-1- DESCRIPTION Title of Invention: CLEANI NG AGENT FOR REMOVAL OF, REMOVAL
METHOD FOR, AND CLEANI NG METHOD FOR WATER- SOLUBLE, LEAD- FREE SOLDER FLUX 5
Techni cal Field [0001] The present invention relates to a

cl eaner for renmoving water-soluble flux used in soldering with | ead-free
sol der, a nethod for renoving water-sol tbal-e, | ead-free soldering flux, and
10 a nmethod for cleaning an object to be cleaned to which water-sol ubl e,

| ead-free soldering flux is adhered. DBISKGTIGONd Art [ 0002] 15Soldering is a
general t eqhinigue [ or, SUT{aGE APHEHING BAECELON Gy AATPARENL Akt IErUp! ace
of a printed Circui oard. ‘I n performng soldering, uk i's generally used
for the purfidsesrsh GCEANINChYESHODI BiremATESEeLERIE | (HEADY FREROMIIGERaRLUXi de
filmfromthe solder and the parent material surface or preventing the 20
sol der and the parent material surface fromreoxidation. However, flux is
corrosi ge, Tanatinfbyx rasidlues decrease the quality of a printed circuit
board. Therefaore, in sonme cases, flux residues are renoved by cl eaning.

[ 0003] 25kﬁﬁgﬁ&gore, rosi n-based flux (rosin flux) has wi dely been used in
sol der joints on surfraceppbyated RerPOENES)atid thosi Bl édnbe rfesi deesvivel d
be cleaned off with a haFogenated,hydrocanbon such as so-cal

, e
chl or of | uorGEEF bR Wk Vier: uﬁ@@aﬂ%eﬁQﬁQﬁﬁd@ﬁaF%EﬁrﬁﬁﬂQi§§FEoﬁ%lé%§3 éxtrenely

harnful to{he-30r8AVEiSRATRRL wat Be-diseidiker eefghas.bagneeshyi eled. aher
this reason, various cleaners for renmoving rosin flux residuées have been

consi déPed dageinpepfak csrningr ahplitpatated PRy e e¥h 6fs e WG "exanpl e,
a cl eaner %Qﬂh%i@lrEbaJﬁ%ie%x%BE&@riﬁﬁﬂﬁ@%&yﬁékX&ﬁ dw kyl et her-based

hal ogen-free organi c solvent is suggested as 35 having reduced ignition

ri sk, reduced environnental effects, as -2- well as an excellent property

of dissolv@g% bgghﬁhfifg:residues (see Patent Literature 1 to 3). [0004] As
a neans to a 5 ess environnental issues, cleaning 5 with water in place of

hal ogenat ed 0f¢di ocar bons has been consi dered. Fluxes that can be cl eaned

of f w wat er inclu wat er - sal ubl u i i a Y
solvenﬁ? etc., are agggge{ﬁﬁ%.ﬁ%fyég %F%%aé%jI}éﬁ?h?gét€9ﬁﬁ%%%ﬁ%@ﬁfhgﬂ
hydr ophobi @lkktuxesic sugipasnteson fhances.fa\bat ef - s obwiblted cuxcresidwes!.are

10 hygroscapic nd nmust therefore.be cleaned off. Suc f eat ur e of

a0 0ot R B R Y BB TLr s o BRESr el BN Pl R e
resi dues, icfeachiesimy fdupeiceshduesl diraidll ingcegsaemdyinreed boide filieaned
off. As su%h, t he wate -sokggle flux residues gre gfnerallé cleaped qﬂf
Wi th wat er TTRBwEGRrSO} AR AP EEH h &5 nEuf P O BB -1 the

I n vienpof scheeabave, tias pareheangfef 01 rRIFBWMCBIF Wah efecsaldabl enf | Wewever,

resi dues, the use of the cleaners_of, for exanple, Patent Liierature 1-3,
can be conditd&r éd. CHoVRR S, EREsELEY T aeP0CRETRAHOIT e R34 LI ®d For t he

purpose of Jrepeuiing: Mater Riubl erdd bt cresi dyesend Raaddi t FDRy dAdsiv@ss
difficult for the above- mentioned rosin flux cleaners to sufficiently

cl ean of f w&FeFeBoYeMIRY fIlPRNABSt dues, which have properties different from
those of raqgipashl ux residues. 25 Ctation List Patent Literature [0006]

25 Heretofore, rosin-based flux (rosin flux) has widely
been used in solder Jjoints on surface-mounted components, and
rosin flux residues would be cleaned off with a halcgenated
hydrocarbon such as so-called chlorofliuorocarbon. However,
because halogenated hydrocarbons are extremely harmful to the

30 environment, the use thereof has been restricted. For this reason,
various cleaners for removing rosin flux residues have been
considered as a replacement for halogenated hydrocarbons, etc.

For example, a cleaner containing, for example, polyoxyalkylene
alkyl ether-based halogen-free organic solvent is suggested as

35 having reduced ignition risk, reduced environmental effects, as



PTL 1: Japanese Unexam ned Patent Publication No. H4-57899 30PTL 2:
Japanese Unexam ned Patent Publication No. H8-73893 PTL 3: WD 2009/ 020199
Summary of I nvention Technical Problem 35[0007] -3- A principal object of
the present invention is to provide a cleaner for the renoval of

wat er - sol ubl e, | ead-free soldering flux,.4-he cl eaner capabl e of cleaning
off, in a short period of time, water-soluble flux residues generated
during 5 soWekmﬁaBgamﬁékbéx&ﬁhffpeepsrﬁykﬂf dskaglwatereadhubl ex fiasd duklse

cl eaner furfher %w ng. excel |l ent _dj ssglution property as well as excell ent
narrow gap G1%anfngpriop ‘ﬁ}:urgoﬂu?‘?oﬁ ‘to Probl em 10[ 0008] In order to

sol ve the ajve descrlbed problens the present inventors conducted further
research on cleaners for renoving water-soluple flux. The inventors focused

on the fact that somdSwdt 8£288| ubIAREER S RaIIBIEBE Lol 83liet B4R

water, 15 altdoughethey show debgsadlandi@q Eb@ﬂocéf&ﬂgma@t@é@n consi dered
that in cases where water-soluble flux is_used, for exanple, in the current

mai nstay of¢dreéddefede éHWééﬁlF@Ft(ﬁamfP@uPiﬁ%ﬁﬁdrPﬂﬁ WARPNYR Y S5638P81 9 be

caused by g N.ghshehlow feapenat Wk exn ah addithyey, of ddigchikestBased.con
this idea, the inventors 20 ‘conducted studies on cl eaners for removi ng

wat er - sol udsier ag & opoleeideresed tratimgetand FOUME tthan BydFoRhnbd C
compr sing A QKoL S NEL LATROURG, 00 WALSE LM B 19nealL] fodati ean Ieduce
the cleaning timé and have exce ent di ssolution property as well as gap

cl eani B§ priopeosyerivenawhemsthehebgEute te bée@he@neﬁflssadQSiﬁﬁ@ﬁvrﬂgof
substrat e, Lle h I d C tr u pr esent
i nvention i's tteher§’ﬁb]§gg%c€fn% |r%%g§ué%a%%e%g rRLACLRE §e§tﬂ%f ?ga ?g'ﬁ

present i nvEntd aespdovs des. «a clreaner £iws nasadueagdawnﬁn-na@babae;lyeaﬂxfree

L i, and & reEnoRoFor chiaani NG H45 Db et e o b Gl Lol v Wi e axe 19

wat er - sol ubjeeerbead- £1eensdlder wnghfdzamen ;S hadheeed. tlﬁ@(t’ll@]anlﬂé catrlnebegl ycol
et her ggnpound A) .being contained in an amount of 5 to 100 parts by weight
per part$Uy ket ght of water. [0011] Item 2. The cl eaner for renoving
mater squQk@o5Iead 5 free soldering flux according to ltem 1, wherein the
cl eaner conprises 5 to 45 parts by weight of the ycal ether co nd (A
per 100 parts by wei gt Vdfvwat er2€ [FETE} Pﬁeﬁ1%9e§%%§ épéaﬁ%mo?%ﬂg égﬁ€|ng
wat er - sol ublcguphead: udOrdd @es0l dRei ek fdAtnaceordhass tax | trem dxQfpls, Whi ch
further conprises: an am ne conpound (B) represented by For nul a (1) [0013]
- N-(CI—IZCI—I%)teélIYL(L’ﬁI‘%WZ@) BaZ W& GUEAPeRREr eillPRY Srs B1CR 6931%?‘[‘1@6?
hydrogep, Ydvwe Q&Sbéé%yétﬁlefay%egame ;pr%sglo% %Mvmg yhAydrogenupre i s an

integer of 1 to 5, and b is an integer
flux re81dues In addition, lt was dlfflcult for the above-

mentioned rosin flux cleaners to sufficiently clean off water-
soluble flux residues, which have properties different from those

of rosin flux residues.
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a chel ating agent having no am no group (C). 20[0015] Item 4.
The cl eaner for renoving water-soluble, |ead-free soldering flux according
to any one of Itens 1 to 3, wherein the glycol ether conpound
(A) is represented by Fornula (2): 25[0016] Rs R20- (CH2CHO c -R4(2)
[0017] -5- wherein R2 is 01-6 alkyl, R3.4s nmethyl or hydrogen, R4 is 01-5
al kyl or hydrogen, and c is an integer of 1 to 4. [0018] Item5. The

cl eaner for renovi ng Mmatrehcsed Ul edtead- tite fyesenal devemg dnl ux accordi ng
to any one of Itens 1 to 4, wherein the glycol ether c OU£dc£@) exhibits
a property BPVEERpR et EFF Ui £861 VihgETH Rt 8F GRLRT CIHELET oh B8 i qui d

t enper at ur esAHe206gand..a RIRSsUEgOf HYAkRaor [ 80 ink0btem £, alhcekeaner
for renoving water-soluble, |ead-_ free solderiqg flux according to any one

