\LON LEAD RELEASE PLUMBI NG COVPE@NENTS MADE OF CORPER BAS&%\M% .
“CONTAI NI NG LEAD, AND A METHOD FOR 5  OBTAI NI NG THE SAME.

The present invention relrates to |low | ead rel ease pl unbi ng conms 15
made of copper-based alloys containing | ead, e.g |lead brass co its for
pot abl e water distribution CI rcuits. The<4hvention further relates to a
met hod for S

"LOW LEAD. RELEASE PLUMBING COMPONENTS MADE OF COPPER
BASED ALLOYS CONTAINING LEAD AND A METHOD FOR

OBTAINING THE SAME.”

V]
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The pres‘eiit invention relates to low lead release plumbing components
15 made of copper-based alloys containing lead, e.g lead brass components for
potable water distﬁ_bution circuits. The inv_enti_ti_i:':il-'_T further relates to a method for

obtaining the sanie by a selective surface etchmg thereof in order to either

reduce or completely eliminate the lsbile surface Pb layer (almost exclusively

consisting of Pb and/or Pb salts) responsible for '___e Pb release and representing

20 the so-called Pb surface ‘smearing”.

Well lmown is the phenomenon leadmg :

of metallic Pb (or of its salts), by segregation of Pb from the base alloy as a

consequence of thg':_.'thermal-mechanical stress :caused by machining and or




obtalnlng the sane by a selective surface etching thereof in order to

ei t hef reduce or conpletely elimnate the |abile surface Pb | ayer

(al nost excl usively consisting of Pb and/or Pb salts) responsible for
thHe Pb rel ease and representing 20 the so-galled Pb surface "snearing"

Vel | known is the phenomenon |eading to the creation of surface |ayers

of metallic Pb (or of its salts), by segregation of Pb fromthe base alloy
as a consequence of the thermal-nechanical’ stresses caused by,

machi ni ng and or molding of brass alloy elements containing lead. Such a phenomenon is- 2-
nol di ng of brass all oy el ement s cont ai ni ng | ead. Such a phenonenon is a
particul arly undpaiticalatlg undesirable dneain thiae ther eredtionnofothe tshid lead surfacadayerir f ace
| ayer " may easily cause,-at work, the rel‘ease into the enV|ronnent of

Pb ions, a heavy may easily d¥B5e} lat Wask\ithé felbie ltit6 e/ erRohmbat 6F B Wb, @lidavy

human health .On 't he ot her hand. pl umbi ng conponent s such as
nmechani ¢ parts f K%hﬁr% o) _ erate in potable
wat er distributi g%taclzlkpgvd?ttgggn llMﬁﬁ%yst ens, tgcanno{2 agtﬂ,[ undergo, during
the manufactuging proges machi ne, wor k eratio
(lathing, driTling, t @8 %erug”?@ })mebqgeswon_ - s(ﬂ‘-ckr?s miecharic pars for

: cocks and valves designed to operate in .'jw‘ater distribution circuits and

systems, cannot but undergo during the ‘mam _j"cturmg process, a number of

machine work operations (lathing, dnllmg, threadmg, etc.). Moreover, a Cu-Zn

base alloy containing also limited amoun;s f,__P_b (generally up to 3-5 % by

10  weight) facilitate_j:s_.;n;achine working and le s '_to..n.lore effective and accurate
surface finish. Fﬁfi:hermore, besides faclhtatmg machine working (it furthers
chip-breaking), the presence of Pb is alsomstrumental to the elements forming
process, wheth‘er:'t_he_latter is carried out dir'ejcﬁy'by smelting or by molding/die-
casting. . )

15 . The mechanism of Pb release has leng been investigated and is based on
the creation, on a zinc oxide surface layer, segregated from the base alloy, of Pb
salts (hydroxycarbonates), due to surface stresses of the alloy as a consequence

of both mach:mngand shear stress during themoldmg process, and due farther

to Pb reactivity w1th water vapor and atmosp e carbon dioxide. It is however

20 only very recenﬂy (March 1995) that "a- Ceitified testing procedure for

evaluating the Pb release of plumbing com nents designed to potable water

distribution has been approved and issued i .:t by the major United States

Normalization Agency, i.e. N.S.F. The test rocedure is known as U.S. NSF




base alloy containing also limted amounts of Pb (generally up to 3-5 Wbby
10 wei ght) facilitates machine working and |l eads to nore effective and
accurate surface finish. Furthernore, besides facilitating machine
working (it furthers chi p-breaking), the presence of Pb is also
instrumental to the elenents formng -3-process, whether the latter is
carried out directly by snelting or by nolding/die- casting. 15
The mechani sm.of Pb rel ease has |ong been investigated and is based on

