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LOALY GORRCSI VE CLEANER COMPOSI TI ON pacde R

INVENTICN‘ 1. Field of the Invention .The present

i nvention relates to a cl eaner conposition for electrical conponents,
electronic 5 conponents, mechanical parts and so on, particularly

one suitable for renoving a flux and a flux residue fromthe
conponents or parts after soldering.-1- 2. Description of the Prior Art
In general, soldering is indispensable to the 10 formation of an electric
circuit in an electronic or el ectrical appliance, a mechanical part or

the |ike, and it i t .t ly a flux

to the appliance or pa@@’f%ﬁﬁg dm r%ﬁ\?%cgéléfbb??ﬁeypurpose of
conducting the soldering conpletely and 15 speedily. After the

conpl etion of the sol deri n%ACKGROUP VML fprd NErReMidt N9 flux or flux
residue is renoved Wit a cleaning agent, because it is liable to
deteriorate the electrical characteristics of the circuit or to cause
the corrosionqtheggaiq 82 the InvERt9bhnated sol vents and flon type

sol vent s Which are free fromflash point and little suffer from

chem cal change have been used as the above cl eaning agent. However,
these sol vents areThebpiraseas inventavaarelatel tbeadedbaneti on of the

ozonosphere, soQ i \ .
P composition for electrical components, electronic

N\,
5 components, mechanical parts and so on, particularly

one suitable for removing a flux and a flux residue
from the components or parts after soldering.

2. Description of the Prior Art

In general, soldering is indispensable to the

10 formation of an electric circuit in an electronic or
electrical appliance, a mechanical part or the like,
and it is a common practice in the art to apply a flux
to the appliance or part prior to this soldering for
the purpose of conducting the soldering completely and

15 speedily. After the completion of the soldefing,
however, the resulting flux or flux residue is removed
with a cleaning agent, because it is liable to
deteriorate the electrical characteristics of the
circuit or to cause the corrosion thereof.

20 Chlorinated solvents and flon type solvents
which are free from flash point and little suffer from
chemical change have been used as the above cleaning
agent. However, these solvents are substances
causative of the destruction of the oéonosphere, so

25 that the use thereof is to be limited. Under these
circumstances, many aqueous and.solvent-type cleaners
have been proposed as substitutes for the chlorinated
or flon-type solvent. Further, cleaners comprising

o



25 that the use thereof is to be limted. Under these

ci rcunmst ances, many aqueous and sol vent-type cl eaners have been
proposed as substitutes f-or the chlorinated or flon-type solvent.

Furt her, cleaners conprising ' - 2-
terpenes (such as linonene, pinene and di pentene) have recently been
proposed as ones which little pollutes,_ t he environnent and exhi bit
excellent flux renoving properties in US Patent Specification 4511488,
5 Japanese Pat. Appln. Toku- hyo 63-501908 (US Pat ent Speci fications

4640719 and 4740247) and s However | eani ng agents
and cl eaners d&&rpenes,d ts"’é’g‘[ st Q'WeW't PénFE&uiaflgngﬁP§n 88@353%9’% or the

cl eaner conpogiededitlyt Ilfédw(iitidp@lm asi mleudwngchowlteleemuaameent al

P ammmbi |1y, PP inand exibit ereSTaERt STRCRERREY o i
to say, the , propeirdares s’.m@lﬂatﬁa&lemg (S@Ie@mfna!taédogoﬁ\iéﬁﬂ§8or flon-type
solvents are %fag;%; AR BEAREETHGG- ho* k3L %0188 (OX PRtk

envi r onne uti on and gueous cleaners

cause rustlngSMQ¢ﬂﬁﬂR§ﬁMQ@5 ﬂﬁﬂﬂ§19 anddﬂﬂé@ﬂﬂﬁﬂyaaﬁdsér@nprobIenatlc in

the disposal of How\@%t:e Walele wea%@.n@nagtemeganaheneehereeabr ably less
danger ous and Iess tOXIC aﬁn th nlq sol v 20 3Ieaners

Fur t her nor e, ?qulreﬁﬁpgﬁyHESEﬁFP§Vn or the
non- hydr ocar b@le&@ie\tem:‘o&lpa:fsitlon,plt(hbl mammemanu;exmctmdand gwohi bit poor

22?3[ 2 hou ﬁ%ﬁ%@%ggtélh%'é{gﬂt%ey %%' by, h%t@%&% bRk

ent dx renovin properties.
Addltlonally,hnmwmama9symﬁme§§rld@ﬂhéﬂ@mmabléthblﬂOWomDBheshYpendts and

are poor in e@lh x remRAMYS Prepeltgies . Ni #haki 2ki kit ¥al0 dgkeriorate in
9

service, thou hey are exceIIent i.n flux renoving propertles
Further, they n@gﬁb&mmﬁ;yqagg19@%3r1nated solvents or flon-type

solvents are significantly problematic in safety,

15 toxicity, environmental pollution and so on. Further,
the aqueous cleaners cause rusting and lowering in the
dryability and are problematic in the disposal of
waste water and so on, though they are desirably less
dangerous and less toxic than the organic solvent-type

20 cleaners. Furthermore, the solvent-type cleaners
mainly comprising ndn-hydrocarbon solvents are
problematic in toxicity and exhibit poor endurance
because of their high liability to deteriorate in
service, though they are excellent in flux removing

25 properties. Additionally, terpenes such as limonene
exhibit low flash points and are poor in endurance
because of their high liability to deteriorate in
service, though they are excellent in flux removing
properties. Further, they are compounds resulting

30 from natural substances, so that the acquisition of
them with constant quality is difficult and that they
are expensive and limited in supply.

The use of a hydrocarbon cleaning agent alone is
problematic in flux removing properties, though it
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30, fromnatural substances, so that the acquisition of - themw th

constant quality is difficult and that they are expensive and limted
in supply. . The use of a hydrocarbon cl eaning agent alone is
problematic in flux renoving properties, though it

- 3- little causes environnental pollution. Therefore,

hydr ocar bon-base sol vents inproved insflux renoving properties and

cl eani ng properties for the conponents or parts by the addition of
pol ar conpounds such as 5 al cohol s, ethers or ketones have been proposed

ot SR o B Bor L5507 0o 2P
Lai d- Open No. h&db&ﬂifbdﬂ%hhse sol&&ﬁ@éd&@&o&hﬂt1heﬁ1@krm&m@hen@ay be added
to such 10 . SOUNGHSS Und NE PUIAOSE b BRALECLN0 Rl A R aCe

fromcorrosio ntToned Cl eaners, a general
practice in tler @artso hsdhenaddiddesr §fr gpdaregoyppounds 1S|tw0é)ugls

reclamatjon bxal icHd1d atét‘?{éxfé)rort I&%uwe@oﬁ%v@f béén prdpose@siing the cost of

t he cl eanhers t he "i’'nfl uence her eof on envi ronnent. However,
the above poléﬁpanese‘éﬁﬁbo@M@ téﬁlée@@ﬁﬁo§93 éuﬂﬁﬁégﬂhénélstlllatlon for
recl amati on apd/gandsie n‘dteampmrpf TOR@-GQBPINEORS3QN. FurthRatS to cause

the deterioratjon of t e cI t he er S ornmati on of an
expl osi ve per JARFREse PRI %ﬁéP‘ORSB ar &(aéééﬁ ﬁés"? 268391

di scl oses diw&wqueihdterbemo&mhlaauléam'as deeafidetthéo adddd to

| nhi bi t é‘he d%%ﬂ%?fést 'f%q_‘ cl'.fhe %%r%%l r o%oggglﬁggtlng metal shr@%%enow been

f ound t% when "a ¢l eaner 2 escCri ove co i'sing a mxture of
a hydrocarbonfrom CQﬁﬂQﬁyﬂﬁ .and a polar conpound is used repeatedly

through reclamati oy Hl HHdveledticnad tBkahesd!f3¢eis a gedbrhie

conponent or part cleaned with a recover%
practice in the art to use e cleaners repeatedly

through reclamation by distillation for the purpose of

15 decreasing the cost of the cleaners and the influence
thereof on the environment. However, the above polar
compound often decomposes during the distillation for
reclamation and/or the cleaning of the components or
parts to cause the deterioration of the cleaners

20 themselves or the formation of an explosive peroxide.
Japanese Pat. Appln. Laid-Open No. 7-268391 discloses
examples wherein antioxidants are further added to
inhibit the decomposition of the polar compound.