of ltens 1886159 Ghekeidr tHiéegryebroks HaL=cERPOUMRE CRNCretat 45a<¥ one

menber sel eched. f @M {IQ1e QRUR EONSL BId NG sQhodh eidylLnepakyenh: Mmmemet hyl
ether, triethylene glycol nononethyl ether, 3lethylene gl ycol nonobutyl 15

et her, tri etisphenefgriest havnobueyteleidandr digaalar sropycerstyl §cdreltt as
nononet hyl r 0] dey | The cl eaner for renoving
ﬁ%{tclé?t en% gp)low &ageclean#rf% f%?g%rtﬁ

wat er -sol ubl e, Tead-free s ring ing to any one of Items 3 to
6, wherein 20 the am ne conpound (B) is at |east one nenber selected from

the group copsisti f yl di et hanol am ne, N-et hyl di et hanol am ne,
N—butyldiethgﬁ%ﬁéﬁggég)ghagﬁé%ropyldiethanolanine. [0021] Item 8. The

cl eaneiOf or[O0€B8DVI ng wat er - sol ubl e, | ead- 25 free soldering flux according

to any one of Itens 3 to 7 erei.n the chelati agen ' no.anpi no
group (C) is an alip 5&PEdﬁ§gg%i§€§Fb3§§l?%Og%fp-ngg &&%éﬁgtlﬁg ggght
and/ or a (pokykphospheriarsacoddhased thalhati rgsagedtt .orf @022heB881f@m 9. The

cl eaner for reaning materjiglub rin Ux .acc rd%ng to

Le, | - f | d fl
D A S e G B Rt R A et S

i s at | easttremesaRabitSelRratedef Fomdhegneupneonsiatdang faf weth rdateagi d,
isocitric acid, and nmalic acid, 3 ltem 1Q., Th

5[0023 - 6- .
cIeane?5fo@lFéﬁﬁghthﬁ&ﬁgFW§€1Gﬁl%$l¢éﬁ%—f?@%nsdﬂﬁéﬂpﬁﬁnF?ﬁ§‘ﬁ%ﬁ%ﬁﬁ?ﬁ to

Item 8, whergitnihheaépolynospheri songdid Fasedisheiad | meragentpls, an | east
one menber selected fromthe group consi sting of orthophosghorlc aci d,
5 pyr ophos 6 CELEENE, MaHE Y phosphort ieadicddefbagy ditficuities In

cleaning may possibly be caused by a high reflow temperature, an
additive, or the like. Based on this idea, the inventors
20 conducted studies on cleaners for removing water-soluble flux for
lead~free soldering, and found that a mixture comprising a glycol
ether compound and water in a specific ratio can reduce the
cleaning time and have excellent dissolution property as well as
gap cleaning property, even when the object to be cleaned is a
25 mounting substrate, etc., which has a complicated and precise
structure. The present invention is thereby acccomplished.
[0009]
Specifically, the present invention provides a cleaner
for removing water-soluble, lead-free soldering flux, a method
30 for removing water-soluble, lead-free soldering flux, and a
method for cleaning an object fo be cleaned to which water-
soluble, lead-free soldering flux i1s adhered.
[00190]
Item 1. A cleaner for removing water-scluble, lead-free

35 soldering flux, comprising a glycol ether compound (A) and water,



Item 11. The cl eaner for renoving water-soluble, |ead- free soldering flux
according any one of Itens 3 to 10, wherein the cleaner conprises 0.1 to 10
parts by weight of the am ne 10 conpound (B) and/or 0.04 to 4 parts by

wei ght of the chelating agent having no am no group (C), per 100 parts by
wei ght of water. [0025] ltem 2. The cl eaner for renoving

wat er-sol uble, | ead-free soldering flux according to any one of Itens 3 to
11, 15 whergidgibeot! eaner cppphhsesm)t keighyeohtether jiaoaposmshitApf the

am ne conpound % ), and the chel ating agent having no am no %reoup (0.
[0026] |terficl300APAEERGRY M6 IPENBYT d&%@@é?f»slawml&hﬁ 84d¥#r¥e 20 sol dering

flux, corrprqo@ilrig bringing the cleaner for renoving water-soluble, |ead-free
soldering flux of any one of Itens 1 to 12 into contact with water-sol uble,
| ead- free sol dering fAteR 2} 0B2g|cleaner for removing pakedz80lAbIEY ho82For

cl eani ng a0 g6l aLos he (0152080028 L0 whiselnvel Singaliublee Leadir oe

sol dering flux 1s adhered, conpri sing: a cleaning step

conpri si ng deriongeng b heo A% aaetsfloy wasedi ng hat exlgsilubtaer | eathrge

sol dering f/lux of_ | i.nto contact with an object to
be cl eaned %ﬂ ﬁ%?cgggd&%gfkiyé%§g§?%f&fééé?kfee soldering flux is adhered,
So as to refove]t he water-soluble, |lead-free soldering flux fromthe
obj ect; and a er-r.insing_.ste Prj si r r,psing
with water the objecﬁtﬁpoﬁreﬁﬁ%ﬂF%ﬁ%?Qﬁa é?-%%(ﬁgﬁg{%Fggﬁ- é%ﬁyl 5 %%?%ering
flux was rdarevedplderasy tiluxd eatoodinglteaneencdnponentwhich7fuadimring to
the object. Advantageous Effects of Invention [0028] 5The cleaner for
removi ng wat-8F-s6ftbl e, | ead-free soldering flux of the present invention
has enhanced safety amndaexsel t@opiopent yepfesirssal viyngomailer -(dolubl e f1 ux
resi dues generated on an object to be cleaned that have been soldered with
| ead-free soi’déf. The cleaner of the present invention can also 10
efficiently renove the water-soluble flux residues adhering to
m cr onet er - gpdér _n ow. tipn . For_tpi s reason, the cleaner for
renovi ng wat -solﬁg{e, Kggdgﬁ?ggpg£gggi%nﬁ flgg of the present invention
is particularly suitlable for the cleaning of a printe Jksrcuit board havi ng
a conplicated and precise 15 structure, such as a FC (Flip Chip) or BGA
(Ball Gid Array) ed rnpd—using a lead-free solder. [0029]
In the cl eaning né?ﬁgg{éhgpgg%§§ggg met hod of the present invention that
use the cleaner for renoving water-soluble, 20 |lead-free soldering flux of
t he présent{U0d¢énti on, the anount of the waste liquid resulting from
pre-rinsin [, ysed, for | BSJ an be; L educed, . Descriphia,of 7
Enbodinentgﬂ%%FEESE]%% e 59H9Pfﬁgmgpggﬁ%r’forlreﬁﬁbingymaterﬁg%fﬁbpe,
| ead-free sial deri agkyl uxe dfydrbgepr eseit dmvieriegon edbnt dinidngaadgpyedlaret her
conmpound (A%t%h%reg a@ter gﬁ%&&pgg to as "conmponent (A)") and water is used
to clean of f'W&ter 5o ub! & f 1K/ Pési dues that are 30 generated in sol dering
with | ead-free sol dera usicig:nat esgesal uatventl ox, athe greaperCcontaining 5 to
100 pa&bs b*mﬁ%ight of the conponent (A) per 100 parts by weight of water.
[ 0031] [ ] The cl eaner of the present invention is used to
clean 35 of f water-saugl @.f rhx ¢esirireSorExanpltasy ofatsatepisiol eblieafd-ux
-8 free soldering flux according to any one of Items 1 te 3,

wherein the glycol ether compound (A) 1is represented by

Formula (2):

25 10016]
12.8

I
REO- (CH,CHO) ,—-R*? (2)

[6017]



residues include (i) a water-soluble flux residue generated as a result of
soldering with a cream sol der conprising | ead-free sol der powder and

wat er-soluble flux; (ii) a water-soluble flux residue generated after

el ectrodes are fornmed using a lead-free 5 solder and the folLned el ectrodes
are soldered via water-soluble flux; anddhe |ike. [0032]

Exanpl es of the |ead-free solder include, but are not particularly limted
to, Sn-Ag-hasedisokdars cSn-Likpased soldehy110r Siydddeu, based sol.defkyl
Sn- Zn- based sol der, Sn-Sb-based solder, and the ||ke. [0033] Specific
exanpl es of°h R¥IRATER sHILK &5f fRARifgieFdeLal t° 4conposition mainly
cont ai ni ng,;fpakjexanpl e, a resin, an activator, 15 and a solvent. [0034]
Exanpl es of the resin include, but are not partlcularly limted to,

pol yet hyl ene gl ycol , j56rypr o?m @i@a@wcmr B R rat Bl cdet £YAT i ves
thereof DQﬂ¥%|¥8§HQ£1 gﬁ‘ t%pah% 8% N baged CoRPUINAFerein

vi nyl - conta|n|ng conpou : car oxyconta|n| g compounds, epoxy-contai ni ng
conmpounds; t&ﬁdgﬂheOlla@heq@@@@PUE&aﬁﬁl@gh@hltheaa@$HVﬁ¢@rOfrﬁﬂmnﬂ@teﬁut are
not parti cylarly Lipited fo, halogenatad saaparndsy prganiaacidie 22 am ne
conmpounds, amn ts S, m-de conpounds; *and the 11 ke,

Exanpl es oﬂoémlaedcamguund&elnélh@@]dnnoalkanolanine, di al kanol am ne,
trialkanol Q}ggq and the |ike. [0036] Exanpl es of the
sol vent incl 8 but are not .30 particularly limted to, aliphatic

al coholls, aromatic aHﬁ@hoEs Tmﬁ)uméamerpﬁbyhy@mduin@ gehetssolamd e, héskike.

