CLEANI NG AGENT FOR REMOVAL OF SOLDERI NG FLUX TECHNI CAL FI ELD Thi s invention
related to a conposition and nmethod for renoving sol der fl ux. BACKGROUND
Sol der i SWOLBB/MBASFhe manufacture of electronic parts, ECELSEYA064228
assenbl i es, and equi pnent used in the manufacturing of electronic
assenblies. This, diFANINEUVENT BSRIREMOVAL OF dePRRINGeRUKS sol der flux,
regardl ess of the type of solder used. Any and all of these conponents,
assenblies, and equi pment used THCHNE tFcture of assenblies nust be
pristine cl egRisiicMdAgElat@ oAV BnHoiMInlHBRELON R tenfovindkSilerdRke. DI SCLOSURE OF
| NVENTI ON According to the Bresent i nvention, a conposition is
provided which is effective for é; I der flux either as a .
concent r at ed sBREAE LRH ifthe MlhuticRfle Y dddrdBe Shts, JREGOIRGIEL Qi 1 s ef fective
to renove, in a single step, all types of solder fluxes including, rosin
type, reSrRmeYecd indicanasaiaciuringpf clestairassepblien flhiseinevibfunrwltaiitee and wat er
sol ubl & &SRk RAbIAd: WL Segarils GRS JrisQBer@¥ddl Rinl, SnEALHlLNt Cl €ani ng and
rinsing properties with polar rinsé agents such as water and al cohols. The
conposi toBmoRditpispasdics, ppdnasipipicrinesdih jhecanpigetyle ofespemblieTPEREY and an al kal |
and has Qisptd @dan & 0rli§3S hvoRRMbundtion at PLRE §1aP! y, greater than 7.S.
Optionally the concentrated conposition nmay have a secondary sol vent system
that is added with the TPCBPRR-QERE PRENYBYEIONanount of solvent in the
concent r at ed ALORAS i thORedeANIRfi ST AnRLishPis 3ovARa Waldl t, and
preferably from 30§t o} _9]%?989% wélilgﬁt pel%%lgnt ts%é)on(%gr sé:?ggetﬁﬁgfvg? ali may
range f riemPOnOIdder B athgids gleencgetratedmaterigperidgiiad with mpter dThe0 per cent,

pr ef er ablohplfridids SHRAICE Amovelin # HOPSEAN et Balafke Ty RAgled to the
concentrated conposition to assist in cledning efficacy. Optionally

cor r osi d¥iPd. FRIBYReorosSleaguip Y egsidug leaddiee sorganlvabid npdgatanyehvbls saldetingor

sequest ranpks 1% HEpRAME i WM RRAONA AN 5%&! Wi Golafride art. The
concentrat ed coﬁpo%%tﬁon na? e uée%.ned¥@(§¥n§@§8 ISP%QEP%?%%QMIth wat er

t 0 resulageithsugh epwderrand alcohoks. dhe edmposibapemiprisesrifromband 8lydol Wwetylgdtter per cent t o
0.1 wei e acent i n t idion. The

diluti O%H%?Bt Léﬁc%%ﬁg(gﬁt rat égé\nhﬁpatg%af%a\?v&ﬂgg’?rgg%ﬁt ?rf)aﬁéem%g?l%s of cleaning
machi nesOptiphalyshnoeserntraied ampotitiotsaciempa sicridary sbigerd nystonotiaitis aklékct i ve to

di ssol V&it] HEP¥ERE LS glle%ﬂot%pelngo%m NS, lt/el:nklx't}'xg- @0% é%rgt%g Q tm Ion1 igrp rtarhé)en al so
contenpl ates a nethod of renoving SOT der 1 ux By cont a¢ I'Ng a~substrate
cont ai nifngn 0.0& tesW Wereighk percenh amd mefagble fiotmel twb2.90% heightgrepesi ti on of the
inventiq&mvggd%ﬁ%?mgﬁgégxt,_Asubstrate@?is defmed as any el ectronic part,

el ectronic ass y, Or° equi pnent used in the manufacturing of electronic
assenbl iresge ﬂm&%mwprnaﬁptfﬁhﬁlyluMWpe@dm, preferably @a€®r dance with

the invention,.novel .cleaning ¢ sitions have been fornul ated conpri sing
TPeBE a0 g af Rl S BERRRL R e S Fben o B Sl
concent radaeilg effearyl Opticalipasiosion hihtea] wiffetifppdyents, dhelddpk bgmalahy or t he

conposition contains qne or re addi tional solvent non-ioni c surface
active agaHtLutRy l?eoaélgff)d‘reflsi ﬁﬁﬁgﬁe?ﬁ?"%ﬂ?bycwg I&SL‘?‘@H gty Zﬁ%cé?feé‘frf‘tﬁ% agents, pH
buf f er i n@n@gdtidrsmayte vagiaRhtIatt100%) srtluky with &afeoartnp ichanast@ionsFi CS, as
known byht hose .ski}l eg in tgge art. ach,%f these additi vegl may conprise one
agent or PACHHBOPHPLIR “ &Y Steht Repreri gy Weighi pEsept copsratrfiorof B8 char acteristic
to the fdofdntrek eanposlios OTRASIUtiINVT the LofceRRACRIM IR A6k 6 ARG dji@nrmay be used
neat (at 1009 or diluted with water to result in a concentration of the