It has now been found that when a cleaner as

25 described above comprising a mixture of a hydrocarbon
solvent and a polar compound is used repeatedly
through reclamation by distillation, the metal surface
of the component or part cleaned with a recovered
fluid undergoing the repetition of the reclamation is

30 liable to corrode even in the case wherein
benzotrizole is added to the cleaner as a rust
preventive. The reason for this corrosion is thought
to be that alicyclic carboxylic acids contained in a
flux, carboxylic acids formed by thermal decomposition



fluid undergoing the repetition of the reclamation is 30 liable to

corrode even in the case wherein benzotrizole is added to the cleaner
as a rust preventive. The reason for this corrosion.is thought

to be that alicyclic carboxylic acids contained in a flux, carboxylic
acids formed by thermal deconposition

-4- of the oxygen-containi ng gf.gani c conpounds contai ned in a
flux or the polar conpounds contained in the cl eaner, and the

i norgani ¢ halides or hydrogen halides contained in a flux accunul ate

in the recovered fluid, 5 I ch makes it inpossible for benzotriazole

al one to of TR X HIRP TSRS M 104 QRS G SRR Tt

probl ens have ifheen filagde dyy tldipullar enppiuvndP@Bhtained ciapgind, which has

been known to r.eact mnth r ust tive [Kinhzokuhyonen, Kogyo

Zensho 13 "Ki n‘:z]t)<?<3t11 iﬁhol&f%&%u%ﬁ] fﬁ]efu hyé% )S?ggl t| on

(1981)] or wi tdorbedmegkenirhal ifileyx tawwhgl@mpméslmg'ecover&meﬂam@nul ation

of acids,. Mor | ; Wi s added
Qi zi&Iéb}féaA ) Jgnﬁgyl%e for rﬁee)%otg_Al un d a,f’:]hg}fé

in an an%unt of wever, 1t mas en thus

obt ai ned 15 pnﬂwferthmwséﬂéaedlﬁkwws thee Qvaxamme mk aﬁhesﬁﬂ face

undervent cor rasiiiend Haddddapaiddd By fdding a rcfé?ﬂt%ﬂi&{l s referred
to the aforesaid cle HE | NVENTI ON
The present i riASHRY 'al“aﬁ;"cJ} R RESH MR tfbreacgb Viitages of

the prior art greverhdvee [a<1nzokurqdmmr£<ocgyrmasmsm mml’m:nzmlaxcel lent in
C oA 00y o RS ARSI GS AY] SRR s ddt
g pomer &ri’o

pr event on e
(1981)] or w1th hydrogen halide, thereby suppressing

the accumulation of acids. More specifically, 2-ethyl
hexyl glycidyl ether was added in an amount of 0.1% by
mass. However, it was found that when thus obtained
15 cleaner was repeatedly used, the cleaned metal surface
underwent corrosion with the repetition of
reclamation, as referred to the aforesaid cleaners.

SUMMARY OF THE INVENTION

The present invention aims at overcoming the
20 above disadvantages of the prior art to provide a
cleaner composition which is excellent in cleaning
properties against fluxés and can keep its rust-
preventing power for a prolonged period.
The inventors of the present invention have
25 intensively studied for the purpose of solving the
above problems to find that when an epoxy compound and
a nitrogen-containing organic rust preventive such as
benzotriazole are both added to an organic solvent-
type cleaning agent, the resultant cleaner is little
30 lowered in rust-preventing effect even after the
repetition of reclamation by distillation. The
present invention has been accomplished on the basis



The inventors of the present invention have 25 I ntensively studied for

t he purpose of solving the above problens to find that when an epoxy
conmpound and a nitrogen-containing organic rust preventive such as
benzotriazol e are both added to an organic sol vent - type cl eaning
agent, the resultant cleaner is little 30 | owered in rust-preventing
effect even after the repetit+®n of reclamation by distillation. The
present invention has been acconplished on the basis of
this finding. Nanely, the present invention relates to a lowy
corrosive clgang( (¥gﬁg§ #on characterized by at | east conprising an
organi c solvent type eaning 5 agent, a nitrogen-containi ng organic

rust preventive, Namely grkthePegssit cnsiiiomsakrtias o a lowly The

cl eaner CcoNRQsiAdSivOfcidind¥ Q&@tﬁoslm&eem iHhracter®dd bs satf enar kabl'y
| oner ed corr05|veness even after recl natlo distillation and

i s excel | ent-§as Y (FOMPERFANY e?Fb\R]?%a’b’r% VELEBYWRE (G ’blfngt he above
speci f isc addigdntes,a hei thipgen-tadnta fmine |le@ayamis rust Eteaodntainies, and

el ectrical campanent.s ' r ‘s and so on. DETAI LED
DESCRI PTI ON T %&E&%@% tivgs Al t hough t he

mechani sm how t héefhiditeanenfcempositiormkchmrrarnt ninwgndiion ion with a

Nitrogen-  expiQd a&é?ﬁaﬂﬂca%ﬂya“.t&wéf@é ﬂ%&é&f‘e@w& Ned the
present inventlon %tves t he above effects has not been el uci dat ed as

yet, it is tHsugrckagation psdstiglatiohmithd s@xceoientasim fixati ve
for hydrogerrinal ifl8%oving properties by virtue of the above

specific additives, being suitable for cleaning
electronic and electrical components, mechanical parts

and so on.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

15 Although the mechanism how the addition of an
epoxy compound in combination with a nitrogen-
containing organic rust preventive according to the
present invention gives the above effects has not been
elucidated as yet, it is thought that the epoxy

20 compound acts both as a fixative for hydrogen halides
and so on and as a protective agent for the metal
surface and the nitrogen-containing organic rust
preventive serves to protect the metal surface from
the corrosion caused by carboxylic acids. At any

25 rate, the cleaner composition of the present invention
exhibits remarkably enhanced rust preventing effect by
virtue of the presence of these compounds and the rust
preventing effect is little lowered even after the
repetition of the recovery by distillation.