the creation, OrgEDEI. 2!
'S 'IPhMééﬂsﬁMﬁﬁgg{ kéno ."“-'_-.%{Ie to sur%%g%&gt?fﬂgsses of

all oy, of Pb sal ts (hydroxycarbonates) ;:

the alloy as a gp 9“""5@‘9 t s siress during
t he nol di ng process an gmalc]pmlptoH ?& ln)tﬁﬁic '--_-':_%5%33@%0 » W er :
vapor and at nosph & carbon dIO i s howeyer only very,recently
(March 1995) thdt am%mceamgef?ro?xmple chragm, o mickek he Pb
rel ease of pl unbing corrponent s deS|dglned to potable water di stribution
has been appr ovd¥atige1s adenseyely caprs putp forthaestetigabreasons; onl alithe syfaces in

Nor mal i zation Agency, i.e. N.S.F. The test procedure is known as U S. NSF
-3 - 5 view: in fact, the phenomenon depends on those limited surfaces designed to

remain in contact with water when the taps, cocks ect. are closed, which are
internal surfaces not in view and, therefore, normally not coated and, anyway,
very difficult to be coated properly.
The aim of'the present invention is therefore to furnish low lead release
10 components made of copper-based alloys;f .in particular brass plumbing
components for potable water distribution clrcutts, ‘which, at the same time, can
‘be su_bj'ected to usnal working operations, by machining and/or molding,
without any drawbgck with respect to the known alloys containing lead.
o The preseﬁt:hvention accOrdingly relates to mechanical ‘components
15 made of a cop'pet.-based alloy and adapte(ii--to be subjected, during their
production stage to workmg operations camed out either by machining,

molding or d1e-castmg, n partlcular plumbmg-components made of brass alloys

and des1gned for potable water distribution systems characterized in that said

copper-based alloy contains a predetermine ount of lead as an alloying

20 element; and in .that, in combination, Tespe surfaces of the components
designed to be exposed, in use, to any fluid released in the environment, are
substantially free from lead and lead salts.

In partieul_ar, said components are designed to collect potable” water



STD61. It has been shown that the phenonenon of Pb release is |largely

pr esent I n the commercial conponents for potable water distribution
of any type, even in those conmponents wherein surface coating, for
exanpl e chrom um or ni ckel pl ati ng, Is extensively carried out, for
haestetical reasons, on all the surfaces’in 5 view in fact, the
phenonmenon depends on those limted surfaces designed to ~remain in
contact with water when the taps, cocks ect. are closed, which are

i nternal sur f actbsreioand are\ablatoanelease ncsynthetie drinidngrwiatey, after 18claye of tasd,
anyway, very difficult to be coated properly. . . The aim

of the present dcaumliig ©UIS NSIESEID6T,Cart £mbkiit OEPH off ¥/ mhi8 than . 62558y 8.0
conponent s made of copper-based alloys, in particular brass plunblng

conponents for I ' ' ' L reul . ' .

tinme, can ﬁ%gﬁg g‘g}{%ﬁéﬁﬁb@%‘gmﬁ?ﬁé\ g‘?-" %%hgﬂggﬁgmﬁélh%&%%ﬁg
and/ or nol di ng, Wit hout,, an rawback.w th. respect to the known

al | oys cont ai ni%q;%_con&ac?wﬂhpo}/ab?ew %& &8 nvention accordingly
rel ates to nechani cal .conmponents, 15, nmade of . a copper-based all oy and
adapted to Be subj echt dtalsejincludgd inthe invention, aceqrding de jadurtheragnect theréafy «i ng
operations carried out either by machining, , nol di ng or die-casting,
in particul ar pt oechanjcal mopposentsmaded of af cappersbased allgy containing lead, emki gned
for potable water distribution systens, characterized in that said

copper - based al subjected) tadinis its prodacidmestage) el woikitg opefatibewchradad aumt eitheoyi ng

'by machining, molding or die-casting, in particular a plumbing component made

of brass and designed for pdtable water distribution systems, characterized in

10 t_hat respective surfaces of said corhponent, W_l_;ich surfaces are desigﬂed to be

contacted in use by potable water, present, under XPS surface analysis, an

atomic surface composition such that the surface content in Pb is lower than or
equal to the content in Pb according to the nominal composition of the alloy.