[ 0037] aner for re V|n wat er - ubIe %qu fre 2 ein
sol dering g SPlﬁﬁEl?ﬁ APRYEM DI alHs % o160 par t ¥ égm%

wei ght of tde gogpenesthdAopebudd( m;arltss alﬁylé@taghfoneafmevmteﬁrselecﬁ:edl’her eby,

the cl eaner_ of the present invention_ exerts_an excell.ent
dlssoIV|nngﬁFth§ogﬂﬁﬁéCFF@%SFéE?dﬂ%§h§§%@%§P@dg ‘ﬁn”@ﬁ é}er,

cl eaned, enahlkitRg1adequale 1l aspYattiof tdigMat @ﬁeﬁl@ﬂ&ﬂeegflh/uaslrxe@mmﬁgzl
adhering to nlcroneter order narrow portlons or gaps

The cl éanercther r ERBVFHGLSAS 67YSel UpeLYtyad SFPEe, s%}%éirlpﬁ@w]r%&e o He
present invepthERngontaidls water. Exanples of the water contained in the
cl eaner include, but are not 10 particularly limted to, pure water, ion
exchange Welt0dR 0’ purified water, and the |ike. [0039] The

component (A) is not jparf wc%ﬁé'cvlhéan@rt 80 0GR DG ek eGt 8gb I Omekari ous

known gl ycol ether conpounds, 15 et hyl ene gl ycol - based et her s,
propyl ene dirpeokobdseinethiers acanddime 1d ey poe40f TiresclPesref: fgherein

renovi 9@ W% f aﬁ?b%bég%%c%a nszr%e?O %’b %acgtd%rn'engﬁ %letctﬁ‘édpkfér@néhe

i nvention prefera parts conponent
(A) per 10@ﬂm@ptsob$1m91@®toﬁfNﬂmHuayldSUEhaaobﬁm&nﬁﬂ'Naﬁéhvéd€ﬁ¢hﬁﬂPlamlnef

ey oot RGBS Bt o ot Bro SRS Hp sl gues penerated or
wat er - sol ublce 2fil) ux re5|dues adhering to mcroneter-order narrow
_ Item 8. The cleaner for removing water-soluble, lead-
25 free soldering flux according to any one of Items 3 to 7, wherein
the chelating agent having no amino group (C) is an aliphatic
nydroxycarboxylic acid-based chelating agent and/or
a (poly)phosphoric acid=-based chelating agent.
(00221
30 Item 2. The cleaner for removing water-soluble, lead-
free soldering flux according to Item 8, wherein the aliphatic
hydroxycarboxylic acid-based chelating agent is at least one
member selected from the group consisting of citric acid,
isocitric acid, and malic acid.
35 [0623]



25 portions or gaps. [0041] The conponent (A) is preferably a
conpound represented by Foixula (2): [0042] R3 R30- (OH20HO a - R4(2) 30
[0043] -10- wherein R2 is C1_6 alkyl, R3 is nmethyl or hydrogen, R4 is G _5
al kyl or hydrogen, and c is an integer of 1 to 4. [0044] Specific exanples
t hereof include diethylene glycol 5 nonanethyl ether, diethylene glycol

di net hyl ether, diethylene glycol nonoethyl ether, diethylene glycol

di ethyl ether, diethykepeigl yae Jrethyt ﬁﬁtwen@wmg,wgﬁ@ﬁﬁmawegltf@m
nonopr opyl ether di et hyl ene gl ycol drproE¥ et her, d|eth¥Iene gl ycol
131‘(1

met hyl pr opylecetherer Hi@tHyReASCOF YS! ot pt opyierétReF D 10 di et hyl ene

gl ycol t iyl lreak - dhbuiydnietirenr digdhyene gl ycol
met hyl but&?%l?kpﬁégﬁﬁiﬁﬁ? %ghg g%%%% etﬁ§ uf%ljeﬁher dlethﬁlene ycol

propyl but weneeﬁeselwteqmﬁmt@ey@mumrwe@fcynge@ﬁe@rtfm@pﬁ? 8RE" gt%l
di pentyL §£%0FHQE§E eth%Pglng yggﬁhxk HSPRM' a&ther, diethylene glycol 15

et hyl pent ehne g pentyl ether, diethylene
gl ycol but ylo0génmt yl ether di et hyl ene egcoI nonohexyl ether, and |ike

di et hyl ene gl ycol et@er CQ?EQHﬁgsleange%g%:EﬁﬁﬁakéCQEt khgl ether and

| i ke nmonoet hyl ene glyco et her conpounds ne g yc nDnonet yl
et her, trréﬁhelenéd@ﬂngjﬁﬂmk Hnnammﬂng agtyhene aﬁdﬁkmEEBttpelhyhéweeghycol

et her conpqunds; tetraethyl.ene coI | et d

tetraethylgﬁg GrHEBrT et lggﬁpgu% EPB@S yréheweﬁ co?ﬁn%%%ﬁgtzmﬁ et her,

di propybenecgbyant dimeidylorethed, t@rm deirke di prepyttend ghycorhemmeug
conpounds; and tE | i ke. These nma 5 usedlﬁhng%% in.a |na%|on
of two or AFFET ARBHYY tHeA™dCeOh P@ne gl Vol n Fh;ﬁyeﬁqﬁﬁh Pri 8t hyt ene
gl ycol nongmethyl ether, d|etherne egcoI nDnobutyI et her, trretherne

gl ycol nonobutyl ether, ro yl ene co nDnonet ether

gl ycol di net hyl etherte@ré hylehéﬂﬁﬁgég eWﬁE?r“ %§§ Eé?ﬁylene
gl ycol dibytylk %ﬁ]@érﬁ{ MR bedbad] moefaeyabhe bh tens 30tosafety, and in
terns of the property of dissolving flux residues as well as gap cl eani ng

propert§. [DE45in the¢ -cleaffird CPERPEISR e GLYSOE aHrh Fesst kPa.
Specific %ﬁﬁ%eéo fbothe Gonpanantné @hél’&(’t'l%g ?éﬁ% hydang abyselndmnemet hyl

ether, triethylene g ycol nononet hyl et her hyl ene gl'ycol nonobutyl
ether, trrdﬂhylene gl ycol nmonobutyl ether, 5 dipropylene glycol nononethyl
et her, and iike. When such a conponent (A) is used, the cleaner for
renovi ng water-soluble, |ead-free soldering flux of the present invention
exerts an excel | ent prepeify bfnefissolfeiingefduing esitéuesoheb ol I1eas-§ape

¢l ean D8 PrAR&L %Xng #19%'46401qpr181¥1? bf“ﬁ%‘gf tBEe{: %%%r? ftor}a‘ffelthGu?c% eaner

for remnovi ng Water=so ee s the presen
i nvention Nuwehesomom¢mrseﬁmkameansnbdﬁmmmpdhdx(Sﬁ fmeragienafit éremefleryed to

2, component (8" ) epresertod. i, For 2, (1aolsl04h fBranl +{GRC20)
[0027]
Ttem 14. A method for cleaning an object to be cleaned
25 to which water-soluble, lead-free soldering flux is adhered,
comprising:

a cleaning step comprising bringing the cleaner for
removing water-soluble, lead-free soldering flux of any one of
Items 1 to 12 into contact with an object to be cleaned to which

30 water-soluble, lead-free soldering flux is adhered, so as to
remove the water-soluble, lead-free soldering flux from the
object; and

a water-rinsing step comprising roughly rinsing with
water the object from which the water-soluble, lead-free

35 soldering flux was removed, so as to clean off cleaner components



wherein R1 is Cl1_7 al kyl or hydrogen, Y is 01-5 al kyl or hydrogen, Z is
Cl..5 al kyl or hydrogen, a is an integer of 1 to 5 and b is an 20 integer
of 0 to 5; and/or a chelating agent having no am no group (C) (hereinafter
referred to as "conponent (C)"). [0049] The cl eaner for renoving
wat er - sol ubl e, | ead-free soldering flux of- the present invention may
conpri se any 25 conbinati on of the conponent (A) and water; the conponent
(A), water,acpréibhhercammonrentctB); the conponent (A), water, and the
conponent (C); or the conponent (A), water, the conponent (B), and the
conponent (C). [0050] 30Because water-soluble, |ead-free soldering flux
resi dues canpgeM@idecaR 8ekd-0f hasgevepbstance as an activator, -12- the
pH change is likely to be induced upon dissolution of the residues in the
cl eaner. HOWE¥EE, incorporation of the component (B) and the conponent

(C), insaddition to ghe cOARONEH/ '%)arrr]l@{?gn fler-LBiQoide 1LaneEccauses a

buffer action, which can 5 mnimze the pH change of the cleaner in the
event that schelewanerfsot yifl dhel padisdnted rgshdert nep S laphapest dereletar end
di ssol ved i h [ fs | prev i en..of . detgrd-oration
of the perf%?%%gggtggﬂgﬁgt}ngnéggg%‘%6§?H%P§ﬁe£€ygg%%?lpo %xert é&cellent
flux cl eanigegeabifityn Fokjkcs tedsonr;leanednbiaatizonr beeof selrexsshponbnt
(A, water,, the.c 0 t( ) <1 rti a
pr ef er abl e.l %Ogi%gpsoriecper' B%he geaté]%r%rpéggﬁ?é]%eﬁeggnéﬁ?%% eg%aél%lg?ray be
sel ect et freadfiivaenoug ramawe chapestnss-sdSpedif ftuexagldes st heneofng nel ude 15
et hanol am ne, N-nEther hanol am ne, N-ethyl et hanol 'ng is reason. the
Npr opy| et h&ARSTFERFhet - RET5Ut yrPEERENSY Hm e ﬁ-??P%Ut$F%e Hhh ol SisHe,
N, N- di net hyiethanot et fgnoliny dbethydetrarg! ashaefrdd NdilbhetyhetHanoledm ne,
and |i ke monoet hanol ami ne cqonpounds; di et hanol am ne,
N et hyl di SPRaROF AR e RIELAI HF bHEHOIARERg, SR C IO DA ENSt FEBIEM ne,
N-propyl di efshangl ami éte,ciN(tikubyhydigthanokanbngl i andkd i=ke giettwnol am ne
conpounds; and the like. These naygbe used sing or in a ﬁonbin tion of