30 - The organic solvent-type cleaning agent to be
used in the present invention is preferably one little
causative of environmental pollution, though the

-



and so'on and as a protective agent for the netal surface and the

ni trogen-contai ni ng organi c rust preventive serves to protect the
netal surface from t he corrosion caused by carboxylic acids. At any
25 rate, the cleaner conposition of the present invention exhibits
remar kabl y enhanced rust preventing effect by virtue of the presence
of these conpounds and the rust -gueventing effect is little | owered
even after the repetition of the recovery by distillation. 30

The organi c sol vent-type cl eaning agent to be used in the present
invention is preferably one |jttl usative of enyironnenta

pol [ uti on, thﬁkﬁPQ*ﬂQ agent 1is né% partiéﬁiarly limited but may be

cl eani ng agentcdrimeedi gy izt idlldbld idtid.ed suth myleaning agerercial ly
avai | abl e one., Such. a qhganin agent . .inc%yg§§ thggf ng{nly cggprising
hydr ocar bons h’éfﬁpﬁbd%s 0Se ¢ Yo SPGB 0% PSS AIR® a9 Tar bon
atoms, 5 sto 120 praafiesraldtonts t Eref exatign 7attans.6 ocadbadr edtaombxgn

havi ng | ess thﬂg. ggg: 1S 1 dangels of ' fire or
expl osi oﬁssi n the % g%ﬁu ng %%o r at i%bn.1rB g{aexq:&:‘flr1e_re _osr'e, At #grderc%%p%}og’gl ematic
in respect of haiing less tham § madarertensd is, ify greedr semaeaviafy nore

than 20 10  GArdoMy &S dote:llas @ikl tthepRQleaivg IPERHIGN . ,
properties but al so bl emati c owi.ng tq the higher boi |l i ng poi nt

s pr
of the hydr ocmﬁ‘ﬁ’q'haﬁ%el% 18 pro abist it T6PRaGE ks fatety ol eaner
conposition byon the ahlsir IHaaid,oma taldroqgiréare hagriegmoried haad 20 | arge 15

anmount of a fl ux.,conpgne i I recavered | reclai.mng the
cl eaner ](ponposcﬁﬁ%onn baﬁl i strfcfsﬁ gqnlslg'n et%%u\fﬁt% p&%\}"e faluﬁe(ﬁeénlorsr’elc’l‘gcl eaner
conposi tion difgfapesritids dmt also tise podbjiemalt ienevwimgprtopdihe dsigher

Wien a flux capnof &P i%[@'d@ he o SPRMRL B8 2 AhatUssOf @ hydrocarbon
sol vent al one, a é[er - err] organic conpound havi ng one or nore
pol ar groups dtafkamaigipn of the resulting cleaner composition by

distillation takes greater energy and that a large

15 amount of a flux component is also recovered in
reclaiming the cleaner composition by distillation to
give a reclaimed cleaner composition different from
the original one in properties.

Wwhen a flux cannot completely be removed by the

20 use of a hydrocarbon solvent alone, a Cg-Cyj organic
compound having one or more polar groups cother than
epoxy compounds is added to the hydrocarbon solvent.
Examples of such an organic compound having polar
group(s) include alcohols, ketones, ethers, esters and

25 so on. The organic compound should be one having 5 to
20 carbon atoms. When the organic compound has less
than five carbon atoms, there is a great danger of
causing fire or explosion in the operation, thus being
problematic in safety. On the other hand, such an

30 organic compound having more than 20 carbon atoms is
poor in flux removing properties and is problematic
owing to the higher boiling point of the compound in
that the reclamation of the resulting cleaner
composition by distillation takes greater energy and

-



epoxy conpounds is added to the hydrocarbon sol vent. Exanpl es of such
an organi ¢ conpound havi ng pol ar group(s) include al cohols, ketones,
ethers, esters and 25 so on. The organic conmpound shoul d be one havi ng
5to 20 carbon atonms. Wen the organic conpound has | ess t han
five carbon atons, there is a great danger of causing fire or
explosion in the operation, thus being _ probl ematic in safety. On the
ot her -hand, such an 30 or gani ¢ conpound havi ng nore than 20 carbon at ons
S poor in flux renoving properties and is problematic owng to

t he hi gher b0|I|ngﬁ£0|nt of the co ound in t hat, the recl amati on of
the resul ting & large amopo Q% B F i FEMRINERY 6 13U&R great er

Fnergy and recovered 1n recla1m1ng the cleaner codbos%flon byfhat a )
arge anount rmonent_is a recovered in reclaimng the
cl eaner corrpos% a%#g%(/t L Hi'stid 1% éeﬁqiﬂ‘?‘“{eél SAARRET SR aner
conposition diffexkrtf eﬂmm HhemtipEmal ginelimmedpepriopertilxs. I n 5
particular, it f & to 17
P oo L3 S%éﬁ’éﬁ 2l $§5ré&%?%1%a@h%§%@0la}gqanlc colpBifnd

Wien an al cohdtave %s‘@d Bk qalf@%@\)«‘é)ff@r:geﬁﬁlcll preferaiipouihdchahd ng pol ar

group(s), the sHadwlatrds be 10 sel ected fromthose each having one or
hyd I : f | cQhol _h t h

nyaroxyl or oups i s TG HGEh Ao RS54t e S (HRY® OFSaRid caner

conposi tion i scqm@urid) Hdwihg Qﬁl\amg;roup(s) PreRedlicthanGss1 e an al cohol

I's poor,in solubilit I n,. hydrocarbans. Specific exa Ies of t he

al cohol d bin%cfthéd/ie]%é%“hrgo ascgln YRS % ep}%. R IR

2-et hyl - 1- hexegnﬂqpﬁexyﬂrhealumcdﬁ ah dtcahgll, having threm:taimmiqré auryl

al cohol , ol eyl ﬁi (g% %r oct a 1rabl al (B%Q:%lusez %Clr%s%lmlq%anm

1, 2- dodecanedlol ecane
cleaner comp051t10n is poor 1n flux removing

properties and such an alcohol is poor in solubility
15 in hydrocarbons. Specific examples of the alcohol
include natural and synthetic alcohols such as
2—ethyl—1-hexanol, hexyl alcochol, 1-octanol, 2-
octanol, lauryl alcohol, oleyl alcohol, Cyq Guerbet
alcohol, 2-cyclo-2-propanol, 1,2-dodecanediol and
20 1,2-octadecanediol.

The above ether may be one having § to 20 carbon
atoms in the molecules and corresponding to an alcohol
as described above wherein the hydrogen atom of the
hydroxyl group is replaced by a C4-C4 hydrocarbon

25 group such as methyl, ethyl, n-propyl, i-propyl, n-
butyl, i-butyl or tert-butyl. Such an ether can be
prepared by reacting the above alcochol with a
corresponding halogenated hydrocarbon. Alternatively,
the ether may be a cyclic ether of five-membered or

30 more-membered ring. When the ether has hydroxyl group
or groups, it is preferably selected from among ethers
having two or less hydroxyl groups. These ethers
exhibit excellent flux removing properties. Among
such ethers, an ether having a methyl or ethyl group



The above ether may be one having 5 to 20 carbon atons in the

nol ecul es_and correspondi ng to an al cohol as descri bed above wherein
t he hydrogen at om of the hydroxyl group is replaced by a
Cerr]-Cerr] hydrocarbon 25 group such as nethyl, ethyl, n-propyl,

I -propyl, n- butyl, i-butyl or tert-butyl. Such an ether can be
prepared by reacting the above al cohalgwith a correspondi ng

hal ogenat ed hydrocarbon. Alternatively, the ether may be a cyclic

et her of five-nenbered or 30 npre menbered ring. Wen the ether has

Q%Iﬂ(rap;(yl group % []%r g ‘ § |s>§ﬁreferabl o %l ect gdé{%oE a}t{rmng

exhi bit excel lremovindgx prmwtngaqo.roper tepesi fAD ekamples cfuddhest hers, an

et her havi ng hyl ro t one end is
2Rl tHert (fpor naty HLWntioned dibutyl etherd

preferable fr € 'stan ng properties. As
speci fi ¢ exanmpmepydfenehglycol momcrtyl tertérec;,rrdy %ehmé:rlrtqmmed:mnmtyl

et her, éﬂ%? nggg Qgﬁ*p I gﬂéﬂer, [ &hane,
7 d&ol .13?‘% IQJ et her, b = d:Ljet%yqE&\ltehgﬁx'ut y

drethylene gl yc drethylene gl.ycol ether
di propyl ene gididotyde@iieTyt KEpropylene, glyaod methedyetdefer and so on.