conposi tIGHE MBRRIER. Showanemitratingof giscomposyion isgeiagnt sEpEEnto dFolype
concentrﬁmﬁw§@mpggj§mﬁﬂngﬁm@ dilution of the concentrate wll allow use in
mul tiple styles of cleaning machines. The concentration of the conposition
is an anount]@FﬂﬁﬁﬁFW&mpﬁlgﬂ§§@@@ékwﬁéﬁﬁﬁ@§O@ﬁ@OEP%ﬁWESQWd@fing fl ux.

It is another inportant aspect of the present invention that the TPGBE
forns an azeotrope with water at 1.0% This results in a mniml |oss of
sol vent due to evaporation during theicl eaning process, even where
ventilation creates a pressure differential over the liquid surface which
ordinarily causes sol vent evaporation. The invention contenplates a
concentrated liquid cleaning conmposition which conprises TPGBE and a
sufficient anount of an alkali to result in a pH at | east about 7.5. The
conposition nay be diluted with water to a concentration of 0.1 to 99.1 wt
% In a preferred enbodi nment, the conposition can be diluted with water to
a concentration of about 30 to about 99.99% I n anot her enbodi nent,
the conposition may contain at | east one additional secondary solvent that
inparts different solubility parameters for different flux types. The
secondary sol vent or solvents may be in the conposition in a total anount
of up to90% preferably up to 70% The secondary solvent or solvents can be



a glycol ether of the fornula R1-0-(CxH2x0),1-H, wherein: Rl is an al kyl
group having 1 to 6 carbon atons, n is integer froml to 4, and X isS

i nt eger f‘WQ%PWQSE)“ﬁ an al cohol of the formula R2-0H, whEFE{US201H64228 oy

al kyl group having 1 to 8 carbon atons, a tetrahydrofurfuryl group, a
benzyl Qgétpta NyHaREGRaiang Meabldd luRy Diihdildagew@f the bendositibalbAnhdRSNpyr 1,
wherein: Npyrr represents a pyrollidone ring R3 is an alkyl group having 1
to 8 carBUHMSRoldhispapiah eobabaras ginetles 15 FRrERie HQHL%‘?CH@I% eYRY:-CO O R4,

wher ei n: oRAuibSedvRibdih the@talithetu@g df SleQkhlasdémbBesan i nteger from2 to 4
The secondary solvent is selected fromthe g@%§§E00n5|stlng of di propyl ene
I

glycol methyl ether, MPPERYPRALHIIEGOBES ENEION di propyl ene gl yco
butyl ether, ifhiBfQR%LEMAeCh¥aRn, IRNManBE REKposHion] R 8R4 rahverl butyl

et her, methoxy nethyl butanol, tetrahydrofurfuryl alcohol, benzyl alcohol,
N- rret hy| cqsgarighg i B@Hé and\prgtoR oreplialing degehidat rrpdsy %ng opthe ePriceigite, Noct yl
pyrollid o0l 3 ' di | |: utarate,

G 1 obut ol T e i b T SO S s et e, The
al kal i i idgivealoelvenss, somfonigrurgase adsive pgehdecorrpoioT ighibiters lhedatioriode, silicate, or
phosphat ?eq@&gf §aé%ftg,%%ffe&lﬁéeﬁmpEgentgfthapmgéif};tge f%gm% %ﬁar;;lﬂe‘?istpé’sgser red

am ne is an al kano
known by those skilled in the art. Each of these additives may comprise one agent or a

mixture of agents in order to impart the desired characteristic to the final cleaning
composition. The concentrated composition may be used neat (at 100%) or diluted with
water to result in a concentration of the composition from 99.9 weight percent to 0.1 weight
percent of the concentrate composition. The dilution of the concentrate will allow use in
multiple styles of cleaning machines. The concentration of the composition is an amount
effective to dissolve, remove, and clean soldering flux.

It is another important aspect of the present invention that the TPGBE forms an
azeotrope with water at 1.0%. This results in a minimal loss of solvent due to evaporation
during the cleaning process, even where ventilation creates a pressure differential over the
liquid surface which ordinarily causes solvent evaporation.

The invention contemplates a concentrated liquid cleaning composition which
comprises TPGBE and a sufficient amount of an alkali to result in a pH at least about 7.5.
The composition may be diluted with water to a concentration of 0.1 to 99.1 wt %. Ina
preferred embodiment, the composition can be diluted with water to a concentration of about
30 to about 99.99%.