The mvenﬁon further relates to a metlgpd for obtaining low Pb-release

15 metal components made of copper-based a]loy; containing lead and designed to

be employed in water distribution systems, in particular lead brass plumbing

components for potable water circuits, said method comprising the following

- a selective etching of surfaces of said comﬁ ents designed to be exposed, at

20 work, to the water, for removing almost entlrely the Pb and Pb salts present

thereon as a consequence of a mechanical workmg and/or of molding/die-

casting operations carried out onto said components, and



20 el enment; and in that, in conbination, respective surfaces of the

conponents designed to be exposed, in use, to any flui-d released in
t he environnment, are : substantially free fromlead and | ead salts.

I'n particular, sald conponents are designeg.to collect potable water

-4- therein and are able to release in synthetic drinking water,
after 15 days of test according to U. S. NSF STD61, an anount of Pb
of .no nore than 0.025 [err]g for each m of the internal volunme of

t he conponents t&pa spidisurfpces. surfaces' exposed to contact
with potable water durlng t esti ng. It is also included in the

i nvention, accordi nglt pamcﬂhr,tthelsela@p&oqtcmmm carried out yrmxphsing sad
conponent nade of a copper-based all oy containing | ead, and

subj ect ed, duri ngfices te thelactionoof smgm:ddiﬁng\mcildicngmpﬁg solution; efoau acid out
ei t her -by machining, nolding or die-casting, in particular a

pl unbi ng conpongjyabRAForming soluble ¥¥ @&¥S. and designed for potabl e water
di stribution systens, char acterl zed in 10 that respective surfaces of

o TP . by BRE S S SBED g B proupcon i it
acid, fluoboric acid, methanesulfonic acid, .;___ﬂuoslhclc acid, acetic acid and
mixtures thereof. |

According to another embodiment of the invention, the selective etching
step is carried out by exposing said surfaces t;_)_the action of an oxidizing acidic

10 aqueous solution of an organic acid mixed wrth a peroxide. Preferably, the
organic acid employed is citric acid and the pé__go:_dde is hydrogen peroxide.

Said passivation step follows said selective etching step and is carried
out by exposure of said surfaces to the actibn of a basic aqueous solution,
preferably a strong bas§ aqueous solution.

15 Between said fwo steps, there is also provided for an intermediate
rinsing stage.

Preferably, the basic aqueous -solution:_,_go_ntains a strong base selected
from the group consisting in: NaOH, sodium sxhcate, and mixtures thereof; and
the passivation step is carried out keeping the solution to a pH comprised

20 between 10 and 13. | o
Said exposure operations are carried out, #ccording to the invention, by

simply dipping said components into said treatmg solutions; while said rinsing

operations are carried out by immersion in tap water at ambient temperature.



atom c surface conposition such that the surface content in Pb is |ower

t'han ‘r " equal to the content in Pb according to the nom nal
conposition of the all oy. The invention further relates to a
met hod for obtaining | ow Pb-rel ease 15 nmetal conponents nmade of :
copper - based al | oys containing | ead and defi gned to be enpl oyed in

wat er distribution systens, in particular |ead brass plunbing

conmponents for potable water circuits, said method conprising the follow ng
steps: - More§ve2C Hhx\h@%(ﬁi& 2 toSthef REES oPlsaid FoRitioATRANCIIRicAS S| gned
to be exposed, at 20 work, to the water, for rempving al'nost entirely

the Pb and Pb S3hd SuEASENs. wirasonid NBHERM, 3 G835 9 SRACshcts TRIET O

wor ki ng and/ or ng operations carried out onto

sai d conponents; and . . _ : -5 -
_ a passi vat i on°gmPusnts with pltrasgnic waves. In particular, the

sel ective etching step is carried Qut by exposing_.said surfaces to
the action of a non- &FeAongths epsping etching Of thesurfaee lgnd,éeg@gateg

capabl e of forming soluble Pb salts. _
5 from the alloy, affects, however, neither alloy- compo_sitio_n nor surface finish

resulting from machining (or from any othéx,kind. of ._'working) to which said
components have been subjected. Said etchmg operaﬁén; therefore, causes the
surface lead, segregated from the alloy, to bg'iemoved S0 that lead is no longer
released, during operation, by the elements 56 treated. Moreover, the removed
10 lead can be easily recovered from the etchgnt, for example, by electrolysis,
particularly in the presence of acid aqueous solutions. The afore process,
therefore, guarantees high environmental safety.