The above ket g sse b@mma&yMﬂeﬂhe&a%nmp@b @nC[err] 4 hydrocarbon
group (such as net op r tyl, i-butyl or
tert-butyl) and a %rﬁ%ﬁ/ rkrﬁq;‘jﬁg1 “}/ayh & SC B’éﬁ 3%?5 é’r?gzlﬁ \ﬁ‘lr Th the
nunber of car lpl;;nhydrocaa:tbmms gxrmuphe(snxdheasi aethyd t etHFl, Smx:—lpz@plyel one can
be prep ed by t al.yl QQ{N:

corresp dlng sgépg%f' alcgﬁal 1ﬂu tonetES 1§H€9&®eﬁn as fﬁeCE§her
exhibits excerhryémocrarr@pw mm@nd ln Wirighe thice sumlesn @ fs geirbost ones, one

having a methyltoms in @hefiddile HIQUA LAl QL 2900 isuidhy %f %re%@n% fa@m t he

st andpoi nt of fl ux reanrn%, propert. es % larly, the ester may
be one which BSsPrsPRred oxidation or catalytic dehydrogenation

of a corresponding secondary alcohol. The ketone as

15 well as the ether exhibits excellent flux removing
properties. Among such ketones, one having a methyl
or ethyl group at one end is preferable from the
Standpoint of flux removing properties.

Similarly, the ester may be one which has both a

20 hydrocarbon group having 1 to 4 carbon atoms {such as
methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl or
tert-butyl) and a hydrocarbon group having 1 to 15
carbon atoms and in which the number of carbon atoms
in the molecule is 5 to 20. Such an ester can be

25 prepared by reacting an acid directly with an alcohol.
The ester as well as the above ether or ketone
exhibits excellent flux removing properties. Among
such esters, one having a methyl or ethyl group at one
end is preferable from the standpoint of flux removing

30 properties. Specific examples of the esters include
butyl acetate, isopentyl acetate, 3-methoxybutyl
acetate, butyl propionate, butyl butyrate, isopentyl
isovaleriate, methyl benzoate, diethyl malonate,
ethylene glycol monoacetate and so on.



20, hydr ocar bon group having 1 to 4 carbon atons (such as met hyl ,

ethyl, n-propyl, i-propyl, n-butyl, i-butyl or tert-butyl) and a

hydr ocarbon group having 1:to 15 carbon atons and in which the nunber
of carbon atons in the nolecule is 5 to 20. Such. an ester can be 25
prepared by reacting an acid directly with an al cohol . The ester as
wel | as the above ether or ketone —g-exhibits excellent flux renoving
properties. Among such esters, one having a nmethyl or ethyl group at
one .end is preferable fromthe standpoint of flux renoving 30
properties. Specifjc exanples. of the esters include butyl_ acetate,

i sopentyl acetate, 'gl_x%?h%g%t&cg”compoun AR RS IOH K DRAXET but yl

butyrate, isopprdyps may beé saidédredtieer neldyd denzoad anishhatdds nal onat e,
et hyl ene gl ycal. o ef at d so . .

-9- %wd 1:2123%0%?9%% ?%rh%“g’rrpglf}}\ed SIIRNH SRS IHPhol ar

groups nmay be kiddieted®ishefan| ahesakisfactonwtfilux ofemoving two or nore of

them The anoyftodher 608 dSe curea. 8 tAhER: fA fe}r%?ialhi{/a%og{my flux 5

removing 5 roperties are secured._  The anpunt 1s 7@
to 50% by vol utreE® pt &% RBbTYLyteomBrafezivbb\Exen theto 30% byivalume,

preferably frofe#loyrdfetdnBb% 00 \WHAU® 10 to 25% by Wflume.

ni t rogen-cont ai ni n orgna,r%g rust c§_£ev,en,t i ve ., to be used in the present
i nventi on incl udes LRSI AN ARG JTUSt RESST R e _
derivatives hao rigp audgerin -t eerpdedendr doardidti aar dinsludes benzi m dazol e,

i m dazolygy im [vati | ' -.C20 dr ocar bon group,

t hi azol el, t hi azol e &ﬁ&rdld%r i%ogi%?l\t}’gr\s/l avllerfg bae%ogﬂ’r?rrl]%-zzﬁlgr] hydr ocar bon

group and so Ferivafivesikaving & seg divdracagihome gouwrs a m xture of
two or more ofpdd¥aifiddbdd ! i Gl dHz0IRENAH I BEAL derivat vy 'Harx)i?@o' e and
I m dazol e derivatives having a (err]- C err] hydrocarbon group are
pref erabl y uséﬂ(%ﬁfpzaugﬁgrocarbon group, thiazole, thiazole
derivatives having a C,-Cyg hydrocarbon group and so
15 on, which may be used either alone or as a mixture of
two or more of them. 1In particular, benzotriazole,
tolyltriazole and imidazole derivatives having a Co-
Cpg hydrocarbon group are preferably used and these
are widely used and exhibit excellent rust preventing
20 effect on copper used as wiring material. The
concentration of the nitrogen-containing organic rust
preventive is preferably in the range of 0.01 to 2% by
mass, more preferably in the range of 0.03 to 1% by
mass. When the concentration is less than 0.01% by
25 mass, the desired effect will not be obtained.
Whereas a concentration exceeding 2% by mass may
deteriorate the properties (e.g., insulating property)
of the components to be cleaned.
The hydrocarbon groups of the imidazole
30 derivative and thiazole derivative serve to enhance
-the solubility of these derivatives in the organic
solvent-type cleaning agent, and therefore may
suitably be selected depending upon the cleaning agent
used. The number of carbon atoms of the hydrocarbon



are wi dely used and exhi bit excellent rust preventing 20 effect on
copper used as wiring nmaterial. The concentration of the

ni t rogen-contai ni ng organi c rust preventive is preferably in the
range of 0.01 to 2% by mass, nore preferably in the range of 0.03 to
1% by mass. Wien the concentration is |less than 0.01% by 25 mass,
the desired effect will not be obtained,_ Whereas a concentration
exceedi ng 2% by nass nmay deteriorate the properties (e.g., insulating
property) of the conmponents to be cl eaned. The hydrocar bon
groups of the im dazo|le 30 derivative and thiazole derivative serve to
enhance tFEOWRSF LT | gene TRl b hebeoni et itmtd Qe Prafarably ofwom 5 to

sol vent-type cfgand#ol PGS ferdsh ¢ herSf OF e v 7. suitably be sel ected
dependi ng upon the %Le nu£9 %gggt used. Thﬁ)ﬂunber_of carbon atons of
the hydrocar bon The hydroc on group of the enzotzngple gr oups

i s generally fdamPativeaprairtatlly be eledted fron&mdid [dhguef erably
from10 to 17. . T, Qcarbon. gr.ou f .t benzotri azol e
derivativ nayha}s‘ﬁ]i’%%b% yt%e@e%%%rﬂ%’t%(ﬁn g‘r%ﬁ’r?%fef?otsagﬁé" %havi ng 2 to 10
carbon atonms (bemdcleniaddle derivatipnevirar @ € ddvidridanbdragrmpm C err]
hydr ocar bon gr%esponé'é)rﬁc?sm%%fi%ztﬂé')l.tr'Iaczcilse?giréfefa%]ng ggravle to

use a benzotriazole derivative Having a Cerr]-Cer ydrocar bon

group, parti cUiSg |13 ReReHRAarPLe Gearvpatdver Mavimg ahWpstsr bon group.