In another embodiment, the composition may contain at least one additional secondary
solvent that imparts different solubility parameters for different flux types. The secondary
solvent or solvents may be in the composition in a total amount of up t090%, preferably up to
70%. The secondary solvent or solvents can be one or more of the following:

a glycol ether of the formula R;-O-(CxH»,O),-H, wherein:

R, is an alkyl group having 1 to 6 carbon atoms,



The al kanolam ne is selected fromthe group consisting of

nonoet hanol am nes, di et hanol am nes, triethanol am nes, am nonet hylfropanol ,
met hyl et RXAGPRMBRYS et hyl di et hanol ani ne, di net hyl et han&CAfHSaY 17064228

di gl ycol am ne, net hyl et hanol am ne, nononet hyl et hyl et hanol am ne,

di met hyl am nopr opy|satitRefrod Mo ophepy! di et hanol am ne,

i sopropyl hydr oxyl am ne, di net hyl am no net hyl propanol and conbi nati ons

t her eof The ¥ iHidiegehfremddpts are sel ected fromthe group consisting of
sodi um hydr 0%}, dgonoP Ot tBS Sk RY.BH0¥h&een: sodi um silicate, sodium
metasilicate, potassiumsilicate, sodium phosphate ot assi um phosphat e and
conbi nati ons t herBoi an alkyl groyp haviegrbod bRt ?to@ﬁétﬁfahbig?@rf?ﬂ]r%ra%aacti ve
agents are added {0,J1TRup¥ELytRANI NG, or processing. It is preferred that
the surface active agent is a nonionic surfactant. A typical nonionic
surfact ant i $n¥rald prrolkidasof WsifemuiaR:Npye fE€E™ r om oct yl phenol pol yreri zed
with ethylene OXNQ%reﬂ_Jé?en{%%%&ﬂid%nesﬂiﬁgf actant is added in an anount |ess

t han 10% and preferably | ess fhan 3% of the weight of the conposition.

One or nore corr oBisan plisHighiup dpengrhip drerbagderst o t he conposition to inprove
conpat i bi | i t yyp,Br 56 588k £RRIPRI-BIOENHLEQISRANS AL Ct ed from the group
consi sting of benzotriazoles, derivativées of benzotriazoles, water soluble
silicates, and i nBsgdthyl.stivt or istbuphosphoric acid. The preferred corrosion
inhibitor is an a I: net asilicate. One or nore buffering
agents may be addiég tént%gr%%%?rgfét%?-l control. Preferred buffering agents are
sel ect ed fr onhe heogdaniyolvednsickricd oo fthameny, confiistiag df dipropdarelsbxsll i ¢ aci ds.

Th f f i j - .

2 by oxEb Bl Rl ARETtrobd BBSoflop BB busd gt pronsens 1 aci ds,
hy dr ogenglatok mkthylséiiet, sliedfyleph glypih butylceties intthoan thegitivpnalcicdahydioéirfouf f er i ng
agent 1s 1&%‘3@ﬁen%&a%gggﬁgﬁ%ﬁﬂy%}!r&ﬂ%%‘éfl@-%&lyl"p otll?dolégﬁ\g}gr?)ﬂg pngghggneaﬁ- least 7.5

and, pre?era y 1'eas ne c¢ equestering
agent magctyieyatldent, timethiybadgatepdisicthllonccittepfligrethglslateicadiisobutyd ndipgguest eri ng
agents are ethyl enedi am netetraacetic acid (EDTA) or its salts and

et hyl ene%‘fsgﬁltﬂégﬁnﬁge-aﬂ?}shﬁg%u:%%iggl?aéagf}'d or its salts. I n anot her aspect
of the i nventlhealkalaisraé bragore sf qarammed @t dapMrioedanic hpgrotide silieat§ongl e st age wash

w th the_conposition in.a manner to,fhose skilled in the art of
pho’f‘?@te\ﬁﬁéﬁpf?e”ftg}r‘}noa\’/?)é’amﬁg'ﬁ?ﬁ }%tage to renpve the conposition

cl eani ngt
from t he par tThk@ldimwe dmby isandikindimige. WAsh and rinse can be acconpli shed

by neans of rayi ng, .spray under | mrersion, agitatiqgn, ultrasonics,

0 oping. ¢ untite A RES e i G B ARe R T e BB ot o0 o

anbi ent  fieipelatitds StristhardBndi aafinotn BEP @RBol néBfI@nbRRId] ash poi nt of the
re summari zed . in the follow ng table: TABLE

Requi 1 'eéhl%%y@%%%%%%ﬁ% ﬁg%?%@aﬁmgfwlwm PFOHCG6eS s tion in Water
A)  Sol vepbnsydtyRinythSahink G QRN ARH6Rb R thnlihd] bh B oWopHiethanolamine,
isopropylhydroxylamine, dimethylamino methyl propanol and combinations thereof
The inorganic salts are selected from the group consisting of sodium hydroxide,
potassium hydroxide, sodium silicate, sodium metasilicate, potassium silicate, sodium
phosphate, potassium phosphate and combinations thereof
In an embodiment, one or more surface active agents are added to improve cleaning,
or processing. It is preferred that the surface active agent is a nonionic surfactant. A typical

nonionic surfactant is Trito™ X-100 which is produced from octylphenol polymerized with



30-99.99% Tripropyl ene dycol Butyl Ether (TPGBE) as wt % of total solvent
system 9-100% 6% Al kal i ne Agent content in concentrated |i

.01-70% Y2-°B128R%ent System plus Al kaline agent in Coﬁggﬂ{sg%l@@ﬁzs%:%o 01
- 100.00% 0.1 to 100% (neat) Optional Itens in Concentrate wt % 0. 00-69. 99%
Opt i onal ¢t52én¢ BRide. aBhaMoni¥ni0 kurf@laMENddSy Sl 2@ Ainount less than 10% and preferably

less than 3% of the weight of the composition.