I

two or *for SLIARBRESt hEHRD diSefhihol BRh & denpBants® aleidr SFerabi &Y
particul ar lns,ndkql €asta onenemMernged ecdLd ri-eeméN@egr oup 25 consi sting of
N- net hyl di et hanol am ne, N- et hyl di et hanol am ne, Nbutyl di et hanol am ne, and
N- propy! di éi%Rafdl amine is preferable in terms of excellent safety,
particularly in termgrofpLhe; COMLAMRRLLANARNE EMERVIOD RECRSH LoF and

| ow- f oam ng property. [0052] 30The conponent (C) is rot partlcularl{
linmited asAreagnasinvension dheltavisagthgentedrn prnd AT ABY grovg iSRLEReS,
nol eculg, 1 e ; ' - ynds n i ar,
an ol | Phat ey A By SaT g & AR o Dol el | o Raen th aagte o
(pol y) phospiier ieshei Hidpaisbdeshdkany nfraygente-irsnpied eraisie vsad3560t erarghof

t he cont am _nat.i.on- preventj o roperty. -13- [0053] Specific exanples of

t he aIiphaﬁﬁgsﬁggr§%§§§$5%§§F%g‘acid-based chel ati ng agent include a

hydr oxy carboxylic acid, which is formed of a straight chain al kyl group
havi ng a CE{bon.S nunbgéﬁ%&§%POUt 2 to 5 as its basic structure; and about
2 to 3 carBERYE-gFoups® G0F™ 15t 0 3 hydroxy groups bonded t her et o.
Exanpl g5 of[olygdnoxy carboxylic acids include citric acid, isocitric acid,
malic acid, tartaric_acid, salts_thereof, and the lik Ex les of the
salts include sodi umx IF%?aﬁﬁfa§§fdﬁW?ngg,WﬁE@%ﬁﬁﬂﬁﬁﬂﬁfsgg$ fEEee

al kanol am ne skt g NGk tde dHKpreABRNG: themichncbet &Bn iy thelycel ether
cont am nati on- preventi on property, at Ie%%E one ngnber sel ec ?q frqg1the
group consiCSFPRYNET (B) t Frreadird Forsbefrisd 4G @5 angpgist d6id! i &
preferabl e-2R¢ ¢htfii&d ach dlicsnparti et arlappnaterabk eredidQR54hat are
Exanpl es of the (poly)phosphoric acid-based chel ati ng agent include

or t hopRBs plssrieEahed din pye YAtk beidriuas sRoSphorFE hdiadersgptable
thereof, andthechike: Al es a0hihhes s@l tipd Rehuders ol RS @kt she
potassium salts, amonium salts, 20 al kanol am ne salts, and the |ike. Anong
them in te&ompopent héAtarani Warpahsppevesitdton opr bpeRty, at | east one
menber selqgk%q fromthe group consisting of orthophosphoric acid,

pyr ophosphoric %cid, and triphosphoric acid is preferable, and
pyrophosphoric acid iTheparercakaef yclpr efrssablein?8f10085])is used to clegnf a
chel ati,ng agent _havin am.nQ. qr int u [ sedi f
the. corponeit ey e ne Sh Lo o T kR cd B R erd e e LR, PR et e
during the water-rinsing



step. For this reason, in the case where a chelating agent is 30 added to
the cl eaner for renoving water-soluble, |ead-free soldering flux of the
present invention, it is preferable that the above-described chel ating
agent that has no am no group be used, rather than a chel ati ng agent having
an amno group in the nolecule (e.g., ethylenedi am netetraacetic acid or 2-
35 hydroxyet hyli m nodi acetic acid). -14- [0056] The cl eaner for
renovi ng Wategfi-sek ubh@.udeeady f s egasol-denipge f # L ofest Rae presenitddnuenti on
preferably contains about 0.1 to 10 parts bx wei ght of  the_component (B)
and/ or aboutesgl1§405 $RLAETEARt Y1bY FTFRE 6P T CUMISRERT {¥J2PFEF 100
parts by velgh rofoidLland hak8r S BiALEELAD 1 1hal EheragoumM1ofithe
component (B) is about 1 to 10 parts by melght and t he anmount_of the
conponent (EFidseapenarades astar pakeaisfenesrihtLomEch UBRNS ansiAtt fr8fge,

t he vi sgosi a éa@%r I LN{ b Hi

propertg of%ﬁﬁggoégﬁﬁgkfgggﬁfgeglgo ger f%girgé%g?%%bQ?ﬁpﬁgegagg?ﬁggaap

cl eani ng prigpert gnd[0o5 i ke. The cl eaner for renoving
mater-soluQ#&Gzhead-free sol dering flux of the present invention may al so
contai n anothiér*15 hal ogen-free organic solvent, in addition to the
conponent (A), if necesspiys Gpedid ileadxarge emloferothetudwml dyénateerot
organi ¢ solvents_ include_nitrogen-gcontaining coppound-base v,

(1957 ot RS2 b o ge 1S5 s SR A Eh R ke,

1, 3- di poopyEhr-2gi-Oudszadd dicnase, Shakiindse?- pytdat,| donepb-gaded w2, i ke) ,

al cohol - based | vents (et hanol, ethanol, benzyl alcohol), and the like),
ketone-baséﬁm%§g9eﬁg§%(acetone, met hyl ethyl ketone, and the l|ike),

et her - baseqogalivents (di ethyl ether, tetrahydrofuran, glycol ether, and the
| i ke), ester-based solvents (ethyl acetate, nethyl ilc}gra}%atgl,t and the |ike),
and the 25 |ike. TheSESRayIHe® &Si Agl §€ oSS 8¢ BhbT nat o 6t P Ro* or
more. [005&omposition mait& ebeanehih@r fmawapgivwaterreoiuble, deeadatsee
soldering flux of the present invention may contain various types 30 of
known &ddi tifes FPASGHHr as the effects of the present invention are not

i npai red. Exgmphes of the additives include nonionic surfactants (excluding
those that are used as the conponent (A) or the conponent (B)), anionic
surfactants, cationi ExgGpiastantd ar@sinkensvhidcouditypes ot RATACranfsY 35
anti f oam ng . Sy ~ A 1= n nt i-Qxi ! L IR

[ 0059] 4i%%et t%&gﬁgﬁgg%g%é?ﬁe&%%ﬁ?%n?§ gg?@%ﬁ%ﬁﬁ?gﬂ%ﬁgﬁﬁd%ﬁgéhpouﬁds

r epr esent edheyebr nigml E3)lveRstDetepDr M YO HCRES! vibrdicdi FORBOERPF esent s

08 20 kyl d_ i [ f 0. . ad. pol yl - ed
surfac?gnt§1?%g%§%f?a%%%§¥%ﬁ%ﬁéQ?de9%3§b§$?tggg%£€f% C|5Q§ﬁi§£§?§%%}bitan
fatty aci d cestteisingusngserfat t yrasi dcesténd ngf attyoweisd ahkanbeakilde, and
polyoxyprquh%@ based surfactants thereof; and the |ike. These nmay be used
singly, 10 'or7irn a conbi nation of two or nore. [0060] Specific
exanpl es of the aniomixempilief act atits datdlader sindlurde; acikdaestmert based

ani oni ¢ surfactants (higher al coho ulfuric acid ester salts
alkylsulfuﬁpg%éEP a%ffé%ﬂgﬁﬁgs%015£%§9%338ﬁ§gh§P@ﬁ%u%.i@d%ﬁﬂaP&Fi%C%%ﬁﬁ est er
sal t s, 2and drlieel tk@poursdd f eiiigcagkdt sal dmibasedian) ontitds wdmeobadss and

(al kyl sul fonic_ acid salts, al kyl benzene sulfonic acid saltsl and the |ike),
and the |iK&e Théte ey Beciset Y FOrBPUPHS - Sh APPSR BB EF nor e.
20[ 0061] dialkanolamSpeciddiciexanpkesn®f deceationéc surfactants include
al kyl ated ammopnium salts, quaternary anmonium salts, and the |ike. Exanples
of anphot eri%3&drfact ants incl ude anino acid anphoteric surfactants and

bet ai ne anphoteric SlErxfaaqgtL@Bt%%Ggﬁl@%%l%yltbgn@m,%u&i agkyno®r in a

conbi nation of two or nore. . . .
30 particularly limited to, aliphatic alcohols, aromatic alcohols,

glycols, polyhydric alcohols, and the like.
[CO37]

The cleaner for removing water-soluble, lead-free
soldering flux of the present invention contains 5 tc 100 parts

35 by weight of the component (A) per 100 parts by weight of water.



By bringing the cleaner for renoving water-soluble, |ead-free soldering
flux of the present invention into contact wwth water-soluble, |ead-free
sol dering flux adhering to an 30 object to be cl eaned, the water-sol uble,

| ead-free soldering flux can be renoved. Therefore, the present invention
provides a nethod for renoving water-soluple, |ead-free soldering flux, the
nmet hod conprising bringing the cleaner for renoving water-sol ubl e,

| ead-free soldepiyngrhié uxdnAke epntRCtodiskRtt hevavaliefr 8Qkubd ésn Ixdeeadntree
sol dering fl ux adhering,%gégn object to _be_cleaned. -16- There is no

|i mitati on REOPEREY Nt V1B YRt Ty HECAPeanst TS dREfROvEHgated on

wat er - sol ulleophead-£& & sakdabh NGeAdi rignbQe SN AGMVED YatEle sekuble,

| ead-free solderlng flux, and various known nethods may be enpl oyed.