The epoxy compaxbdaxbh Upashg N gttt i8S lly one HaWMeR} iaortlﬁa%éan additive

I ncl udes_ prop '%ﬂ? o&gde, epoxycycl ooct ane, 1, 2-epoxybut ane,

1,2-epox§ﬁexa drocarbon, greuRhept ane, 1, 2- epoxyoct ane, 1, 2- epoxynonane,

15 allyl glycidylThet hegoxyprambouwld dicdle eised inbwhd preserdd yci dyl

e Pt Y ol Aol il A MelcBWses proByiEhe TEdY) !
epoxycyclooctane, 1,2-epoxybutane, 1,2-epoxyhexane,
1,2-epoxyheptane, 1,2-epoxyoctane, 1,2-epoxynonane,

15 allyl glycidyl ether, propyl glycidyl ether, butyl
glycidyl ether, pentyl glycidyl ether, hexyl glycidyl
ether, 2-ethylhexyl glycidyl ether, 1,6-hexanediol
diglycidyl ether, phenyl glycidyl ether, neopentyl
glycol diglycidyl ether, ethylene glycol diglycidyl

20 ether, and glycidyl ethers having 9-15 carbon atoms,
cyclohexene oxide, 1-methylcyclohexene oxide, 4-
methylcyclohexene oxide, 1,2-dimethylhexene oxide, 1-
ethylcyclohexene oxide, styrene oxide, methylstyrene
oxide and so on. These epoxy compounds may be used

25 either alone or as a mixture of two or more of them.

The number of carbon -atoms of the glycidyl ethers may
lie within such a range that the resulting glycidyl
ethers can be dissolved in the cleaning agent. The
number is generally from 3 to 20, preferably from 5 to

30 15, particularly preferably from 7 to 11. The
concentration of the epoxy compound may be in the
range of 0.01 to 5% by mass, preferably 0.02 to 2% by
mass, more preferably 0.03 to 1% by mass. A
concentration less than 0.01% by mass will not provide



di gl yci dyl ether, phenyl glycidyl ether, neopentyl gl ycol diglyci dyl
ether, ethylene egcoI di gl ycidyl 20 et her, and glycidyl ethers having

9-15 car bon at ons, cycl ohexene oxi de, 1-nethylcycl ohexene oxj de, 4-
met hyl cycl ohexene oxi de, 1, 2-di net hyl hexene oxi de, 1- et hyl cycl ohexene
oxi de, styrene oxide, nethylstyrene oxi de and so on. These epoxy
conpounds nmay be used 25 either alone or as a mxture of two or nore of

t hem . The nunber of carbon at ons'0f the gl ycidyl ethers may lie
wi thin such a range that the resulting glycidyl et hers can be

di ssolved in the cleaning agent. The nunber is generally from3 to 20,

preferably frdheb intedded &Efephrti Cul &hkyophetehahlly &rom 7 to 11. The

f h f 0.01 5%
concent et on ok cit:$R9%%, S9RRIABY B LaskBay rpsldB0TocL 001 Lo o0

mass. A §¢ﬁ@@9tﬁmﬁﬂénOre§§lnhaﬁr0t@$%99y mass Wi |l not provide

the intended effeCWhegnaIQQthQ%ch§5651%10n prepacen! byt hapigyceedi ng 5%
by mass may result 1n a stro skin irritation.

n
whén a cIéanePnédh§§§|PFGﬁ°§P§p§P§gaB91§EdPﬁgaﬁlc 5HEy Preventive

nitrogen-cont @u&hnasowaaber&u&blar Qbelﬂth@rganlcS gehvantbeppetriazole to
t he organi c sol,vent, eani n %Band IS u ed_in % e renoval of

a flux, §&e3@§€?y%§8n§b89g 15 PF%Pd FeFEHOVR nPFhE UXsresul ting
cleaner conposstﬂaschybédshbbhanlanf&aﬂﬁeseao&éredlfrbmetherrosion when

exam ned by t@%s%&%ﬁﬁﬁewzéﬁﬁék 8mpeg1E5§énbghgggﬁliﬁﬁtﬁgﬁiEEQBegf at he rust

preventive i e ‘epoxy conpound
al one aslan addittilee corresépnevhensegguivafchy tbetﬁapper cogroshenabove

case using theeRitt r e8eRyRORKAI AEAGtison o8l 8881 SukdShrBLENERLLYEs
somewhat effective. When adding the epoxy compound
alone as an additive, the effect is equivalent to that
of the above case using the nitrogen-containing
15 organic rust preventive,

On the other hand, the cleaner composition of
the present invention containing both the nitrogen-
6ontaining organic rust preventive and the epoxy
compound is remarkably enhanced in rust preventing

20 effect. As a result of this enhancement, as will be
described in Examples, the cleaner composition does
not cause corrosion when examined by the copper
corrosion test, even after it has been repeatedly
reclaimed by distillation without the removal of

25 distillation residue. As described above, the
simultaneous use of the nitrogen-containing organic
rust preventive and the epoxy compound is much more
effective than the use of either of them alone.

Although the cleaner composition of the present

30 invention, as described above, essentially comprises
the organic solvent-type cleaning agent, the epoxy
compound and the nitrogen-containing organic rust
preventive, it may further contain other additives at
need. Such additives include antioxidant, surfactants



On t he' ot her ‘hand, the cl eaner conposition of t he present invention
cont ai ni ng both the nitrogen- contai ni ng organic rust preventive and

t he epoxy conmpound i s renmarkably enhanced in rust preventing 20
effect. As a result of this enhancenent, as wll be described in
Exanpl es, the cl eaner conposition does not cause corrosi on when

exam ned by the copper corrosion Epst even after it has been

repeat edl y recl ai med by dlstlllatlon wi t hout the renoval of 25
distillation residue. As described above, the si mul t aneous use of the
ni t rogen-contai ni ng organic rust preventive and the epoxy conmpound is
much nore angf fsectonue tAsartheh@nidexgdagit, hdhegle magmbel owationed

Al t hough the %I%a%ﬁrEE@HW$ﬂﬂyﬂﬂﬁé%Blth%u&&@S%QBf@%ganﬂ%%ﬂ%‘On as descri bed

above, essentlally conpri ses Qrgani c “sol vent type ‘cl eani ng agent,
t he epoxy @Uﬁﬁdﬁ#ﬁtaﬁﬁqﬂ%gHﬂQﬁQ§@én 2o R &itmited tobydilc 4rust

|0(r]I gvt?ntlve Ilbtgmpmhbller zqqum'ertfrgtlh%r tegdi-butei plenocl, 20@edi-Such
addi tives inclu nt.i gx sur

