, and was subjected to the evaluation test in the same manner as
in Exanple 1. The results are given in Table 1. As a result, different from
the initial state before the preservation test, the occurrence of sol dering
balls was confirned in nunerous nunbers féwnﬁng sem - conti nuous sol dering

ball's in annular form Hence, the degree—ef solder coagul ation was narked
as [4], wheisiver hradhes epiopare@ninf théeEsahgke pabecowestbenfirmed.
Li kewi se, appreciable viscosity change of the solder paste after the
preservat i @grdsatvambton obést nedsi subjectedr tastheseveipatdonvitelst: Aa the

initial state. _ : . ~
same manner as in Example 1 in order to confirm its initial
state as the reference. The results are given in Table-1l.
With respect to the evaluation on ‘the occurrence degree of
- soldering balls and the degree of soldering ballé
coagulation, - Example i wés marked as [1], since the solder
became only one large ball without causing confirmable
soldering balls on the surroundings as is the case with the
initiél state before the preservation test. Likewise, the
viscosity change of the solder after the pfeservation test
was slight in its increase as dompared with the initiai

state.

Comparative Example 1

The soider paste same as that used in Example 1 was
allowed to stand for 5 months in a dark atmosphere at 10°C
which has heretofore been fhe'recommendable preservation
'temperature,'instead of being houéed in a hermetically sealed
‘vessel having gas barrief properties, and was subjected to
the evaluation test in the same manner as in Example 1. The
results are given in Table 1. | .

As a result, different form the initiél'state before the
preservation test,_the occurrence of.soldering balls was
confirmed in not less than three numbers. Hence, the degree
of solder éoagulation.was marked as [3], whereby the >
deterioration of the solder paste was confirméd. Likewise,

appreciable viscosity change of the solder-pasfe after the

Triz is the replacement sheet
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This is the replacenent sheet - 20- [err} ~ Exanples 2 to 4 The
procedure in Exanple 1 was repeated to prepare gas absorbents except that
the conbi nations of the princi pal

-19-
preservation test was confirmed in its increase as compared

with the initial state.

Comparative Example 2

The solder paste same as that used in Example 1 was
allowed to stand for 5 months in a dark atmosphere at 10°C
and a relafive humidity (RH) of 60%, instead of being housed
in a ﬁermetically sealed vessel having gas barrier
properties, and was subjected to the evaluation test in the
same manner as in Example 1. The results are givén'in Table
L _

As a result, different from the initial state before the
preservation test, the occurrence of soldering balls was
confirmed in numerous numbers forming semi-continuous
soldering balls in annular form. Hence, the degree of solder
coagulation was marked as [4], whereby the déterioration of

'_the solder paste was confirmed. Likewise, appreciable
viscosity change of the solder paste after the preservation
test was confirmed in its increase as compared_with_the

initial state.
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l'iquid pol yisoprene 1) Remarks 1) m xture of soybean oil and liquid
~pol yi soprene (produced by Japan Synthetic Rubber Co., Ltd. under the trade
nane of Dynaclean R 113) at a ratio by weight of 6 : 4 2) cobalt salt of
fatty acid fromtall oil (cobalt;. conteqt of 6% by wei ght) -22- By the
use of each of the gas absorbents as | iz4lad above '

Examples 2 to 4

The procedure in Example 1 was repeated to prepare gas
absorbents except that the combinations of the principal
component'of the oxygen absorbent and the oxygen absorption
promofing substance in the gas ébsorbent in Example 1 were

each altered as follows.

Principal component Oxygen absorption
in oxygen absorbent  promoting agent
(100 parts by weight) (2 parts by weight)

=

Example soybean oil _ cobalt naphthenate
Example 2 fatty acid from cobalt salt of fatty
tall oil acid from tall oil 2)
Example 3 soybean oil cobalt salt of fatty

acid from tall oil

Example 4 soybean oil + cobalt naphthenate

liquid polyisoprene 1)

Remarks 1) mixture of soybean oil and liquid polyisoprene
(produced by Japan Synthetic Rubber Co., Ltd.
under the trade name of Dynaclean R 113) at a

ratio by weight of 6 : 4

2) cobalt salt of fatty acid from tall oil (cobalt:.

content of 6% by weight)
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having different conbination fromone another in the principal conponent of
t he oxygen absorbent and the oxygen absorption pronoting substance, there
were carried out preservation tests and eval uation tests of the sol der
paste in the sane manner as in Exanple 1,,The results are given in Table 2.
This is the replacenent sheet -23- [ €

By the use of each of the gas absorbents as listed ébove
having different combination from one another in the
principal component of the oxygen absorbent and the oxygen
absorption promoting substance; there were carried out
preservation tests and evaluation tests of the solder paste
in thg same manner as in Example 1. The results are given in