One or more corrosion inhibitors may be added to the composition to improve
compatibility. Preferred corrosion inhibitors are selected from the group consisting of
benzotriazoles, derivatives of benzotriazoles, water soluble silicates, and inorganic salts of
phosphoric acid. The preferred corrosion inhibitor is an alkali salt of a metasilicate.

One or more buffering agents may be added to provide pH control. Preferred
buffering agents are selected from the group consisting of mono, di and tri-carboxylic acids.
The preferred buffering agent is one or more of 2-hydroxypropane-1,2,3-tricarboxylic acid, C;
to Cyo mono carboxylic acids, hydrogen alkali salts of phosphoric acid, and boric acid. The
buffering agent is added an a concentration effective to keep the pH at at least 7.5 and,
preferably, above 7.5.

At least one chelating or sequestering agent may be added to the composition.
Preferred chelation or sequestering agents are ethylenediaminetetraacetic acid (EDTA) or its
salts and ethylenediamine-N,N=-disuccinic acid or its salts.

In another aspect of the invention, a method is provided which comprises a single
stage wash with the composition in a manner known to those skilled in the art of cleaning.
The wash is followed by a rinse stage to remove the composition from the part followed by a
dry stage. Wash and rinse can be accomplished by means of spraying, spray under
immersion, agitation, ultrasonics, dipping, tumbling, wiping or immersion. The wash may be
conducted at ambient temperature or as low as 2 degrees C below the flash point of the
composition

Some embodiments are summarized in the following table:



0. 00-91%

Opt i onal

Surfactants <3% <3% Opti onal

Buf f eri ngV8JEHSE2¥Ff ect i ve Ant.

Ant .

Surface Active Agent Effective Ant.

Opti onal Non

Corrosion Inhibitors Effective Ant

Optional Chel ators Seq@ggflﬁé?ﬁl@@g%)

TABLE
Required In 100% Required Concentrated | % Composition in
Composition Water
A) Solvent system content in 30-99.99%
concentrated liquid wt %
Tripropylene Glycol Butyl Ether | 9-100%
(TPGBE) as wt % of total solvent
system
B) Alkaline Agent content in .01-70%

concentrated liquid wt %

(A+B) Solvent System plus
Alkaline agent in Concentrate wt

%

30.01 - 100.00%

0.1 to 100% (neat)

Optional Items in Concentrate wt

%

0.00-69.99%

Optional Solvent as wt % of 0.00-91%

solvent system

Optional Surface Active Agent Effective Amt.

Optional Non Ionic Surfactants <3% <3%
Optional Corrosion Inhibitors Effective Amt.

Optional Buffering Agents Effective Amt.

Optional Chelators Sequestrants | Effective Amt.

Required pH >7.5 >7.5

Preferred embodiments of the composition and method of the present invention are

described in detail in the following examples which should not be construed to limit the scope

of the present invention. Unless stated otherwise, all parts and percentages are given by

weight.
EXAMPLE 1

| oni c
tional
ective



Required pH >7.5 >7.5 Preferred enbodi nents of the conposition
and nethod of the present invention are described in detail

in the
f ol | owi ngVORAHAIBEYS whi ch shoul d not be construed to |i nPETHRELO81E8 of t he
present invention. Unless stated otherwi se, all parts and percentages are

gi ven by wei @luiofAYPEBE 1n water were mdel 0.9751.0%, dGRE, TPGHBLE Rl € made at
0.5% 1.0% and 3.0% TPGBE by wei ght. These solutions were distilled using

a Snyder These soiptioanyers disgHereiagr Saxdsasnlenpindrepudepsenerrebleoldreiing ate to the

boi i ng &L agkiard HHRWSink ASKSIMYASH € ShyiF oo Hn, blqoa_smgip&g_ pyt. The
foll owi ng sanples of the distillate were taken: first _distillate to

condens efollgiag pampigsef te distillafawere fakens Sirsp distilietq tg gondspig, dytidlptepfteitlé after 30

m nut es Qfnufe8bf Mifux, IREGDRE GRET38 1 iAResQf re IR BB SciRRIoh OF BOGBE waaCh poi nt
intime wth two i ndependent nethods. The concentration of TPGBE in the

di sti | | amenifopd aheach peiptin sime WHEBEo Edencadent methasts Tha coasqnirgiionef SPGREt i ne was