-12- E % g Eﬁa” S ﬂg'5??5%%ngﬁﬁnogheﬁépﬁﬁﬁoﬁePhent|oned
2,6-di-tert- b@myhgﬂen@ﬁ;dmunﬂ, Hy-dmdxpap-gdpbenylamine, p,p'-
2,6-di-tert-b I |-t - l;-.4- th pheno

et bl e e leny il ! Bbndlsduccy1 pROIEHREE!
tert-butyl - 4- ﬁ}@h@i@yﬁcétlwpméiﬂél phdaspheﬁ@b-§lphenylplheﬁyokiengdu am ne,

4- ami no- p- di pbﬁ&%bﬁ&‘t@e tRiPhenyl ph@'s%ﬁtﬂ% dltsekﬂ@msh@&gﬂ%ny@heny' di i sodecyl
phosphi te, 1.1 sQoctyl, hos hite I 1 sodec

phosphi &, trPBﬁéﬁgFiﬁﬁggﬁﬁﬁ?e 4 ﬁﬁﬁypﬁﬁgﬁypeﬁﬁl)Pﬁﬁ§§ﬁﬁﬁﬁérlt01

bi s(2, 4- d|-tephobphﬁtabeﬂyuhpe@uaerBﬂhthhealproplbha&éblte _

i stoaryl -3, oAumy2LSRyTTACRY. ns ot oropRtna T el | TR PRI ¥ Re-aurf act ant
thlodlproplonate and so on. Although the surfactant
to be used at need may be selected from among anionic

15 surfactants, cationic surfactants, amphoteric
surfactants and so on, the use of a nonionic
surfactant is the best, because this surfactant has
little influence on the surface to be cleaned.
Preferable examples of the nonionic surfactant include

20 polyoxyalkylene alkyl ethers, polyoxyalkylene
alkylphenol ethers, polyoxyalkylene alkylfatty acid
esters, polyoxyalkylene allylphenyl ethers,
polyoxyalkylene-sorbitan fatty acid esters,
polyoxyalkylenealkylamines, sorbitan fatty acid

25 esters, polyoxyalkylenes and so on.

The cleaner composition of the present invention
can be applied by various methods such as immersion
method, ultrasonic cleaning method, oscillation
method, spraying method or the like to give desirable

30 results.

The cleaning of a printed board with a flux by
the use of the cleaner composition of the present
invention can be conducted effectively by, e.g.,
continuously conducting ultrasonic cleaning of the

°



to be used at need nmay be sel ected from anong anionic 15 surfactants,

cationic surfactants, anphoteric surfactants and so on, the use of a
noni oni ¢ surfactant is the best, because this surfactant has

little influence on the surface to be cl eaned. Pref erabl e exanpl es of
t he noni onic surfactant include 20 pol yoxyal kyl ene al kyl ethers,

pol yoxyal kyl ene al kyl phenol ethqﬁ§ pol yoxyal kyl ene alkylfatty acid
esters, pol yoxyal kyl ene al | yl phenyl ers, pol yoxyal kyl ene-sor bi t an
fatty acid esters, polyoxyalkylenealkylanines sorbitan fatty acid 25
esters, polyoxyalkylenes and so on. The cl eaner conposition of

the present i mrimtiesh board imm e tygasande i9leppdinsudatdt Hodsd.esuch as -

imrersion i dpetded, cl@éﬁ@%@&dlﬁwrp%mﬂwcﬁré&% | 3Jeit ion
net hod, sprayin nethod or i Ke t ive |ra l e 30 results.

The cl eani ng &% e ‘-’tJ)Prl'H‘ ed boands widd dhe he cl eaner
conposi tion Ofcltdlﬁxeﬁ:" eﬁ:mios,ltlon Tosalfesl, &= mmwawﬁi@rﬂd effectively by,

. g., ti t | t I t

55 5 printedHodRE A AN AR S A S AR 10 i ¢
the cl eaner cowpssidetailofby h:ezﬁﬁzasem Honvtdwet ifanl lowingamkanmiplsis)g of the
resul ting pri Riedeaid WALl s v entHRANGY GOSN 18] (bl P esent

i nventi on. esent invention wll now
nore detail by referring to the foll ow ng Exanpl es, t hough the present
I nvention i s mxaMprig ed by them EXAMPLES

(Test method) 1% by mass of activated turpentine

10 was added to a cleaning agent to prepare a pseudo used
cleaning a§ent which had been used repeatedly for the
removal of a flux. A predetermined amount of the
pseudo used cleaning agent was put in a distilling
reclaimer, followed by the addition of a nitrogen-

15 containing organic rust preventive and an epoxy
compound, as described in the respective examples.
The mixture thus prepared was distilled at about 6700
Pa, followed by recovery. The fluid thus recovered
was examined according to the following copper

20 corrosion test. For comparison, the same cleaning
agent as that used above not containing activated
turpentine was subjeéted to the same reclamation
procedure as that employed above, followed by
examination of the resulting recovered fluid according

25 to the copper corrosion test.

As a simulation of the operation of conducting
the distillation and recovery repeatedly, the
reclamation by distillation was repeated, while the
resulting distillation residue in the distilling

30 reclaimer was not removed and a predetermined amount
of the above pseudo used cleaning agent was
additionally added. 1In this case, a nitrogen-



(Test nmethod) 1% by nmass of activated turpentine 10 was added to a

cl eani ng agent to prepare a pseudo used cl eani ng agent whi ch had been
used repeatedly for the renmoval of a flux. A predeterm ned amount of

t he pseudo used cl eaning agent was put in a distilling recl ai mer,
foll owed by the addition of a nitrogen- 15 cont ai ni ng organic rust
preventive and an epoxy conpound,‘ﬁ§ described in the respective
exanpl es. The mixture thus prepared was distilled at about 6700

Pa, followed by recovery. The fluid thus recovered was exam ned
according to the foll ow ng copper 20 corrosion test. For conparison, the
sanme cl eani ng contaimery eEgake WsHd pusientiote cord @mierpxct i vat ed
turpentine wassdded %%@ ddfeS VIR Y oG A Bt redHERAUE A, I hat

enpl oyed above, followed exari nation o e resulting recovered
fluid according 25 Int%he RORRFHFOTRTIEN FeStost20 ml of the mpaye

“sinmul ation of %l"éhlrﬁler@ﬂﬂﬁbmim{ﬁii&? rgg;rbfacf_t%@ﬁilcg}féd ldsdean andt 4
recovery repeat.e : e amation by disti iOn was, repeate

while thed Pjra&%ﬂtﬂd‘mai’%tﬁ%t“t"bﬁ‘ oy Pa e aridh 193D

recl ai mer was qextbirdenoipet ol ea spirzescte tNey M5l Jametd put imfa t8e-m@bove
pseudo used cl i qent S adei L . d._.n this case, a

ni t r ogen- SHPIYE AP a8 10sed. ck‘he %@dl){'__l%%fj%lal was, zttaacieﬁfng
organi c rust preverthemmegttamtegd/’C for edmpowns weare Hudmbfidny in the
first recl amaty) dutFace of the ddbgdie ARMERAO Q5 ed %)y 20 M of the

above cl eaner conposjtion and_a surface-polished copper 5 plate (75
mm x 12. 50 nm FOFTRAI Poidthe dhs tirked iegsn carbide (particle size: No.
150)) were put in a 50-m sanple vial and closed. The resulting vial

was pl aced thernostat at 100[err]C for 24 hours and thereafter

in.a
the surface oﬁmﬁﬁgﬂf%&per pl ate was exam ned for
A mixture of 87.5% by volume of n-paraffin

having a boiling point range of 150 to 215°C and 12.5%
by volume of 2-ethylhexanol was used as the organic

15 solvent-type cleaning agent, and 0.1% by mass of
benzotriazole as the nitrogen-containing organic rust
preventive and 0.1% by mass of 2-ethylhexyl glycidyl
ether as the epoxy compound were added to the cleaning
agent. According to the above specified copper

20 corrosion test, the compositions thus obtained were
examined for corrosiveness of fluid recovered by
distillation. The results are given in Table 1. No
difference was observed between the case containing
activated turpentine and that not containing it.