Table 2.
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Conpar ati ve Exanples 3 The procedure in Exanple 1 was repeated to

carry out the evaluation test for the sol der
used 5 g of a desiccating agent (silica-gel

Devi dson Chemi cal
given in Table 3. Conparative Exanple

repeated to carry out the

- 24-
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'Y

eval uation test for the solder paste except that there was used a

deoxi dation agent of noisture retention type powdery iron base (produced by
M t subi shi Gas Chem cal Co., Inc. under the trade name "Agel ess Z-100 PT")
in place of the gas -absorbent. The res%LLs are given in Table 3. [err]

Comparative Examples 3

The procedure in Example 1 was.repeated to carry out the
evaluation test for the solder paste except that there was
used 5 g of a desiccating agent (silica-gél type A, produced
by Fuji Devidson Chemical Co., Ltd.) in place of the gas
absorbent. The results aie given in Table 3.

Comparative Exanple 4

The procedure in‘Example 1 was repeated to carry out the
evaluation test for the solder paste except that there was
used a deoxidation agent of moisture retention type powﬁery
iron base (produced by Mitsubishi Gas Chemical Co., Inc.
undér the trade name "Ageless Z-100 PT") in place of thé gas

"absorbent. The results are giVen in Table 3.

This is the replacement sheet



in Tabl e 4. Conparative Exanpl e
o carry out the evaluation test

vee

paste except that the preservation test was

paste except that the use of the gas absorbent was omtted.

: respectively. The results are gi
5 The procedure in Exanple 5 was repeat

Exanple 5 The prdcedure in Exanple 1 was repeafed to carry out the
for the sol der

eval uation test for the sol der

formed in a dry atnosphere of 40[err]C for a periods of 2 weeks and four

- 26_

per

weeks,

The results are given in Table 4.
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:27- [err]. [err] -28- WHAT IS CLAIMED I S: 1. | A process.for preserving
sol der paste which conpri ses: .
Example 5 '
The procedure in Example i was repeated to carry out the
evaluation test for the solder paste except that the
preservation test was performéd in a dry atmosphere of 40°C
for a periods of 2 weeks and four weeks, respectively. The
results are given in Table 4.

Comparative Example 5

The procedure in Example 5 was repeated to carry out the
evaluation test for the solder paste except that the use of
the gas absorbent was omitted. The results are given in

Table 4.
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“housi ng sol der paste together with an oxygen absorbent not requiring
moi sture for absorbing oxygen and a dehum difying agent in a gas barrier
.vessel which is made to be substantially free from oxygen and noi sture,

wherein relative humdity in the vessel EZ'S at nost 1[err], and subsequently

hernmetically sealing the vessel. 2. T process according to Caiml,
wherein in the vessel the oxygen is in a concentration of at nost 0.1% 3.
The process ceordi ng to Claim 11 wherein the col der pgcfg, tngnfi)pr i th
an oxygen abdor benﬁ not requijring noi stpre for absoribi ng oxygen jand ap
aci di c gas aljsey bept, are hoysed in saifl vessel and|subsequentl|y| said
vessel is herjngficpldy sealed. o - o <t S
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4. The process according to Claim1, wherein the sol der paste, together
W th an oxygen absorbent not requiring noisture for absorbi mhis she Beefl Replaced

dehum di fyi ng agent and an aci di ¢ gas absorbent, are housed
and subsequently said vessel is hernettzg!ly seal ed. - 29-
process according to Claim1, wherein f: oxygen absorbent not

~noi sture for _absorhbing oxygen conprises as a- : ent, at | east
one nember %&&ﬁ&ﬁi&é‘ : HIS SHEET HAS BEEN -
' 'REPLACED

1. A process for preserving solder paste which comprises

housing solder paste in a vessel which is substantially free-
from oxygen and moisture and is imparted with gas barrier

properties'and subsequently hermetically sealing said vessel.

2. The process according to Claim I, wherein the oxygen
. concentration in said vessel is at most 0.1% and the relative

humidity therein is at most 1%.

3. The process according to Claim 1, wherein the solder
paste, together with an oxygen absorbent not requiring
moisture for absorbing oxygen, are housed in said'vessel and

subsequently said vessel is hermetically sealed.

'4, The process according to Claim 1, wherein the solder
paste, togefher with an oxygen.absorbent not requiiing
moisture for absorbing oxygen and a dehumidifying agent, are
housed in said vessel and.subsequently said vessel is

. hermetically sealed.

5. Thé procéss according to Claim 1, wherein the solder
paste, together with an oxygen absorbent not requiring
moisture for absorbing oxygen and an acidic gas absorbent,
are housed in said vessel and subsequently said vessel is

hermetically sealed.