Speci fic exadplods ther eofsicnep udeher BIhEChBdCFOre STy PR ERerM eaner onto
an obj egt g.gke whi ch wat er-soluble, |lead-free soldering flux is
adher ed by&%ggng %fégq%g%gy device; a nethod for immersing an object to be
cl eaned i n e8¢l eaner and subjecting the object to ultrasonic cleaning; a
nmet hod perforned wt h f i t ¢l . ice Dtred0 Direct
Pass, product of Araagéag&ﬁéﬁ%%§¥ﬁi%3&??%?%5, Efggg?gg%%hé%%'Paggnt No.
2621800) ; amddeleénti Keux [(F06BE present inventisnctedrimg wethod &karpees
present inv ion, which uses the cl.eaner for remving ter-s bl e,
eadfree <01 Ge KT et ort b PRocare Rt e e ag

a cl eah0ng weirepcabaply siing thdi ngj noutdhevatleeanéon fatciaerevivagematere-igakdbl e,
| ead-free sol derin dqux i.;nto contact with an object to be cleaned to which
wat er - sol uBitESry 3%t v '9Ffdering flux is adhered, so as to renove the

wat er - sol uljlp@3920 | ead-free soldering flux fromthe object; and

a water-rinsing step_conprising roughly rinsing wth ter the object from

whi ch the water-soluﬁﬁ@,C@@%ﬂ*?ﬁééfgoPﬁeP?Bgpﬁégffu&é§yge%59%ﬁfd §0%8%Y o

clean of f ¢J-eapeeccopponentsradheringnt ¢ the1obiest .cob0fd] such as

d eanlng an object with the use of the cleaner for renDV|n§ wat er - sol upl e,
e

| ead- f tee SEhYSENAGIEYIRL TrayeBes BlotiRic LBy 08I fiYCHoPasganpresrs @dani ng
devi ce equigppedswith a cleaning tank and a pre-rinsing tank. 30[0065]

In the cleanin% tank, an object is cleaned by using the cleaner for
removi ng welt®€?0sol ubl e, Iead-free soldering flux of the present invention.
In the cleaning tank,Thtehel@gﬁ% 24 %ln%vﬁhgxww@ﬁrs%q%lgz SEOldit 4,

all owi ng the renoval thereo romthe 35 object. -17- [0066]

The pre-ri ssilngriagkflex ufedhaf peeseme Giveaniing predkeradod vt ReNpRELT i hdihg

t ank, e gle o ent.s ad [ e @bj ough réﬂﬁgg with
mater,&Qndﬁﬁhgggﬁgaﬁngggﬂ%bﬁgnPgé5&%3%?5%%iA%p %%rﬁggﬁﬁ%ﬁe %%dﬂ are
peel ed of f dfr emitthe ¢hjckct. cl@067A exerts a more |araeidenenmpydprrimettfod and
cl eani ng net.haod.of the present.invention, .which | eane

Femovi ng wat GroLar bl BT ERR PP eR. Sora e RS T e e sane™t Sent on,
the 10 anouwmrt chkahbe, wasdiredyl guadltes uddt g sotony prasgyalsiofg that ertarsed f or

rough rinsin n reatly redyced, conpared with the, case where a

cl eaner foﬁcg€%§$i%gu$d§$ﬁdﬁpﬁxaaégfHﬁ%§§$§”ﬁggﬁ?£%ﬁgn$g§é8ﬁrgﬁgrefor i's
expl ai ped helrewonk0868}adbPre-rinsi ng water before being used for the
cleaning is m%tgr. Upon increase in frequencies of the cleaning of rosin
flux residdéd4d ing a cleaner, the concentration of the cleaner in the
pre-rinsing water graduakbypbneieagss. i Wiearthgorpncentpathan-efrddimted
cleaner in _pre-rinsing water reaches a certain level or nore, 20 the
pre-rinsi ngYndErUiL8 {Bual |y di scarded and replaced with fresh water. One
of the featuypesjof the cleaner for renoving water-soluble, |ead-free
soldering flux of the present invention is that it contains water at a

hi gher ratio, and thus the concggkgation of the cleaner is |ow. Therefore,
even when 25 cleaning is repeatedly perfornmed, the concentration of the
cleaner in pre-rinsing water is jnot easily increased. For this reason, the
cl eaner of the present |nvention can greatly reguce t he anmount of the waste
liquid resul frigHrem p&éjf&{rg@g’[—ﬁ@ , conRr&d with a(a& ganer f or
removing rosin flux residues,”which 30 contains water at a | ower ratio.
Exanpl s [ 0069]

[0043]



-18- invention is not limted to the Exanples. In the Exanples, "% and
"parts" represent "percent by weight" and "parts by weight", respectively,
unl ess otherwi se particularly specified. [0070] 5 Preparation of cleaner
The conponents shown in Table 1 were mxed (on parts by wei ght basis), and
the cleaners of the Exanples and Conparatiyve Exanpl es were prepared.

[0071] 10 Table 1 Water A B C cl c2 BOG ETC DMFDG MBD

Monoet hanolwadRenCA? M& PA EX1 14y 110&*5: 26nethyl or hydrogen, R® is Cis alkyl
or hydrogen, and ¢ is an integer of 1 to 4,
[C044]
Specific examples thereof include diethylene glycel
5 monomethyl ether, diethylene glycol dimethyl ether, diethylene
glycol moncethyl ether, diethylene glycol diethyl ether,
diethylene glyccl methyl ethyl ether, diethylene glycol
monopropyl ether, diethylene glycol dipropyl ether, diethylene
glycol methyl propyl ether, diethylene glycol ethyl propyl ether,
10  diethylene glycol monobutyl ether, diethylene glycol dibutyl
ether, diethylene glycol methyl butyl ether, diethylene glycol
ethyl butyl ether, diethylene glycol propyl butyl ether,
diethylene glycol menopentyl ether, diethylene glycol dipentyl
ether, diethylene glycol methyl pentyl ether, diethylene glycol
15 ethyl pentyl ether, diethylene glyccl propyl pentyl ether,
diethylene glycol butyl pentyl ether, diethylene glycol monohexyl
ether, and like diethylene glycol ether compounds; mcnoethylene
glycol monomethyl ether and like monoethylene glycol ether
compounds; triethylene glycol monomethyl ether, triethylene
20  glycol monobutyl ether, and like triethylene glycol ether
compounds; tetraethylene glycol monomethyl ether and like
tetraethylene glycol ether compounds; dipropylene glycol
moncmethyl ether, dipropylene glycel dimethyl ether, and like
dipropylene glycol ether compounds; and the like. These may be
25 used singly, or in a combination of two or more. Among them,
diethylene glycol monomethyl ether, triethylene glycol monomethyl
ether, diethylene glycol monobutyl ether, triethylene glycol
moncputyl ether, dipropylene glycol monomethyl ether, dipropylene
glycol dimethyl ether, diethylene glycol monchexyl ether, and
30 diethylene glycol dibutyl ether are particularly preferable in
terms of safety, and in terms of the property of dissolving flux
residues as well as gap cleaning property.
[0045]
It is preferable that the compconent (A) has the

35 property of completely dissolving in water under conditions of a
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liguid temperature of 20°C and a pressure of 100 kPa. Specific
examples of the component {A} include diethylene glycol
monomethyl ether, triethylene glycol monomethyl ether, diethylene
glycol monobutyl ether, triethylene glycocl monobutyl ether,
dipropylene giycol monomethyl ether, and the like. When such a
component {(A) is used, the cleaner for removing water-socluble,
lead~-free soldering flux of the present invention exerts an
excellent property of dissolving flux residues as well as gap
cleaning property.

[0046]

It is preferable that the cleaner for removing water-
soluble, lead-free soldering fiux of the present invention
further comprises: an amine compound (B) (hereinafter referred to
as “component {(B)”) represented by Formula (1):

[0047)

R'—N—(CH,CH,0) .—Y
! (1)

(CH,CH;0) » —Z

[0048]

wherein R is Ci-7 alkyl or hydrogen, Y is Ci-s alkyl or hydrogen, Z
is Cis alkyl or hydrogen, a is an integer of 1 te 5, and b is an
integer of 0 to 5; and/or a chelating agent having no aminc group
(C) {(hereinafter referred to as “component (C)”).

[0049]

The cleaner for removing water-soluble, lead-free
scldering flux of the present inventicn may comprise any
combination of the component (A) and water; the component (A),
water, and the component (B}; the component (A), water, and the
compcnent (C); or the component (A), water, the component (B),
and the component (C}.

{0050}
Because water-soluble, lead-free scldering flux

residues can contain an acid or base substance as an activator,



Ex.6 100 66.7 Ex.7 100 92.3 Ex.8 100 12.5 12.5 Ex. 9 100
12.5 12.5

....12...

the pH change is likely to be induced upon dissciution of the
residues in the cleaner. However, incorporation of the component
(B} and the component (C), in addition to the component (&) and
water, into the cleaner causes a buffer action, which can

5 nminimize the pH change of the cleaner in the event that the
water-soluble, lead-free soldering flux residues are dissolved in
the cleaner. This results in the prevention of deterioration of
the performance ¢f the cleaner, allowing the cleaner to exert
excellent flux cleaning ability. For this reason, & combination

10 of the component {A), water, the component (B), and the component
(C) is particularly preferable.