The following passivating step, moreo‘x}er, contributes to create on the
exposgd surfaces of said components an insoluble layer of corrosion chemicals
15  which prevents both any possible corrosion process to be started in operation on
the treated components, even in presence of aggressive fluids such as “soft
waters™ (potable waters having low contents_%_f; of dissolved salts, espécially of
calcium), and the posm'ble.dlissolution of the Pb ;;:not eliminated by the selective
e-tching step (normally left inside open pores of the metallic matrix, which are

20 deemed to be closed by the insoluble layers created by the passivation step.
| Molarity range of the non-oxidizing acld, capable of forming soluble Pb
- salts, in the aqueous solution according to themventlon, is 0.01-5 M and, in any

case, its values are within the limits of the solublllty scale of the chosen acid,



5 In particular, said acid is selected fromthe group consisting

in: sulfanic acid, fluoboric acid, nethanesulfonic acid, fluosilicic
acid, acetic acid and m xtures thereof | According to
anot her embodi nent of the invention, the selective etchi ng step is

carried out by exposing said surfaces to-ve action of an oxidizing acidic
10 - aqueous sol ution of an.organic acid mxed with a peroxide. Preferably,

t he organic acid enployed is citric aci'd and the peroxide is
hydrogen per oxiwgile said solution has pﬁal‘aﬂgé’al3§' Dﬁﬁﬁ imftieffon], Qlobordm fgsﬁi' the
sel ective etching step and is carried by exposure o] sald

f to th
Zg;oﬁgezasg aqﬁlelous sopﬁ{ | Ongﬁﬁ@fgm()&m%espfvd\ggﬁ lgalf at aDE%%& here S
| ded f . t
e oo ) MR s, e L A

fromthe group consisting in: NaOH, sodiumsilicate, and m xtures thereof;

and t he IE‘&é“fﬁ'\/atlon step is carried out ‘keeping the solution to a pH
conprised 20 bet ween 10 and 13. .- Sai d exposure operations

are carriedSout, accAeasirdiggtto thmpm&m@mmhnﬂ,lﬁ l':”ﬂjlle machinedngléments, tpibeg sai d
conponents into said treating solutions; whil

id rinsing
operations are teeated accondihg Ity thenimreation) dre degﬂ ginsedl, thenbdippéd, for a
t enper at ur e. o

period of time not exceeding 25 minutes, into: ﬁrst aqueous solution of 0.1 M

sulfamic acid, at 35°C - 45°C, then subjected o further rinsing, dipped into a

second aqueous solution of 0.1 M sodium hy roxide, at 20°C - 25°C and for a
10  period of time not exceeding 15 min., and, ﬁnally, rinsed a third time and dried.
Rinsing is carried out in common tagﬁ-.-ﬁ?uater, at ambient temperature
(13°C - 20°C). .
Finally, the preferred composition of--iilie= acidic aqueous solution is a
mixture of 0.1 M sulfamic acid and 0.1 M ﬂuobonc acid, in a 1:1 ratio,

15  preferably added with a corrosion mhib1tor

According to a last aspect of the mven -":(_m, therefore, it is provided an

aqueous solution for pérforming a selective Pb hing mechanical components

made of copper-based metal alloys containin-_ Pb, the selective etching being
directed against a surface en;ichment in Pb and'Pb salts of respective surfaces
20  of said components which have been subject; ;_-_working operations carried
out either by machining, molding or die-castiﬁg said treating solution being
characterized in having the following composi::

- 0.1 M sulfamic acid;




- 6- Mor eover, during said exposure to the action of said solutions,
Sai d*sol utions are subjected to ultrasonic agitation, in order to
hit said surfaces of the conponents w th ultrasonic waves.

In so doing, the ensuing selective etching of the surface |ead, segregated
5 fromthe alloy, affects, however, neit@er alloy conposition nor ‘'surface

finish resulting from machining (or fromany other kind of working)
to which said conponent s have been subjected. Said etching
operation, therefo cguses the surface | ead, segregated fromthe
all oy, to be reﬁls)\vif;ﬁlg'bg}f%tacf ead is no | onger rel eased, during’

operation, by the elenments so treated, reoyer, the renoved 10 |ead can
be easily r ecovér%“f’r%f%bbié‘f’ f 1H-penzgtriazolee Ly el ectrol ysis,

particularly in the presence of acid aqueous solutions. The afore process,
t heref ore, guar ant eedt s glsocimgluded: i itheinvention,ya treating aqueous solutipn for

foll ow ng passivating step, noreover, contributes to create on the
exposed sur f aceperformiag dtheopassivstivns ofi sutfices | ofbinechanical cofaporentsofiade of