25 Example 2

The above test was conducted in the same manner

as that of Example 1 except that the benzotriazole was
replaced by tolyltriazole. The results are given in
Table 1. No difference was observed between the case

30 containing activated turpentine and that not
containing it.
Examples 3 to 6

The aboye test was conducted in the same manner



100 corrosion with the naked eye. Example 1 A m xture of
87.5% by volunme of n-paraffin havi ng a boiling point range of 150 to
215[err] C and 12.5% by vol une of 2-ethyl hexanol was used as the
organi c 15 sol vent-type cl eaning agent, and 0.1% by mass of

benzotriazol e as the nitrogen-containing organic rust preventive and
0.1% by mass of 2-ethylhexyl glycidyl_45_ ether as the epoxy conpound were
added-to the cl eaning agent. According to the above specified copper
20 corrosion test, the conpositions thus obtai ned were exam ned for
corrosiveness of fluid recovered by distillation. The results are

given in Tabl @81t of Expmpls dn&xGprt s ¢ restdertheiw lcase
cont ai ni ng glyasitd Matefthdti v thei aiedl iatbutall eAtdidyIn@tiHer,25

Exanmpl e 2 he ,above tesi .was,conduyct int ane _nmanner as

that of Exanpl& ™ t%qhﬁa%@yﬁer%&%'aﬁdlsgq\ﬁé?nerﬁoi g‘lyﬁ%ﬁby

tol yltriazol e.etHexr reesul i&5-eposcygpoteamea.n The rEshild sl ardo glivdrerience was

observed bet t ca | nJ ctiVv rpentine and that not
d bet wﬁ%fméﬂe]Exa% 1, SOUA Y ACHY LAY

containi'ng it. ove test was conducted
in the sane n@hfarved. as that of Exanple 1 except that the
2-ethyl hexyl gxampl@ ycidyl ether was replaced by butyl glycidyl ether,
2-met hyl octyl gl yci

| ether, 1,6- hexanen%' ol QH y.Ci %)I et her or
1, 2- epoxyoct ane. The*§ ¥&s tast glaerandusted gy, they same, manneg ( he
cases, no corraasSithatvaf Examplebseres@pt that Ehapehzbtriazole was
10 replaced by undecylimidazole. The results are given
in Table 1. No difference was observed between the
case containing activated turpentine and that not
containing it.
Comparative Examples 1 and 2
15 A composition prepared by adding only
benzotriazole to the same cleaning égent as that used
in Example 1 and one prepared by adding no additive
thereto were examined for corrosiveness of £fluid
recovered by distillation in the same manner as that
20 of Example 1. The results are given in Table 1. 1In
the test wherein turpentine was added, a recovered
fluid from the former caused a little rusting, while
one from the latter caused rusting over the whole
surface.
25 Comparative Example 3
The above test was conducted in the same manner
as that of Example 1 except that only 2-ethylhexyl
glycidyl ether was added to the organic solvent-type
cleaning agent. The results are given in Table 1.
30 The results were equivalent to those attained in the
case (Comparative Example 1) wherein benzotriazole was
added alone.



The above test was conducted in the sane manner as that of Example 1

except that the benzotriazole was 10 repl aced by undecylim dazole. The
results are gi-ven in Table 1. No difference was observed between the
case containing activated turpentine and that not containing it.
Conpar ative Exanples 1 and 2 15 A conposition prepared by adding
only benzotriazole to the sanme _glggani ng agent as that used in
Exanpl e 1 and one prepared by adding no additive thereto were
exam ned for corrosiveness of fluid recovered by distillation in the
same manner as that 20 of Exanple 1. The results are given in Table 1.
I n the test wherein turpentine wg?b&&déd, a recovered fluid
fromthe forner caused a little rusting, while one fromthe latter
caused rusting ovemN-idonhaiol-e Epoxtyr f ace. 25 CorCoriaenldsee ofXaphig 3
The above test was iogndugeed.d n t heos@oandanner recovexed b3t ddfstEraapl e 1
except that only 2-adididitvexyl gl yci dyl eth¢diomasaadeedt icopples
organic solvent-type cleaning agent. The r@asukddiare giaddi tilonTabl e
1. 30 The resull@ddidienequi val ededdatippse att &imodoifn the of case
( Conpar at i .1 in be js turpentingededusipensdine
-16- Ex. 1 enzotriazole 2-ethylhexxd| ¢ 1 o) o)
N- cont ai n- Epoxy Cognigeivdenesshel fluid i ng
or gani.c conpoun .__recovered istill a- addi tive
tionlggaingf’cggp Pﬂyltrlazoﬁe 3-e%%thexy& o Ro addi -
addition 5 (addition glyci@gddethes  tion of of
of 0.1% Ex. 3 %Engb¥%¥azole t”EB%Q&'BEyeEH&Re“t'“% o
ether
Ex. 4 Dbenzotriazole 2-methyloctyl o) o]
15 glycidyl ether
Ex. 5 benzotriazole 1,6-hexanediol o) o
glycidyl ether
Ex. 6 Dbenzotriazole 1, 2-epoxyoctane o o
Ex. 7 undecylimidazole 2-ethylhexyl o o
20 glycidyl ether
Comp .
Ex. 1 benzotriazole - o A
Comp.
Ex. 2 - - o X
25 Comp. - 2-ethylhexyl o A
Ex. 3 glycidyl ether
(Evaluation of corrosiveness)
0: no corrosion A @ a little corrosion
x: significant corrosion
30 Examples 8 to 10

The same test as described in Example 1 was
conducted except that the organic solvent-type
cleaning agent was replaced by (a) 80% by volume of a



Ex. 1 benzotriazole 2- et hyl hexyl o] _ o]

glycidyl ether 10 Ex. 2 tolyltriazole 2- et hyl hexyl o
o] . ' gl yci dyl ether Ex. 3 benzotriazole
butyl gl ycidyl o] o] et her
Ex. 4 benzotriazole 2- met hyl oct yl o] o 15
gl yci dyl et her Ex. 5 benzotriazpje 1, 6- hexanedi ol o]
. gl yci dyl ether Ex. 6 benzotriazole

1, 2- epoxyoct ane o] o] Ex. 7 undecyli m dazol e

- o, 20 | yci dyl
gtﬁ;?ylhexylCﬁﬁymmé%ialk&_aﬁgi%ﬁgﬁﬁnqqgﬁﬁhqpe—type solvent (b0111§5g Y
A Conp. point Fangé: 209-245°C) and 20% by volume of 0