1. 0% VO. 24 - f lden | - ' - Thi s, 1 .NHo t hat TPGBE
forns an‘ga{%e(ecgtég%%g&é?%%%Pbgg%\l{\)fx’%é}agws Al }g(%t‘t?: om}g}ée?l‘ivérsggb e@g?z'?z)ani ng agent
was f or ni@b%toedfidentehintarveld bpwsighti dhis afdic@@s 0igs THREBE ornbang@ew@paatil et hanol |

0. 1% ci tﬁ' LE(:} 2.2% Triton X-100, 0.2% di sodi um EDTA, 2.4% buffering
agent consisting of C3 to C20 nono carboxylic acids and/or their alkali

met al salts, Avdnhenivatieé rleandngmgers wasg)forthdatbdivaine eampbhiciopéf &3f0% HRGBIgat cl eani ng

agent Wags dob 2 aminoethanol, 0.1% citric acid, 2.2% Triton X-100, 0.2% disodium EDTA, 2.4%
buffering agent consisting of C; to Cy mono carboxylic acids and/or their alkali metal salts,
with water comprising the balance. The pH of the neat cleaning agent was 11.5.

EXAMPLE 3

The concentrated cleaning agent described in Example 2 was diluted with water
creating a solution that consisted of 5.0% of the concentrated cleaning agent by weight, and
95.0% water, by weight. This diluted composition was placed in an inline spray in air
cleaning machine. Electronic assemblies were constructed with solder fluxes of the water
soluble (WS), rosin mildly activated (RMA), rosin activated (RA) fluxes, and no clean (NC)
types. These electronic assemblies were then cleaned in the diluted cleaning agent using a
spray in air process for approximately four minutes at about 65.6E C (150E F). After
cleaning, the electronic assemblies were evaluated for percentage of flux removed using
visual inspection. Most electronic assemblies had complete (100%) flux removal.
EXAMPLE 4

The concentrated cleaning agent described in Example 2 was diluted to 8% by weight
with water. Circuit assemblies of the same types described in Example 3 were cleaned in the
exact same manner as in Example 3 but at temperatures of about 49E C (120E F), about
54.4E C (130E F), 60E C. (140E F), and about 65.6E C (150E F). The cleaning performance
of the diluted cleaning agent was excellent at all temperatures.

EXAMPLE 5



EXAMPLE 3 The concentrated cl eaning agent described in Exanple 2 was
diluted with water creating a solution that consisted of 5.0% of the

5
concent r Y ' BZHPng agent by wei ght, and 95. 0% wat er , PHY/UReId064228 i s
di l uted conposition was placed in an inline spray in air cleaning machine.

El ectroni c ags@ilhtrasd NehegGens ivhdeinadati With S@ndokitidd 4863 %OfPGHIE Wat er
sol ubl e (7V\S rosin mldly activated rosin activated (RA) fluxes,

b RVA
and no o e"%dlmeyle%%@gl n-fqpd gt @@P]?)E)H'?:O%g' fhpned, %\]é)/?éltrtcﬁ(éﬁ’ cl eaned in

the di | ut e TetRa0l MY 0AYRodikal FIITAR 23095 Buffekifg Adeht PhHERE 8f €06 cappr oxi mat el y
four mnutes at about 65.6E C (150E F). After cleaning, the electronic

. { . . ng
assenbl i B LEIORxHIF ridaind@r el kel mett 3lie Wik vRicpsonEinBe & balsngsg THe sual
i nspect i GRof sdat @BELMOAL FagSeNbl i es had conpl ete (100% flux renoval .
EXAMPLE 4 The concentrated cl eaning agent described in Exanple 2 was
di | ut ed E¥AMPLEY weight with water. Circuit assenblies of the same types
described i n TEXaitifradd Wk CdoBRRETribdA it E@m?@s:&asscﬁmd RPN 8Y w%%ht' n Exanpl e
3 but at tenperatures of about” 49E C (120E F), about 54.4E C (I30E F), 60E
C. (140Evith watgn §igpibesserggicse trs pms piperyescrippindixamplie fgvepetispediiice of t he
di | uted glaanhdgaRILNRlin PR RXE et e@ iRl pddotmnBIRRAdi kA lcaftfNBME 5 A
concentrated cl eani ng agent was fornulated with a conposition of 38.1%
TPGBE, 37asgxsdiemrebplempdatyiesscol n- propyl ether (DPnP), 14.6%
2- am noefRap@ip /0. 1% citric acid, 1.8% Triton X-100, O0.4% di sodi um EDTA,
2. 0% buffering agent consisting of C3 to Czo nono carboxylic acids and/or
their al kal i “neonegniratgd eleaningjagent Wwas ermdgehvitss ernopitonef e &P°GBRe pH of the
neat cl egdong; N Ak 99, - ok Latefdicl eani ng
agent de@{]g‘é’g‘g’?ﬁﬁﬁﬁﬁiﬁe_’m ylve\:/as di | E)t gsd?{g aén;glgt%gﬁﬁ&ef@%% Eﬁfﬁld\c’/\at er.
Circuit 2a8%dmim 188, Wf% disediwa FP Ty pé% b@lﬁé@@i%@@@ﬁ”@@eﬁ%ﬂs@%omﬂ@ cl eaned in
Lhe eXaclySAuR: SRORRYordkildlafbAIPLs brin Wi ChEAMNAARLEO! TRAOEH 41 the
di luted cl eahi ng agent was excellent at all tenperatures. EXAVPLE 7
concent rtat oeht elbavingiagent #geht3-was fornul ated with a conposition of 9.0%
TPGBE, 6%%%@ opyl ene gl ycol n-propyl ether (DPnP), 15.9%
2-am noethanol, 0.2%citric acid, 2.2% Triton 100, 0.4% di sodi um EDTA, 2. 5%
buf f eri ng agdit cowasiagt iclegning 2288 dewriBi0n Braaple awhodilptaddo dbibdsverhd/ or t hei r
al kali metal sali.s,. w conpri.skng. a T t he neat
cl eani ngwglggﬁ & \Aéauéc “‘1 fs%?fhbl%ﬁéiﬁnﬁ ypeéaes%#t(g@%o%glgﬁ eg'g?eé%la%ngd;ﬁ?&neg agent
descr i beekattrsahx anpleeasin Wasndé 4. uTleddningpérfoymanee githe dilutdd clvatieg age@i r cui t
assenbl i es of .the types described in Exanple. 4 e cleaned in the
oot salte epiiar LERRRES P St ek RS L SR e al bt e
cl eani ngwagsandllenas alexapbh@ress. at al |l tenperatures. The cl eani ng perfornmance
of the dlﬁ#&\@gﬁ% eani ng agent was excellent at all tenperatures. EXAMPLE 9
A concen eani ng agent was formulated with a conposition of 64.8%
TPGBE, 9. 0% 0 pino@ira®a Ele@lingCagbnt BrapfodRylhte@ivhiR b cdnlfdsiBhn ofldd. PYTPGBIR] noet hanol ,