chemcals 15 which prevents both any possible corrosion process to be
started in oper abppt-taBed metal alloys containing Pb, said solution being characterized in
coﬁtaining, in combination: 0.1 M NaOH and from 1 to 5% by weight of
sodium metaphosphite. The solution also includes sodium metasilicate, and /or a
surface wetting agent; e.g. polyetoxyalchool
The present invention will be further described hereinafter with reference
10 to the following eiamples and the attached figures, wherein:
- figures 1 and 2 are microphotographs sliowing the superficial aspect of
drawing wires in CuZn37Pb3 (according to CEN codification) of 5.15 mm -
diameter, annealed and not pickled, the white spots being the segregations of Pb
and Pb salts due to the stresses caused by working the wires;
15 - figures 3 and 6 are microphotographs of the same wires showing the
superficial aspect of the aﬂoy aftér the wires have been treated according to a
first embodiment of the method of the invéntiqn, using different non-oxidizing
acidic éolutions;
-figure4isa microphotogi'aph showing the superficial aspect of the same wires
20 offigures 1 and 2 after treatment with a solution of citric acid;
- figure 5 is a microphotograph of the same wire of figure 4 treated with an
oxidizing solution of citric acid, according to a second embodiment of the

method of the invention;



the treated conponents, even in presence of aggressive fluids such as "soft
Wat ef s" (potable waters having | ow contents of dissolved salts, especially
of cal ci.un), and the possible dissolution of the Pb not elimnated
by the sel ective etching step (nornmally left inside open pores of
the nmetallic matrix, which are 20 deengg.to be closed by the insoluble

| ayers created by the passi vati on step. Mol arity range of the
non- oxi di zi ng acid, capabl e of forn1ng soluble Pb salts, in the
aqueous sol ution_,acco d| 0 the and, in.

case, its val ueSHBFEs jt &% Wegqap ?"F“ﬂ@s 968\3‘8'1;‘1 T"tlif’s Eeﬂsecagpeai]ﬁlg
chosen aci d, -7-

whil e said soIu@ﬁ%ﬁdﬁﬁé°ﬁk¢¢¥ﬂﬂﬁbsﬁﬁ8m-Dur|ng i mrersion, according to the

i nvention, the non-oxidizing acid etchlng solutlon S kept at a tenperature
rangi ng between 20[err] C and 50[ € I ersdllops) s carried out for. 5 to
50 m nutes. 5 According to the preferred enbodi nent the

machi ned el enentfiye ridt eished samples ideﬁﬁaﬂasa&,cmrolm,gmfd@the obtaiRdftgi 5,131 €
degreased, rinsed, then dipped, for a

5 mm diameter drawn annealed wire in _-CuZn37Pb3 (according to CEN

denomination).

Sample A, examined by a scanning electron xﬁi_c_roscope (SEM) gave the results
shown in figures 1 and 2. Thereafter, samp_i__e_#B, C, D_ and E were treated
following the procedures collected in T ablé 1. |

10 : TABLE 1

After treatment, rinsing in water and drying with hot air, samples B, C, D and E

were examined by SEM technique gwmg the

respectively. From these micrographies, it appear that methanesulfonic acid and

15  acetic acid are effective in selectively dissolving e surface smeared lead, while

citric acid is effective if used in conjunction with an oxidizing agent, as e.g.

hydrogen peroxide.




period of tinme not exceeding 25 mnutes, into a first aqueous sol ution of
0.1 M sulfamic acid, at 35[err]C - 45[err]C, then subjected to
further rinsing, dipped into a second aqueous solution of 0.1 M
sodi um hydroxi de, at 20[err]C - 25[err]C and for a 10 period of tinme not
exceeding 15 mn., and, finally, rinsed-d0third tine and dri ed.

Rinsing is carried out in conmon tap water, at anbient tenperature
(13[err]C - 20[err]Q. . Finally, the preferred conposition of

(he' e o 20uyg: S Bl g . B A0 ek ol a1 O and

nventon, 1 herefaPgPbd: ﬁxg“s?%mg@%ﬂ" 50 % g %t%‘ﬁtsm eflaplr

perform ng a selective P h| ng neghani cal .¢onpone
copper - based nEOHIMEAPS- Sa‘f’ﬁF #&ﬁ?‘gm@ﬂé &@%‘F‘E‘HP&QP%P%
directed against a- surface enrichnment in Pb and Pb salts of respective

surfaces 20 usflersthiecsamsryorkingt conditions, in vder lfo ebtain 3P gurahighy cylindrisng

operations carried out either by nmachini:ng, nolding or die-casting,
sai d treati g seithiintenalodiameter of 36 mne had extemal dmnheﬁen oﬁémm Afllesainplldsowi ng
conposi tion: - 0.1 Msulfanic acid:

were degreased and washed with tap water, Sample C was subjected to lead
selective dissolution by: |
1- immersion in solution "a": 0.1 M sulfamic acld(pH 1.25), at 40° C for twenty
minutes; ;
10  2- washing with water; |
3- immersion in solution "b": 0.1 M NaOH (pH, '12.7) at 40° C for ten minutes;
4- washizig with water and hot air-drying. |
The overall amount of lead and copper recovereti_:from solutions "a" and "b" per
square decimeter of treated surface came to 11.-4__ mg and 0.1 mg, respectively.
15 Sample B was subjected to steps (1) and (2) only of the aforedescribed
procedure, then dried with hot air.