X 25 Comp. 4. 2- et.hyl hexyl 0 A

Ex. 3 aipropylene giycol margRityl Sener, (2LB0% by gplme

corrosiveness)of a commexciaboly avagisialle isopardafifin- typéiﬁdlubﬁﬂm*rﬁ5|on
X: significant B tQ e sane

t est a%] descrlﬁa&gfl n %3 lrféorar\lﬁae Oezsoc%)n ucq1 ao%exbgeﬁf(ﬂt‘h %

organi ¢ sol verfiiefipelene 91y00k|wq@ydg@hhaxapn st ladk® By (e)lwBe9b by

volunme of a of commerc1all available aromatic- type schkient

comercially a aljable n ene- typ oIve (b0| poi nt range:
209- 245[err](3 %ﬂﬂ%ﬁﬁ?ﬁk) 2250%) ‘and 2&£ by volume of

tripropylene glycol. The results were the same as
1¢ those in Example 1 and no difference was observed
between the case containing activated turpentine and
that not containing it.
Example 11
The same test as described in Example 3 was
15 conducted except that the benzotriazole and butyl
glycidyl ether were used in amounts of 2% by mass and
0.04% by mass, respectively. The results were the
same as those in Example 3 and no difference was
observed between the case containing activated
20 turpentine and that not containing it.
Example 12
The same test as described in Example 3 was
conducted except that the turpentine was used in an
amount of 0.2% by mass and 0.05% by mass of
25 benzotriazole and 0.02% by mass of butyl glycidyl
ether were added to the organic solvent-type cleaning
agent. The results were the same as those in Example
3 and no difference was observed between the case
containing activated turpentine and that not
30 containing it.
Example 13-14
0.1% by mass of benzotriazole and 0.1% by mass
of 2-ethylhexyl glycidyl ether were added to the
organic solvent-type cleaning agent of Example 1 and a



di propyl ene gl ycol nonobutyl ether, (b) 80% by vol une of a

comercially avail able isoparaffin-type solvent 5 (boi l'ing point
range: 197-202[err]C) and 20% by vol une of . di et hyl ene gl ycol
nonoet hyl ether or (c) 80% by vol unme of commercially avail able
aromati c-type sol vent (boi l'ing point range: 260-290[err]C) and 20%
by vol une of. tripropylene glygq_. The results were the same as 10
those-in Exanple 1 and no difference was observed bet ween the case
contai ning activated turpentine and that not containing it.

Exampl e 11 The sane test as described in Exanple 3 was 15

conduct ed excéd%“%MIQ%@ﬁaéﬁ%ﬂﬂeé?&@naﬂf wen@ducting they| yci dyl et her
were used in mwlaasﬁm&%abw PRV repeatediﬁ@ééohé@%ﬁa%ﬁﬂ%c“ vely.

The results V\ﬁgér gg i1 M’faﬁgleé:kthqse Ia%"r? agp@ﬁ and no di'f ference

turpentl ne .anexidegtt ridiatc dnt2d biyngpaists. of benzotExi.armil@: h&d 0.04% by The

sane gest as %% é&?%&€}155¥9@f%y§ V3% er pere @E%QQP qﬁﬁﬂc t that t he

turpeiiti ne was use unt o y nass
of 25 beg2dMendrdy@eard eand »e wems@foﬁmau@w gl y(@x@ynlple 14) et her
were added tom@et@s&a&*ef‘suaq;lsvwre fsm%ncllﬁaa*ame 2. The results
were the sane as those in no dlg?grence was observed

bet ween the ci§govered aﬁﬁ%ﬂ 1Nen§e§@FPF&P@§ P@rﬁ@ﬁ@@ﬁété@@ piyat not 30
containing itdistillatibxamplse ekdmi4ed for corrosivenb¥shy m@ss of

benz BrlaZO|eC%g%°%1196%§ﬁ|ggggfvgﬁf-tyOf 2-ethyl hexyl glycidyl ether were

added " to the org pe cl eaning agent of Exanple 1 and a
- 18-
Table 2
Corrosiveness of fluid
N-contain-~ Epoxy after five repetitions
ing organic compound of reclamation by dis-
15 additive tilation against copper
no addi- addition
tion of . of
turpentine turpentine
Ex. 13 benzotriazole 2—-ethylhexyl o o
20 glycidyl ether
(addition of (addition of
0.1%) 0.1%)
Ex. 14 benzotriazole butyl glycidyl o o
' ether
25 (addition of (addition of
0.2%) 0.04%)
(Evaluation of corrosiveness)
0: no corrosion
The cleaner compositions of the present
30 invention exhibit excellent flux removing properties

and do not corrode the object to be cleaned, so that
the compositions can be used advantageously for



simul ation of the operation of conducting the distillation and

recovery repeatedly was nmade (Exanpl e 13). Simlarly, another

si mul ati on was conduct ed . except that 0.2% by mass of benzotriazole
and 0.04% by 5 mass of butyl glycidyl ether were added to the

organi c sol vent-type cl eaning agent of Exanple 1 (Exanple 14).

The test results are shown in Table 2.4ghe fluid recovered after
five repetitions of reclamation by distillation was exam ned for
corrosi veness. No 10 corrosi on was observed.

Table 2 , , . Corrosiveness of fluid
N- cont ai n- ckeppipg electrongq gomponentsyetelqciisical components,ing

or gani c Compgdhhical paxftd exddngd ism, by dis- 15 additive
tilation against copper no

addi - addi tion tion of

of tur penti ne tur penti ne Ex. 13 benzotri azol e

2- et hyl hexyl o] o 20 gl yci dyl

et her (addition of (addition of 0.1%

.0.1% Ex. 14 benzotriazol e butyl gl ycidyl 0 o]

ether 25 (addi tion of (addi tion of 0. 2%

0. 04% (Eval uation of corrosiveness) 0: no corrosion
The cl eaner conpositions of the present 30 i nvention exhibit

excel lent flux renoving properties and do not corrode the object
to be cleaned, so that the conpositions can be used advant ageously

f or



-19- " cleaning el ectronic conponents, electrical conponents, nechanical

parts and so on. - 20- WHAT | S CLAIMED I S: 1
A lowy corrosive cleaner conposition characterized by at | east
conprising an organic sol vent-type cl eaning agent, a

ni t rogen-cont ai ni ng organi c rust preventive and-an epoxy~-coffpound as

5 additive. 2. Alowy gprrosive cleaner co lgbal

according to claim1l1, wherein the organic sol vent tm‘nw[ﬁiﬁwgmg agent -
is a conposition mainly conprising a hydr ocar l *to 20

carbon atons ap 1?@3? organi ¢ conpound whi ch has*5 to 20 carbon atons
WAt S crantind 3R

and one “B5-Hore

1. A lowly corrosive cleaner composition
characterized by at least comprising an organic
solvent-type cleaning agent, a nitrogen-containing
organic rust preventive and an epoxy compound as

5 ' additive.

2. A lowly corrosive cleaner composition
according to claim 1, wherein the organic solvent-type
cleaning agent is a composition mainly comprising a
hydrocarbon which has 5 to 20 carbon atoms and an

5 organic compound which has 5 to 20 carbon atoms and
one or more polar groups.