0.1%citric acid, 2.1% Triton X-100, 0.2% di sodi um , 2. 4% buffering
agent corSyestr lgf a0l ey ﬂ#‘ﬁ%%P@z}rlééf#?’ﬁmaﬁaﬂgfglglcgfm f“H%i r al kal i

met al  sab i &, Trithd X-10@108% GddRIm BDNY, 1.4 bb@dranagont JoASistRld 00 folg, neat cl eani ng
agent was 11.4. EXAMPLE 10:

mono carboxylic acids and/or their alkali metal salts, with water comprising the balance. The

A

pH of the neat cleaning agent was 11.4.
EXAMPLE 10:
The concentrated cleaning agent described in Example 9 was diluted to 8% by weight

with water. Circuit assemblies of the same types described in Example 4 were cleaned in the



The concentrated cl eaning agent described in Exanple 9 was diluted to 8% by
weight with water. Circuit assenblies of the same types described in

Exanpl e MNQARNSP¥Sned in the exact same nanner as in ESAMHSPUIR04230
cl eani ng performance of the diluted cleaning agent was excellent at all

t enper at 468 Same Rene! KRANELHEhRES. fﬁfe@ﬁ&ﬁ{i‘; S fotdcdbd i &ﬁte@'c%@rﬂh@%eﬁ’tgent was
excellent at all tenperatures. arious nodifications and alterations
of this VaheEsRlEEAt thmp%uraf)p%heé}?enl{lg)p@ﬁ%%aéwwﬂm dbyted glepniae 3gept wi t hout
departi ng,g c;{ggqhﬁttagalpt&gpga@,@g spirit of this invention. Unless stated

ot herwi se, all parts and percentages in the followi ng clains are given by
wei ght . WHATVarissanoslifigetiyns gnd altemtiensipp 843 inTHHOT BHl heapppanhly BBPder f1 ux

char act egknfee@h b ark Qﬁﬁodt HepQIQ]HE ﬁbﬁ% stcslseraa@p@ﬂn%@aug&ly&%n b1y sgfelier and an
al kali and has a pH of | east about nd is effective for renoving

sai d sol degrwisg,a) pputs @dﬁﬁrﬁ@m@mﬁmfﬁl@mw@m ZeBrven BOWPERi tion of Claim 1,
further conprising water. 3. The conposition of Claim?2, wherein said water
is present in an anount of about 99.9 %to about 0.1% 4.The conposition of
Claim1, further conprising a secondary solvent. 5. The conposition of Caim
4, wherein said secondary solvent is present in an anount up to about 90 %
6. The conposition of Claim4, wherein the secondary solvent is a nenber of
t he group consi sting of



a glycol ether of the fornula R -0-(C (112x0)-H, wherein: Rl is an al kyl
group havi ﬁﬁpl to 6 carbon atons, nis integer from1l to and x

i s
integer fY8#PR2/8%63: an al cohol of the formula R2-OH, EF@SHOHWZF% an
al kyl group having 1 to 8 carbon atons, a tetrahydrofurfuryl group, a

benzyl groupvamahydcpapmp & N al kyl pyrollidone of the fornula R3Npyrr,
wherein: Npyrr represents a pyrollidone ring R3 is an alkyl group having 1
to 8 carbon At ons? eARPsHIoR AR INgSPder T chfretqrigpchigthpt it comprises