Inner surfaces of samples A, B and C were analyzed using X-ray photoelectron

spectroscopy (XPS) surface analysis techniqu giving the results for surface

atomic composition reported in Table 2.

20 : TABLE 2




- 8- - 0.1 Mfluoboric acid; - fromO0.1 to 5 % by wei ght of

IH bénzotri azol e. It is also included in the invention, a
treati ng aqueous solution for - perform ng the passivation of “surfaces
of mechani cal conponents nade of 5 copper - based netal alloys containing
Pb, said solution being characterized in-11- contai ning, in conbination:
0.1 M NaOH and from'1l to 5% by wei ght of ~~ sodi um net aphosphite. The
solution also includes sodiumnetasilicate, and /or a sur face
wetting agent, e.g. polyetoxyal chool. The present invention
wi |l be further f ﬁnm oW ng
exanpl es and thggtgﬁ@éﬁgdfnpe%&eé% e&'egi to%t@gt%'xctﬁe]x égaseé? d1 é‘l’ are

m cr ophot ogr aphs showi ng t he superfl ect drgwi n res in
Cuzn37Pb3 (accoF’dFﬂﬁh?tB’ ERENWAE; RPROX t@O&&&%S’I‘DGI “3 ‘éﬂ&\é\g‘

anneal ed and not pickled, the white spot s bei ng the segregations of Pb
and Pb salts duenthetichwater aedesoribed: ins the sopeprpiocaly Liead rolpase ymean) walues,
figures 3 and 6 are m crophotographs of the same wires show ng the .
superfici al Sspecordsil i ke fitst 60 days eff the et mer@ewhanﬁgaéelcdorm ¢eretocor di ng
to a first enbodi ment of the nethod of ‘the invention, using '
di fferent non- othiediribw@ of lead, released by sample C, treated according to the present
invention, is lgsé than 10% of the amount éf iéadiieleﬁsed by sample A during
the initial peﬂod'-'j;if -'_t__e_'__s__t';f. By comparing the plét_s for samples A, B and C, it is
also evident the effect of step (3), which pr"_o;c'.l_u_c':es a passivation of the brass
10 surface in contaé:; with water, lowering lead release just from the beginning of
the release test. |
.~ EXAMPLE3 (co erallo
Four samples A, B C and D from the same bar in brass CuZn39Pb2 brass,
normally extmd.e_gl_; . _i_md drawn to 50 mm- glameter, normally available in
15 commerce, were'_-@_h__‘illml_,i and machined with lati;e_ tuming operation, under the
same working ééﬂditibhs obtaining 100 mm high cylinders, with internal
diameter of 36 mm and 50 mm external dJameter All samples were degreased

and washed with tap water

Samples A and B were sub_]ected to lead-selectw dissolution by:
20 1- immersion in -go_h_;tmn " 0,1 M fluoboric:; g__t 40° C for twenty minutes;
2- washing with w:.x'_t_er;- |
3- immersion in solution "b": 0.1 M NaOH at for ten minutes;

4- washing with water and hot aii,-dxying.



acidic sol utions; - figure 4 is a mcrophotograph show ng the
superficial aspect of the same wires 20 of figures 1 and 2 after
treatment with a solution of citric acid; _ - figure 5is a

m cr ophot ograph of the sane wire of figure 4 treated with an

oxi di zing solution of citric acid, accordldg to a second enbodi nent of the
met hod of the invention;

- 9- - -figures 7 to 10 show graphically the results of the Pb rel ease
tests carried Opfe overall a6 ¢fl&Paidcdpper RYSVEREE frofi soRitions "a" and "b" per
EXAMPLE 1 (copper alloys) Five not etched sanples identified as A B,

G Qe Gl cidlef G Raed Sirtogeame 17 £ 01 Hgpngag! oo v e
hown i 11 gur cSampia s was Gatieded | Br° G0 Rape { b m UF affe TRabtebe o

follow ng the procedures collected in Table 1. -
J pprocedm‘e, then dried with hot air. '