[0051]
The component (B) is not limited, and may be selected
from various known compounds. Specific examples thereof include

15 ethanolamine, N-methylethanolamine, N-ethylethanolamine, N-
propylethanolamine, N-butylethanolamine, N-{t-butyl)ethanclamine,
N, N-dimethylethanolamine, N,N-diethylethanclamine, N,N-
dibutylethanolamine, and like moncethanclamine compounds;
diethanolamine, N-methyldiethanolamine, N-ethyldiethanclamine, N-

20  butyldiethanolamine, N-propyldiethanolamine, N-(t-
butyl}diethanolamine, and like diethanclamine compounds; and the
like. These may be used singly, or in a combination of two or
more., Among them, diethanolamine ccompounds are preferable;
particularly, at least one member selected from the group

25 consisting of N-methyldiethanolamine, N-ethyldiethanolamine, N-
butyldiethanolamine, and N-propyldiethanolamine is preferable in
terms of excellent safety, particularly in terms of the
contamination-prevention property and low-foaming property.
[0052]

30 The component (C) 1s not particularly limited as long
as it is a chelating agent having no amino group in the molecule,
and may be selected from various known compounds. In particular,
an aliphatic hydroxycarboxylic acid-based chelating agent and/or
a (poly)phosphoric acid-based chelating agent is preferable in

35 terms of the contamination-prevention property.
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[0053]

Specific examples of the aliphatic hydroxycarboxylic
acid-based chelating agent include a hydroxy carboxylic acid,
which is formed of a straight chain alkyl group having a carbon
numper of about 2 to 5 as its basic structure; and about 2 to 3
carboxyl groups and about 1 to 3 hydroxy groups bonded thereto,
Examples of hydroxy carboxylic acids include citric acid,
isocitric acid, malic acid, tartaric acid, salts therecf, and the
like. Examples of the salts include scdium salts, potassium salts,
ammonium salts, alkanolamine salts, and the like. Among them, in
terms of the contamination-prevention property, at least one
member selected from the group consisting of citric acid,
isocitric acid, and malic acid is preferable, and citric acid is
particularly preferable.

[0054]

Examples of the (poly}phosphoric acid-based chelating
agent include orthophosphoric acid, pyrophosphoric acid,
triphosphoric acid, salts thereof, and the like. Examples of the
salts include sodium salts, potassium salts, ammonium salts,
alkanolamine salts, and the like. Among them, in terms of the
contamination-prevention property, at least one member selected
from the group consisting of orthophosphoric acid, pyrophosphoric
acid, and triphosphoric acid is preferable, and pyrophosphoric
acid is particularly preferable.

[0055]

If a chelating agent having an amino group in the
molecule is used instead of the component {C), the object to be
cleaned is likely to be re-contaminated during the water-rinsing
step. For this reason, in the case where a chelating agent is
added to the cleaner for removing water-~soluble, lead-free
soldering flux of the present invention, it is preferable that
the above-described chelating agent that has no amino group be
used, rather than a chelating agent having an amino group in the
molecule (e.g., ethylenediaminetetraacetic acid or 2-

hydroxyethyliminodiacetic acid).
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roc56)

The cleaner for removing water-soluble, lead-free
soldering flux of the present inventicon preferably contains about
0.1 to 10 parts by weight of the component (B) and/or about 0.04
to 4 parts by weight of the component (C), per 100 parts by
weight of water. It is more preferable that the amcunt ©f the
component (B) is about 1 to 10 parts by weight and the amount of
the component (C) is about 0.6 to 4 parts by weight. With this

amount range, the viscosity of the cleaner can be lowered while

' maintaining the property of dissolving lead-free solder flux,

thereby improving the gap cleaning property.
(0057]

The cleaner for removing water-scluble, lead-free
soldering flux of the present invention may also contain another
halogen—-free organic solvent, in addition to the component (A),
if necessary. Specific examples of other halogen-free organic
solvents include nitrogen-containing compound-based solvents
{1, 3-dimethyl-2-imidazolidinone, 1,3-diethyl-2-imidazeolidinone,
1,3-dipreopyl-2-imidazolidinone, N-methyl-2-pyrrolidone, and the
like), alcochol-based solvents (methanol, ethanol, benzyl alcohol)
and the like), ketone-based solvents {acetone, methyl ethyl
ketone, and the like}, ether-based scolvents (disthyl ether,
tetrahydrofuran, glycol ether, and the like), ester-based
selvents (ethyl acetate, methyl acetate, and the like), and the
like. These may be used singly, or in a combination of two or
more.

[0058]

The cleaner for removing water-soluble, lead-free
goldering flux of the present invention may contain various types
of known additives insofar as the effects of the present
invention are not impaired. Examples c¢f the additives include
nonicnic surfactants {(excluding those that are used as the
component {A) or the component (B)), anionic surfactants,
cationic surfactants and like various types of surfactants;

antifoaming agents, anti-rust agents, antioxidants, and the like.

25

!
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[0059]

Examples of the nonionic surfactants include compounds

represented by Formula (3):

R°-0- (CHz—CH,-0) 4—H

wherein R° represents Cgop alkyl and d is an integer of 0 to 20,
and polyoxypropylene-based surfactants thereof; ethylene oxide
adducts of fatty acid amides, sorbitan fatty acid esters, sucrose
fatty acid esters, fatty acid alkanclamide, and polyoxypropylene-
based surfactants thereof; and the like. These may be used singly,
or in a combinaticn of two or more.

[0060]

Specific examples of the anionic surfactants include
sulfuric acid ester-based anionic surfactants (higher alcohol
sulfuric acid ester salts, alkylsulfuric acid ester salts,
polyoxyethylene alkylsulfuric acid ester salts, and the like),
sulfonic acid salt-based anionic surfactants {(alkylsulfonic acid
salts, alkylbenzene sulfonic acid salts, and the 1ike), and the
like. These may be used singly, or in a combination of two or
more.

[0061]

Specific examples of the cationic surfactants include
alkylated ammonium salts, quaternary ammonium salts, and the like.
Examples of amphoteric surfactants include aminoc acid amphoteric
surfactants and betaine amphoteric surfactants. These may be used
singly, or in a combination c¢f two or more.

[C062]

By bringing the cleaner for removing water-soluble,
lead-free soldering flux of the present invention into contact
with water-soluble, lead-free soldering flux adhering to an
obiect to be cleaned, the water-soluble, lead-free soldering flux
can be removed. Therefore, the present invention provides a
method for removing water-soluble, lead-free scldering flux, the
method comprising bringing the cleaner for removing water-soluble,
lead-free soldering flux into contact with the water-soluble,

lead-free soldering flux adhering to an cobject to be cleaned.
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There is no limitation to the method for bringing the cleaner for
removing water-soluble, lead-free soldering flux into contact
with water-soluble, lead-free soldering flux, and various known
methods may be employed. Specific examples thereof include a

5 method for spraying the cleaner onto an object to be cleaned to
which water-soluble, lead-free soldering flux is adhered by means
of a spray device; a method for immersing an object tc be cleaned
in the cleaner and subjecting the object to ultrasonic cleaning:;
a method performed with the use of a direct cleaning device (e.g.,

10 Direct Pass™, product of Arakawa Chemical Industries, Ltd.:

Japanese Patent No. 2621800); and the like.
10063]

A cleaning method of the present invention, which uses
the cleaner for removing water-soluble, lead-free soldering flux

15 of the present invention, comprises:

a cleaning step comprising bringing the clieaner for
removing water-soluble, lead-free soidering flux into contact
with an object to be cleaned to which water-soluble, lead-free
soldering flux is adhered, so as to remove the water-soluble,

20 lead-free soldering flux from the object: and

a water-rinsing step comprising roughly rinsing with
water the object from which the water-soluble, lead-free
gsoldering fiux was removed, so as to clean off cleaner components
achering to the object.

25 [C064]

Cleaning an object with the use of the cleaner for
removing water-soluble, lead-free soldering flux may be conducted
by using, for example, a cleaning device equipped with a cleaning
tank and a pre-rinsing tank.

30 [C065]

In the cleaning tank, an object is cleaned by using the
cleaner for removing water-soluble, lead-free soldering flux of
the present inventicn. In the cleaning tank, the water-soluble
flux undergoes dissolution, allowing the removal therecf from the

35 object.
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[0066]

The pre-rinsing tank is used after the cleaning tank.
In the pre-rinsing tank, the cleaner components adhering to the
object are roughly rinsed with water, and the cleaner components

5 containing water-soluble flux are peeled off from the object.
[CO67]

In the removing method and cleaning method ¢f the
present invention, which use the cleaner for removing water-
soluble, lead-free soldering flux of the present invention, the

10 amount of the waste liguid resulting from pre-rinsing water used
for rough rinsing can be greatly reduced, compared with the case
where a cleaner for removing rosin flux residues is used. The
reason therefor is explained below.

[0068]

15 Pre-rinsing water before being used for the cleaning is
water. Upon increase in freguencies of the cleaning of rosin flux
residues using a cleaner, the concentration of the cleaner in the
pre-rinsing water gradually increases. When the concentration of
the cleaner in pre-rinsing water reaches a certain level or more,

20 the pre-rinsing water is usually discarded and replaced with
fresh water. OCne of the features of the cleaner for removing
water-soluble, lead-free scldering flux of the present invention
ig that it contains water at a higher ratio, and thus the
concentration of the cleaner is low. Therefore, even when

25 cleaning is repeatedly performed, the concentraticn of the
cleaner in pre-rinsing water is not easily increased. For this
reascn, the cleaner of the present invention can greatly reduce
the amount of the waste ligquid resulting from pre-rinsing water,
compared with a cleaner for removing rosin f£lux residues, which

30 contains water at a lower ratio.

Examples
[0069]
Hereinafter, the present invention is described in more

35 detail, with reference to Examples. However, the present



Conp. Ex.7 100 900 Conp. Ex.8 100 [0072] -19- The
abbrevi ations used in Table 1 indicate the follow ng: BDG Diethyl ene

gl ycol nonobutyl ether BTG Triethylene glycol nonobutyl ether 5 DMFDG

Di propyl ene glycol dinethyl ether MBD: N-butyl diethanolam ne CA: CGtric
acid MA: Malic acid PA: Pyrophosphoric aggd 10[0073] Production of sanple
for evaluation of water-soluble flux <cleaning ability 0.1 g

each of conmekgiabhyiavaid abkervates -8l ubhepiésx i) chprodugt epanes’
Sparkl e Fl ux WF-6070; produced by Senju_ Mta

and “parts” represent “percent by weight” and “parts by weight”,
respectively, unless otherwise particularly specified.
[0C70]

5 Preparation of cleaner

The components shown in Table 1 were mixed (on parts by
weight basis), and the cleaners of the Examples and Comparative
Examples were prepared.