—_ This is the replacement sheet
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group consisting of unsaturated fatty acid conpounds and chaifistnek AgaBPReplaced
pol ymers havi ng unsaturated groups; and an oxygen absorption p

subst ance. 6. The process according to Claimb5, wherein the IAHHH lﬁ“’(ﬂl Il
fatty acid conpound is selected fromlinseed oil, soybean oil, e

bran oil, sesanme oil, cotton seed oil, éﬁbeseed oil, tall oil and a fatty

aci d produ&?drﬁgéoa}ﬁeasgf as8bgafhhSto’Claimhe, pheeein tec@cdidee to Caim
5, wherein the “chain hydrocarbon polyner having unsaturated group is

sel ect ed gbagwolwgéeﬁeenaitaohw pRpGene absdrbent hbt3 rewriiddigene), each

having 100 to 10600 Carbon atoms. 8. The process according to Caimb5,
wher ei n t hgoP¥¥@P8 for absorbing oxygen, a dehumidifying agent and an

acidic gas absorbent, are housed in said vessel and

subsequently said vessel is hermetically sealed.

7. The process according to Claim 3, wﬁerein the oxygen
absorbent nof requiring moisture for absorbing oxygen
comprises as a prinqipal component, ét least one member
selected from the group consisting of unsturated fatty acid
" compounds and chain hydrocarbon polymers haQing unsaturated

groups; and an oxygen absorption promoting substance.

8. The proéess according to Claim 7, wherein the unsaturated
fatty acid cbmpound is selected from linseed o0il, soybean
oil, tung oil, bran oil, sesame oil, cotton seed oil,
rapeseéd oil, tall oil and a fatty acid produced from any of -

Said oils;

‘9. The process according to Claim 7, wherein the chain
hydrocarbon polymer having unsaturated group is selected from
polybutadiene, polyisoprene and poly(l,3-pentadiene), each

having 100 to 1000 carbon atoms.

10. The process according to Claim 7, wherein the oxygen
absorption promoting substance is selected from an

unsaturated fatty acid salt of a transition metal.

THIS SHEET HAS BEEN

TR A A REPLAGED
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absorptlon pronoti ng substance is selected from an unsaturated fatty acid
salt of a transition netal. R

-30-

p———

'PROCESS FOR PRESERVING SOLDER PASTE

ABSTRACT OF THE DISCLOSURE

—

There is disclosed a process for preserving solder paste
which Eomprises housing solder paste in a vessel which is
substantially free from oxygen and moisture and is imparted
with gas barrier properties. The process is preferably
carried out by housing the solder paste together with an
oxygen absorbent not requiring moisture for absorbing oxygen

. {e.g. unsaturated fatty acid éompound and chain hydrocarbon
polymer having unsaturated groups) and optionally a
dehumidifying agent and/or an acidic gas absorbent in the

- “ above vessel and subsequentiy_hermeticaliy éealing said
vessel. Th; process makes it possible to prevent the
deterioration of the solder paste such as viscosity change of
'the solder and the formation-of_solder balls which affect the
.printability and solder reflowability, to preserve the solder
paste ét room temperature and to remarkably prolong its

service term.
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WHAT IS CLAIMED IS:

1. A process for preserving solder paste which comprises:

housing solder paste together with an oxygen absorbent not
requiring moisture for absorbing oxygen and a dehumidifying agent
in a gas barrier vessel which is made to be substantially free
from oxygen and moisture, wherein relative humidity in the vessel
is.at most 1%, and

subsequently hermetically sealing the vessel.

2. The process according to Claim 1, wherein in the vessel the

oxygen is in a concentration of at most 0.1%.

3. The process according to Claim 1, wherein the solder paste,
together with an oxygen absorbent not requiring moisture for
absorbing oxygen and an acidic gas absorbent, are housed in said

vessel and subsequently said vessel is hermetically sealed.

4. The process according to Claim 1, wherein the solder paste,
together with an oxygen absorbent not requiring moisture for
absorbing oxygen, a dehumidifying agent and an acidic gas
absorbent, are housed in said vessel and subsequently said vessel

is hermetically sealed.
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5. The process according to Claim 1, wherein the oxygen
absorbent not requiring moisture for absorbing oxygen comprises
as a principal component, at least one member selected from the
group consisting of unsaturated fatty acid compounds and chain
hydrocarbon polymers having unsaturated groups; and an oxygen

absgsorption promoting substance.

6. The process according to Claim 5, wherein the unsaturated
fatty acid compound is selected from linseed oil, soybean oil,
tung oil, bran oil, sesame oil, cotton seed oil, rapeseed oil,

tall oil and a fatty acid produced from any of said oils.

7. The process according to Claim 5, wherein the chain
hydrocarbon polymer having unsaturated group is selected from
polybutadiene, polyisoprene and poly(1,3-pentadiene), each having

100 to 1000 carbon atoms.

8. The process according to Claim 5, wherein the oxygen
absorption promoting substance is selected from an unsaturated

fatty acid salt of a transition metal.
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