«Q

5  All samples "were then subjected to a test f(_)_zl_'; the release of metallic ions in
synthetic tali water, according to protocol NSFSTD61, and using the synthetic
water as described in the said protocol for samples A and C, and tap water from
the local water supply for samples B and D. Lead release values were recorded
in the first 15 days of the release test showed'-'t}h:q_.j:_l_t the amount of lead, released

10 by sample A was equal tc; iO% of the amomi; released by sample C, and the
amount of lead released by sample B was equﬁ_llfo- 15% of the amount released
by sample D. |

EXAMPLE 4 (plumbing t;éxpponentsl
Two samples A and B, of commercial brass _imll valves, normally utilized as

15  parts in water supply systems, were washed and Aegreased. Said samples shown
an internal volume Iv, defined by the volume d'_e_]imited only by metallic surfaces
always in contact with water, of 27 ml. Only sample A was previously subjected
to lead-selective dissolution by: ;

1- immersion in solution "a": 0.1 M suifamic ac1d (pH 1.25) and 2% by wéigl;t

20  1H-benzotriazole as corrosion inhibitor, at 40° Cfor twenty minutes;

2- washing with water;

3- immersion in solution "b": 0.1 M NaOH (pH 12.7) and 5% by weight of

sodium metaphosphite as corrosion inhibitor, at 20° C for ten minutes;



10 )
treat ment,

TABLE 1 After
rinsing in water and drying with hot air, sanples B, C, D and E

wer e exani ned by SEM t echn que ‘giving the results reported in figures 3 to

6,

net hanesul foni ¢ acid and:

re

spectively. Fr om_these m crographies, it appears that
- acetic acrd3are effective in sel ectivel y

~ di ssol vi ng the surface smeared lead, while - - citric acid is effective

if used in conjunction wt:

per oxi de.
-10-
sane bar

in

,njOX|d|2|ng agent.-as e.g. hydr ogen

4- washine w At an MPLE 2 (copper alloys) .
Threev?arrp%m'waéeht"l fIl e’c’i“as B and C, were taken fromthe

The overall amount f lead and copper recovered from solutions “a" and "b" per

ml of said_:ir__x,te:'_rnal--_ 'lume Iv came to 72 pg /ml and 5 ug /ml, respectively.

Samples A and B were :_t'_hen tested for metal _re_l___ease in synthetic drinking water

5 following NS '_;I‘I:)_ﬁ';_lz.-’p'mtocol‘ Lead release mean values, recorded in the first

15 days of th eleaée_ est, show that the amount of lead, released by sample A,

is equal to 20% of _e_.-:-emount released by saxﬁple B. Further tests, carried out

according to the: procedure as described aliove, on other brass hydraulic-

10

15

available in commerce ax_rd utilized as distributors in Water supply Systems, were

washed and -degr ased. ‘Said samples. shown an internal volume Iv, defined by

the volume dehmrtedonly by metallic surfacesalways in contact with water; of

20 80 ml Onlysample A’was previously subjec;g.d to lead-selective dissolution



CuzZn39Pb3, extruded and drawn to 50 nmm di aneter, normally available in
commerce. Al sanples were drilled and nmachined with | athe turning

operati on, under the same working conditions, in order to obtain 100
mm hi gh cylinders 5 wth internal diameter of 36 mm and external

di ameter of 50 nm All sanples werd4degreased and washed with tap
wat er, Sanple C was subjected to | ead sel-ecti ve dissol ution by:

1- imrersion in solution "a": 0.1 Msulfamc acid (pH 1.25), at 40[err] C
for twenty t:',,nr w th water; 3- i mmersion
in solution "b" cmgttﬁhe&&%ntﬁgnﬁl?é 40[err] C for ten m nutes;

ibd“’iiBLg? Y“e:c Eaia iy E@wnﬁéﬁaﬂrﬂzgﬁl@m,a@ P¥A'obo A48 ) n%?i‘r’
t t 11,4 B
s Subj oct e (5% Bhavadly o dl-FEpaTRITAle B eorHrOR ity 8 40°C, BT ©

procedure, then dried with hot air. | nner surfaces of sanples A B
and C were analmmﬂﬁ@@ X-ray- phot oel ectron spect roscopy ( XPS)
surface anal ysis technique giving the results for surface atom c
conposi ti on5r e@entashing withakiter;2. 20 .

TABLE 2

3- immersion in solution "b"; 0.1 M NaOH, OIM sodmm metasilicate and 5%
by weight of sodium metaphosphite as ceneéion inhbﬁor, at 20° for ten
minutes;

. 4- washing with water and hot air-drying.