R4-0- 00- tﬁlﬁ'dg})lgne%cgl tﬁéyi etﬁé}%ﬁ@hﬂ‘alkﬁ%ﬂ SasMBIHOat 18 0ut 7.9nd iSOfsdtivd Kk is an

integer from2 to 4. m xtures thereof. 7.The conposition of C aim 6,
wher ei n fph@@%%%ffo}/deéﬂ‘ﬂ’iﬂéﬁtsmg@ v@sllipgia88- from t he group consisting of:

di propyl ene gl ycothere%ﬁlﬁabféluﬁtol@@[amcﬂlﬂﬁwxbﬁﬁﬁu@%@@ propyl ether,
di propyl ene %chol butyl ether, tripropylene glycol nethyl ether,

di et hyl ene gPycol T}mﬁpwo%ﬁ%@fClaﬁ’étzh‘léb@yelwﬁwterbmra%‘lma’tl amewsh9idr of ur f uryl

al cohol 1ab9@c@§f9'° . & £9RQ) o water, N-methyl pyrollidone, N-ethyl pyrollidone,
N- propyl pyro |'i done, N-octyl pyroI | i done, di net hyl

The compos1t10n of Claim 1, further comprising a secondary solvent.

5. The composition of Claim 4, wherein said secondary solvent is present in an
amount up to about 90 %.

6. The composition of Claim 4, wherein the secondary solvent is a member of the
group consisting of -

a glycol ether of the formula R;-O-(CyH»,0),-H, wherein:

R; is an alkyl group having 1 to 6 carbon atoms,
n is integer from 1 to 4, and
X is integer from 1 to 4;

an alcohol of the formula R,-OH, wherein:

R; is an alkyl group having 1 to 8 carbon atoms, a tetrahydrofurfuryl group, a
benzyl group or hydrogen; '

an N-alkyl pyrollidone of the formula R;Npyrr, wherein:

Npyrr represents a pyrollidone ring
Rj; is an alkyl group having 1 to 8 carbon atoms; and
a dibasic ester of the formula R4-O-CO-(CH;),-CO-0-R,4, wherein:
R, is Methyl, ethyl, or isobutyl
k is an integer from 2 to 4.

and mixtures thereof.

7. The composition of Claim 6, wherein the secondary solvent is selected from
the group consisting of: dipropylene glycol methyl ether, dipropylene glycol propyl ether,
dipropylene glycol butyl ether, tripropylene glycol methyl ether, diethylene glycol butyl ether,
methoxy methyl butanol, tetrahydrofurfuryl alcohol, benzyl alcohol, water, N-methyl
pyrollidone, N-ethyl pyrollidone, N-propyl pyrollidone, N-octyl pyrollidone, dimethyl



adi pate, dinmethyl succinate, dinethyl glutarate, diisobutyl adipate,
di i sobutyl succinate and diisobutyl glutarate, and m xtures thereof.

8. The coWPa81AB&Sof A aim 1, wherein the alkali is on&CEUSHYAQBRS o

am ne, imde or inorganic alkaline salts, silicate or phosphate and is

present ddﬁba&ndlﬁﬁmylrbhcdﬂiaté)di@il&:tﬁypgﬂt@ratéedhgbﬁut)ﬂ@ﬂl@ﬁé‘tdusobutyl sucfnatd i@ conmposi tion
of Claim@8 wherein the am ne js an al kanol am ne. 10. The conposition

of O ai ndigobuid gfuirate. prbmifuesiBiredti ne i s sel ected fromthe group consisting

of nonoet hangl am MRScomPbHidABT AR NOSereik fle QIBRRGEH HAS of an amine,
am nonet hyl propanol , net hy]l et hanol am ne, nethyl di et hanol am ne

di met hyl @I@m&oa%ﬁlﬁélkakﬁeg*ﬁ%ﬁ iR crﬁ@h%ﬁ%%twdé% &350} i3 A7 paount of 0.01 to

nmononet hyd éimtbetdanol am ne, di met hyl am nopr opyl am ne,

am nopr opyl di et hanol am ne, i sopropyl hydroxyl am ne, di methyl am no net hyl
propanol  and %onb i kaompestion g 8 wherein the amigeis ap alaROA™MRGN of C ai m 8,
wherein the i190r R Gripbdi@n Jr€1a bt Sri&iR 1R elkesdiSdnd f 9ddagral @P consi sting
of sodi um hydroxi de, potassi um hydroxide, sodiumsilicate, sodium

met asi | | FawRcongging sk maractinalynines, dishaolaminrdaghmpBmingest assi um phosphat e and
conbi nat { asmdiiiGehol, ABMYEh KNGS, h%&ﬁgthanolamme i RieAMRARL! | On Of
Claiml, wherein sald tripropylene g ié ether is present at a
concent r dighveniamgpe, WC@Y%Wlwnggfl@@@%ﬂSthﬂéhﬁo glie, | s present at a