[0071]
10 Table 1

C
Water A B cl <z
BDG BTG DMFDG MBD Monoethanclamine CA MA PA
Ex. 1 100 5.26
Ex. 2 100 7.53
Ex. 3 100 11,1
Ex. 4 100 25.0
Ex. 5 100 42.9
Ex. 6 100 66.7
Ex. 7 100 92.3
Ex. 8 100 12.5 ] 12.5
Bx. © 100 12.5 i2.5
Ex. 10 100 25.0
Ex. 11 100 12.5 12.5
Ex. 12 100 25
Ex. 13 100 25.0 0.188
Ex. 14 100 25.0 1.25
Ex. 15 100 25.0 2,38
Ex. 16 100 25.0 1.25
Ex. 17 100 25.0 0.0750
Ex. 18 100 25.0 0.625
Ex. 19 100 25.0 3.75
Ex, 20 100 25.0 0.625
Ex. 21 1060 25.0 0.625
Ex. 22 100 25.0 1.25 0.625
Comp .
Ex. 1 100
Comg .
. o 100 1.01
Comp.
ax. 3 160 3.09
Comp.
— 100 150
Comp.
—_— 100 233
Cemp.
Ex. 6 100 400
Comp.
m. 7 100 900
Comp .
EX. 8 100

[C072]



15 Industry Co., Ltd.) and water-soluble flux (2) (product name: ALPHA

W5- 3018; produced by Cookson Electronics Co.) were respectively applied to
Cu test pieces (0.3 x 40 x 40 mm, and heated for 30 seconds on a hot plate
at 270C in atnospheric air. The thus-obtained water-soluble flux residues
were used as 20 sanples for evaluation of gthe water-soluble flux cleaning
ability. [0074] Production of sanple for evaluation of gap cleaning
property A sol der redirst abbsévioarchs( hs8d xidrabl40 1mmhd deetwhitéle sol der
bunps (bunp g_aneter 120 pm bunp height: 30 pm pitch: 25 180 pm were
arranged i 1841960 (pieces) array in an al nost square shape was used.
The wat er - ssaibipg et hiiXerld )g19icol 2hon@saaapkiadrt o t he bunps, and transparent
gl ass ChIpS 0.5 x 16 x 16 mm were honded and connected to the top

portions oft%He “hufbay:efie Halpl &8RRI ¢ He&ERE for 20 seconds in a refl ow

furnacesat mrgl:peakréMmelalure-of14@AGy,1Thenthus- obt ai ned flux residues
were used as sanples for evaluation of gap cleaning property. [0075] Test

1: Eval uat i*8¥ of At el kHihasicd aniy& cl eaning ability The
sanmpl es forg;he evaluatipn of water-soluble flux 35 cleaning ability were
introduced into the stirring cleaners of -20- the Exanples and the

Conpar at i vé'’Ex¥apiesatitht had been heated to 40C, and the tinme required to
renove the t i si dues was neasured. Wether the

wat er - solug%Q %Pﬁé ﬁ%%%?eéyégﬁg removed was determ ned by visual

i nspectPon [dégendi ng on 5 whether the water-soluble fl ux re5|dues wer e
ellnlnatedEk%%gZ@lO&O %qg%%h g, property
15A cl eani rig Wa i pHe at-uati on of
gap cl eani nd.epnoper &ly: uinder predeternlned cleanlng condltlons and the fl ux

resi due renoval perf nce eva uat ed mheth qu
resi dues remai ned or mg?% ?%ﬁ%v c§%¥E5F%ﬁ%f§jyﬁE§€% n%%t%ﬁésﬁﬁga

t ranspar ent(1gl agpso@@cichizpe: E@aiale(Fkﬁwwmmg6omnd|@1auutedCb9a9em¢prMamhad A
di rect . cl eani ng. dev . 0., Diirect Pas uct ama Chem ca
Indust}s % g yJ‘banégﬁgﬁaﬁﬁﬂtw$&ﬁr2%%@?%508? nlﬁ’j0 P%B N %ani ng
liquid - ttm;mheammé; q:li'c@@.c@ﬁ b ecdiapl E&e@ﬂﬂoﬂii’tﬁs Conpawatsve Exanpl es;

L|qU|d temperature: 70C Tire: 9 mn; Flowrate: s Ri.nsing step:
Ri nsing | i qEEaSCHeToh ARPME O ¢7 itk FOSFBApE? aii Lﬁéfg Z0€0 Fhve: 22 ni n;

Fl ow rate: h%a%dntcsr DxyidGonet bada mhat Aiakediyi pgo MetiRodicndepPperat Wie:,
80C, Time: 15 mn [0079] Criteria of cleaning evaluation 35 A: Renoval of

the flux rddedibesvRiRpoes weeer-gqlune fdigyapsbiiehe'sieukspesitues was
i nsuf fb6i entfabber2r sboysudhenr esubts Rirdestavbiandidx 00805 aFabkey 2

[0G74]

Production of sample for evaluation of gap cleaning property

A solder resist test board (1.0 x 40 x 40 mm) on which
solder bumps (bump diameter; 120 um; bump height: 30 pm; pitch:
25 180 ym) were arranged in a 60 x 60 {(pieces) array in an almost
square shape was used. The water-soluble flux (1) or (2) was
applied to the bumps, and transparent glass chips (0.5 x 16 x 16
mm) were bonded and connected to the top portions c¢f the bumps.
The samples were heated for 20 seconds in a reflow furnace at a
30 peak temperature of 260°C. The thus-obtained flux residues were
used as samples for evaluation of gap cleaning property.
[0075]}

Test 1: Evaluation of water-soluble flux cleaning ability

The samples for the evaluation of water-soluble flux

35 cleaning ability were introduced into the stirring cleaners of



Flux Ceaning Ability Gap C eaning Property W-6070 W5-3018 W-- 6070
W5-3018 Ex.1 3 2 AAEX.2 32 AAEX.332AAE.432AAE.532AA
Ex.6 4 4 A AEx.7

-

the Examples and the Comparative Examples that had been heated to
40°C, and the time required to remove the water-soluble flux
residues was measured. Whether the water-soluble flux residues
were removed was determined by visual inspection depending on

5 whether the water-soluble flux residues were eliminated.

Required Time was less than 8C s
Required Time was 80 s or more and less than 100 s

10 Required Time was 200 s or more and less than 400 S

[

1

2

3: Required Time was 100 s or more and less than 200 s
4

5: Reguired Time was 400 s or more and less than 600 s
6: Required Time was 600 s or more

[0077]

Test 2: Evaluation of gap cleaning property

15 A cleaning test was carried out using the samples for
the evaluation of gap cleaning property under predetermined
cleaning conditions, and the flux residue removal performance was
evaluated. At this time, whether the flux residues remained or
were removed was visually determined via the transparent glass

20 chips.

[0C78]

Cleaning conditions

Cleaning method: A direct cleaning device (e.g., Direct Pass’,
product of Arakawa Chemical Industries, Ltd.: Japanese Patent No.
25 2621800)
Cleaning step: Cleaning liguid - the cleaning liquids of the
Examples and the Comparative Examples; Liquid temperature: 70°C;
Time: 9 min; Flow rate: 0.66 m/s
Rinsing step: Rinsing liquid; deionized water; Liquid
30 temperature: 40°C; Time: 1 min; Flow rate: 0.66 m/s
Drying: method: hot-air drying method; Temperature: 80°C; Time:
15 min
[C079]

Criteria of cleaning evaluation

35 A: Removal of the flux residues was possible



.9 33 AAEX.103 2 AAEX.11 3 3 A E.12 43 AA
AA

-23 -

B: Removal of the flux residues was insufficient

Table 2 shows the results of Tests 1 and 2.

[0080]
5 Table 2
Flux Cleaning Ability Gap Cleaning Property
WEF-6070 Ws-3018 WE-6070 WsS-3018
Ex. 1 3 Z A A
Ex. 2 3 2 A A
Ex. 3 3 2 A A
Ex. 4 3 2 A A
Ex. 5 3 2 A A
Ex. ¢ 4 4 A A
Ex. 7 4 4 A A
Ex. 8 3 2 A A
Ex. 9 3 3 A A
Ex. 10 3 2 A A
Ex. 11 3 3 A A
Ex. 12 4 3 A pa
Ex. 13 2 2 A A
Bx. 14 2 2 b2y A
Ex. 15 Z 2 A A
Ex. 16 3 2 A A
Ex. 17 2 2 A a
Ex. 18 2 2 A A
Ex. 19 2 2 A A
Ex. 20 2 2 A A
Ex. 21 2 2 A A
Ex. 22 1 1 A A
Comp. Ex. 1 6 2 B A
Comp. Ex. 2 6 2 B A
Comp. Ex. 3 & 2 B A
Comp. Ex. 4 5 4 B B
Comp. Ex. 5 5 4 B B
Comp. ExX. 6 5 5 B B
Conp. Ex, 7 & 6 B B
Comp. Ex. 8 & 6 B B
[0081]

The terms used in Table 2 indicate the following:
WE-6070: Water soluble flux (1) (product name Sparkle Flux WE-
10 6070, produced by Senju Metal Industry Co., Ltd.)
WS-3018: Water-soluble flux (2) (product name ALPHA WS-3018,

produced by Coockson Electronics Co.)
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CLATIMS

[Claim 1] A cleaner for removing water-soluble, lead-
free scldering flux, comprising a glycol ether compound {A) and
5 water, the glycol ether compound (A) being contained in an amount

of 5 to 100 parts by weight per 100 parts by weight of water.

[Claim 2] The cleaner for removing water-soluble, lead-
free soldering flux according to claim 1, wherein the cleaner
10 comprises 5 to 45 parts by weight of the glycol ether compound
{A}) per 100 parts by weight of water.