concent raﬂeﬁglaﬂfnogm%an{ﬁlg AmApRABy ik mbD1NEL EY¥rop RNk ihePH gr eat er than
7.5. onposi t1on o¥ Gaim1l, further cofprising a non ionic
sur f ace @léﬁhvléma@éﬁiﬁhylpropafmlalﬂcomhéat@@mb%@ft| on of Claim13, wherein said
non ionic surfacergs éo*‘n\b@ 1@&%bldlﬁmﬁ®ﬁéémhe'u{b icATRHY saffd ardlRidcRgabout 10 %
15. The conposition o C?al m 1 ereln sard non 1onic surface active
agent i sfr@né@@mupucansasﬁnmﬁmmm@fvdrepd%@ofamm hygroygde, sodium sil@ate,;The conposi ti on
of C ai of QER I 17. The

conposi P%O(J)hﬁl 0 ey’ gclra% glvﬁes{llg?tﬁ Sg(g{iré%és {)}lﬁ&% W Oic'pth%tf3 ands sel ected from
t he groupmturspstthaeiahd pevizet thereofol es, er| vatives of benzotriazol es,

wat er sol ubl 5| i ni. C r nd m xtures

t her eof 612 ﬁ}élg?:sgmngglb or11 K e?eé §amo&lgl%pﬁvﬁg?yc°&u§' gércl%r rosi on

i nhi bi topreiesteaa caickraiauorsdlotl Bfto 90. %E‘Y asal i;ancbaka is pré¥ent at a concentration of

2012/ 082 P / 1/ 064228 onposition of Claim1, further
conpri si lesaqu Othere %ret“der the pH griaéer e%corrp05| tion of Claim 19

wher ei n sai d 1Buf f glrle; c?oglpagemm@amell, Bcthedofpiving dren dondagprfee@nsiigt i ng of nono,
di and t géeﬁtgzar boxylic acids, and m xtures thereof. _

14.  The composition of Claim 13, wherein said non ionic surface active agent is
present in an amount of up to about 10 %.

15.  The composition of Claim 14, wherein said non ionic surface active agent is
present in an amount of up to about 3 %.

16.  The composition of Claim 1, further comprising a corrosion inhibitor,

17.  The composition of Claim 16, wherein said corrosion inhibitor is selected
from the group consisting of benzotriazoles, derivatives of benzotriazoles, water soluble
silicates, inorganic salts of phosphoric acid, and mixtures thereof.

18.  The composition of Claim 17, wherein said corrosion inhibitor is an alkali salt

of a metasilicate.
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21. The conposition of Caim20, wherein said buffering agent is one or
nore of 2- hydroxgoropane 1,2,3-tricarboxylic acid, C3t

car boxy! i WORLIH826Ry dr ogen al kal i salts of phosphorl c a@Far/USé?fd/OﬁﬁF’fc aci d.
22. The conposition of O aim19, wherein said buffering agent is present at

a_concentrat ion ofehiaichQrtash 1 AP thidashidiBagen. 23, The
conposition of Claim22, wherein said buffering agent I's present at a
concent r at i oRO-ef f Bretdomgositipniof Elsim A Yhrreisgiddutiering agent is selpofed fro conposi tion
of d ai MdgrolplohliGng 09%&9'@911@&1 dBRY1ic A08s, gxthedlatux&ghe@gofsequest ering agent.
25. The conposition-of 4, wherein said chelating or sequestering
agent is sel 8ét edﬂfercompt)qﬁ@n@f @Wé@m’éﬁefﬂﬁ Y4y bflerinatpgpns P alnrE Ot r aacet i ¢
acid or r s salts,

nd xR BBl RERLGECAID R G Mondl ook et SuGaOfatll

Caim1, further

i ncl udi rgltsoffpbespheris asdindyporigacadyent . 27. A nethod of renoving sol der
flux froma stat cting said
substrate Wl'E92 thgﬂcgn%g%gﬁﬁgﬁ[a% %‘%}{éﬁmfdryu ?s%n%f é%\;\%/zessgxﬁr%{géstage at a

t enper ataneentigipnaticative tocteent thapHsuledst €hent to renove said sol der fl ux.
28. A et hod ,30CofQ Afob dpgo%mnﬁzz WRRELL Riththe'BERIWedlaee 15 Tol | oved

by a rinsing Stage an
concentration effective to keep the pH above 7 5

24,  The composition of Claim 1, further including at least one chelating or
sequestering agent.

25.  The composition of Claim 24, wherein said chelating or sequestering agent is
selected from the group consisting of ethylenediaminetetraacetic acid or its salts and
ethylenediamine-N,N=-disuccinic acid or its salts, and mixtures thereof.

26.  The composition of Claim 1, further including a foaming modifying agent.

27. A method of removing solder flux from a substrate characterized in that it _
comprises contacting said substrate with the composition of Claim 1 in a single washing stage
at a temperature and a contact time sufficient to remove said solder flux.

28. A method according to Claim 27, wherein said washing stage is followed by a

rinsing stage and a drying stage.
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