[Claim 3] The cleaner for removing water-soluble, lead-
free soldering flux according tc claim 1 or 2, which further

15 comprises:

an amine compound (B) represented by Formula (1):

R'—N—-(CH,CH,0) .—Y
| (1)

(CH,CH;0) v+ — Z

wherein R} is Ci5 alkyl or hydrogen, Y is Cis alkyl or hydrogen, Z
is Cys alkyl or hydrogen, a is an integer of 1 to 5, and b is an
20 integer of 0 to 5; and/or

a chelating agent having no aminc group (C).

[Claim 4] The cleaner for removing water-soluble, lead-
free soldering flux according to any one of claims 1 to 3,
25 wherein the glycol ether compound (A) is represented by

Formula {2):
IQ-B

I
RZ2O- (CH,CHO) _-R*? (2)
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wherein R? is Ci¢ alkyl, R® is methyl or hydrogen, R® is Cj.s alkyl

or hydrcgen, and ¢ is an integer of 1 to 4.

{Claim 5] The cleaner for removing water-soluble, lead-
free soldering filux according to any one of claims 1 to 4,
wherein the glycol ether compound (A} exhibits a property of
completely dissclving in water under conditions of a ligquid

temperature of 20°C and a pressure of 100 kPa.

[Claim €] The cleaner for removing water-soluble, lead-
free soldering flux according to any one of claims 1 to 5,
wherein the glycol ether compound (A) is at least one member
selected from the group consisting of diethylene glycol
monomethyl ether, triethylene glycol monomethyl ether, diethylene
glycol monobutyl ether, triethylene glycol monobutyl ether, and
dipropylene glycol moncmethyl ether.

[Claim 7] The cleaner for removing water-soluble, lead-
free scldering flux according to any one of claims 3 to 6,
wherein the amine compound (B) is at least one member selected
from the group consisting of N-methyldiethanolamine, N-
ethyldiethanolamine, N-butyldiethanolamine, and N-

propyldiethanolamine.

[Claim 8] The cleaner for removing water-soluble, lead-
free soldering flux according to any one of claims 3 to 7,
wherein the chelating agent having no amino group (C) is an
aliphatic hydroxycarboxylic acid-based chelating agent and/or

a (poly)phosphoric acid-based chelating agent.

[Claim 9] The cleaner for removing water-scoluble, lead-
free soldering flux according to claim 8, wherein the aliphatic
hydroxycarboxylic acid-based chelating agent is at least one
member selected from the group consisting of citric acid,

isocitric acid, and mzalic acid.

6

B



B B [0081] The terns used in Table 2 indicate the

follow ng: W-6070: Water soluble flux (1) (product nanme Sparkle Flux W10
6070, produced by Senju Metal Industry Co., Ltd.) W5-3018: Water-soluble
flux (2) (product nanme ALPHA W5- 3018, produced by Cookson El ectronics Co.)
-22- CLAI M5 [Claim1l] A cleaper for renoving water-soluble,

| ead-free soldering flux, conprising a glycol ether conpound (A) and 5

wat er, the glycol ether conpound (A) being contained in an amount of 5 to

100 parts by wei ght r. 100 rts by weight of water. aim he cl eaner
for renoving water- sﬁl%&ﬁll@, 1@@6\%‘-‘9 Fﬁ?@nggl %%rr iTTgF IR ‘gacqceorrﬁcﬁo%‘blﬁ’ claimi,
wher ei n theldeanes 481 aMPG $€8x Saddr4B ngatd Schyime, ghteoéit hengl ycol

et her conpoun er 100 parts by weight of water. [Claim 3] The cleaner
For 1 et ndAkat BroBdt e nnge st Sl ia S F SR o P ke Beb ot ng Lo

clai m 1sor m2ypwhi g81 Eddderrold t6RNMBELSE Scorl stThReo € 08POshd(sBhok epr &sent ed
by Formula (1): R 1 N -(CH2CH20) cY (1) (CH2CH20) b Zz wherein RLis Cl1_7

al kyl or hy¥egBASPNCTAC Grig, afRY | tH¥PHRANEEeR, 22 Y s C1-5 al kyl or
hydrogen, a is an integer of 1 to 5 and b is an 20 integer of 0 to 5;

and/ or a chel ating agent having no am no group (C). ECI ai m 4]
The cl eaner for renpvicRginat el -l gbkanser ek fucgevippder iy FalyR1lg&ecor di ng
to any one q0f, . cl-aj - er el : C ~ A is
represent ed-lL%l%(;1 Egégﬁ?%lé%lﬁgé%%0%@(%%5%2%30)%%-&Rll%f?%q%rlégggpahuye%% R2 is
Cl_6 alRyl whR3eis wit hyleamerhydrpyedes R4 1i $0C10 . mrilskyly weitlydrofgdhe and c

is an integer. of I | egn r g -sol ubl e,
| ead- 5 fr%gnrlggl 8%%5%@ I(l[l?)g(:I %@?6%%&1 octoa%ys‘(%#egok?fg g\{égl\ﬁjtﬁg ?f%?%ﬁéﬂf, wherein
t he gl ycol céehetingnpmnid HeA)nexhe bartisica gpropefty mfr ddfpbetrts yowivesghti ng
in water un r onitions of aliquid tenperature of 20C and a pressure of
100 kPa. 16’[ d'arm 6] The cl eaner for renoving water-soluble, |ead- free

sol dering flux according to any one of clains 1 to 5, wherein the glycol

et her npound (A) i t.le ne nmber selected.fromthe gro

consi stong of i et hy EnL5l yebi Hio fOREER! L6t HEFe PP et RoT er grucol
m)noget h?/l l%tﬁhefreélijse:fjlwraﬁgl hugl ?{@@irldmrqobutaﬂay leimze;?f rieéhbys ere 1gl,ycol
nonobutyl ether, aj i_propyl ene col nononet hyl et her. .

[Cl aim 7] r@P"éaﬂ%? Cf]r?ra“r%rrﬁﬁ?i“ﬂ l%%i &S5 § Mﬁ?&ﬁ%-@@@“@%l deiri S | ux
accordi ng t:gianycone@fd clpai, mend t8e GhARtWAgTr 8hdnt heydmgnaccampengo«B) is
at | east one nenber selected fromthe group consisting of

N- net hyl di dfhanol ami ne, Net hyl di et hanol anmi ne, N-butyl di et hanol am ne, and
Npr opyb @i et hanol am ne. 25[Cl ai m 8 The cl eaner for renoving water-sol ubl e,

| ead-
[Claim 13] A method for removing water—-soluble, lead-

free scldering flux, comprising
bringing the cleaner for removing water-soluble, lead-
free soldering flux of any one of claims 1 to 12 into contact

25  with water-soluble, lead-free soldering flux.

[Claim 14] A method for cleaning an cbiect to be
cleaned to which water-soluble, lead-free soldering flux is
adhered, comprising:

30 a cleaning step comprising bringing the cleaner for
removing water-soluble, lead-free scldering flux of any one of
claims 1 to 12 into contact with an object to be cleaned to which
water-soluble, lead-free soldering flux is adhered, so as to
remove the water—soluble, lead-free scoldering flux from the

35 object: and



free soldering flux according to any one of clains 3 to 7, wherein the
chel ati ng agent having no amno group (C) is an aliphatic hydroxycarboxylic
aci d- based chel ati ng agent and/or a (poly)phosphoric acid-based chel ati ng
agent. 30 [Claim9] The cleaner for renoving water-soluble,

| ead-free soldering flux according to claem 8, wherein the aliphatic

hydr oxycar boxyl i ¢ aci d- based chel ating agent is at | east one nenber

sel ected fromthe greupatensrstsings eftepi tomeriading, r88ghkociisiicgawid; and
malic acid. _.-24- . [ aim.10] The_ cl r. for _reppving
mater-soluﬂﬁgfr]Egﬁ-??%%ﬂégﬁggrﬁhbc?f%¥J5@58?6?%§ﬂﬁ§'cﬁ f ggé%Merein t he
(pol y) phospludrdesiagi fthased ehabatd Ngs@gentol sladn lEdstleared arenernts
selected fromthe gro consi sting of orthophosphoric acid, pyrophosphoric
acid, and f%ﬂ%ﬁ&gahﬁ?ﬁ@“a6ﬁa?0 Cl ai m 11] The cl eaner for renpving

wat er -sol ubl e, | ead-free soldering flux according any one of clains 3 to
10, 10 wherein the cleaner conprises 0.1 to 10 parts by weight of the am ne
conmpound (B) and/or 0.04 to 4 parts by weight of the chelating agent having
no amno group (C) per 100 parts by weight of water. 15[ C aim 12] The

cl eaner for renoving water-soluble, |ead-free soldering flux according to
any one of clains 3 to 11, wherein the cleaner conprises the glycol ether
conmpound (A), the am ne conpound (B), and the chel ati ng agent havi ng no
am no group (C. 20 [Claim13] A nethod for renoving

wat er - sol ubl e, | ead-free soldering flux, conprising bringing the cleaner
for renoving water-sol uble, |ead- free soldering flux of any one of
claims 1 to 12 into contact 25 with water-soluble, |ead-free soldering
flux. [Caim14] A nmethod for cleaning an object to be cl eaned
to which water-soluble, |ead-free soldering flux is adhered, conprising:
30a cl eaning step conprising bringing the cleaner for renoving

wat er - sol ubl e, | ead-free soldering flux of any one of clains 1 to 12 into
contact with an object to be cleaned to which water-soluble, |ead-free
soldering flux is adhered, so as to renove the water-soluble, |ead-free
soldering flux fromthe 35 object; and -25- a water-rinsing
step conprising roughly rinsing with water the object fromwhich the

wat er - sol ubl e, | ead-free soldering flux was renoved, so as to clean off

cl eaner conponents adhering to the object.