10  The overall amount of lead and eopper recovereé_ from solutions "a" and "b" per
ml of said intemai volume Iv came to 55 pg /mland 11 pg/ml, respectively.
Faucets A and B were then inserted into a water :_:su.pply system (municipal water
supply system) and a daily sampling (100 ml) was carried out from each tap, in
the morning, after at least 16 hours stagnatioﬁ_:ﬁ._Lead concentration vahles in

15 these samples were recorded in the first 15 days of operation. Such results show
that the amount of mean released lead from samples taken from faucet A was

_ equal to 26% of the mean amount registered in samples taken from faucet B.

After the completion of this fifteen days release test, samples of 100 ml of

water were drawn from A and B faucets afier 8, 16 and 72 hours stagnation
20  and after a flowing period of 10 minutes (these last values were taken as “zero

time” points and subtracted as “blanks™). Lead ebﬁeenuaﬁon in all samples was

determined by atomic absorptlon spectrometry :d the results are shown in

Figure 9, and confirm that faucets A, pretreated accordmg to the present




[err]. Samples A, B and C were then subjected to a test

for the rel ease of netallic ions In synthetic tap water, according

to protocol NSF STD61, and using the synthetic water as described in
- the sanme protocol Lead rel ease nmean val ues, 5 recorded in the first 50

days of the test are showmn in Fig. 7; accbidl ng thereto, t he anmount

of lead, released by sanple C, treat ed according to the present
invention, is less than 10% of the anount of |ead reI eased by sanple A

durin t inCeritivn; yRlds g:ﬁﬂcaﬁf bétesitperfOynARE MR SfinhbiRial étr% |
sanpl gs A, B and C |'t;y?s e al so eV| dent “the effect of s‘?it%ep 3), which
produces a passfyyadi on of the brass 10 surface in contact wth water,

| owering |l ead rel ease just fromthe begi nning of t he rel ease test.
EXAMPLE 3 (copper all oys) E | es. A : B C and D fromthe sane

bar in brass CuzZn39Pb2 brass, ftled and drawn to 50 mm

di ameter, nor n‘a,i_“% sanp esaPJmtlﬁed as A and B, were taken from the same bar in “Gun

5  Metal 85-5-5-5” (a copper based alloy of nommal cqmpoﬂtlon, by weight: 5% |
lead, 5% zinc, 5% tin and 85% copper) exl:ruded and drawn to 50 mm diameter,
normally available in commerce. Both samplee-were dnlled and ‘machined with
lathe turning operation, under the same worlgii_l_g _epndi_tions, in order to obtain
100 mm high cylinders with internal diameter of36 mm aﬁ_d external diameter of

10 50 mm. Both samples were degreased and wa;]iéd’-_bvith tap water.
Sample A, according to the present invention, was subjected to lead selective
dissolution by:
1- immersion in solution “a”; 0.1 M sulfamic ac1d and 0.1 M fluoboric acid at
40°C for 25 minutes;

15  2- washing with water;
3- immersion in solution “b”: 0.1 M NaOH, 0 1 M sodmm metasilicate and 5%
by welght of sodium metaphosphite, at 20°C for 10 minutes;
4- washing with water and hot air drying.

The overall amount of lead and copper TecoV (i;l\from solutions “a” and “b”

20 per square decimeter of treated surface came to 285 mg and 1.8 mg,

respectively.

Inner surfaces of A and B samples were analy ci-using X rays photoelectron

spectroscopy (XPS) surface analysis technique ‘giving the results for surface



15 commerce, were drilled and machined wth |athe turning operation,

under the same working conditions, obtaining 100 nm high cylinders,
with internal di aneter of 36 mm and 50 nm external dianeter. All
sanpl es were degreased and washed with tap water. Sampl es A

and B were subjected to | ead-selective dil¥solution by: 20 1- immersion
in solution "a": 0.1 Mfluoboric acid at 40[err]C for twenty m nutes;

2- washing with water; - 3- imersion in solution "b": 0.1 M NaCH at
20[err] C for taesmi¥idduipdSition reported s THEIEAI Ng Wi th water and hot air-drying.
- 12- The overal |l -amount of |ed and copper recovered.from sol utions
"a" and "b" per square deci nete xated surface cane to 7.3 ny
and 0.1 ng, respectively. Sanpl lé\ﬁg'vvl'sslg';‘%-.-:.‘subj ected only to steps (1)
and (2) of theg hot air.

5 Al'l sanpl g f nmetallic
lons in D61, and
usi ng the synt

EXAMPLE 7 (plumbing components)

5 Two samples, A and B, of commercial chrommm plated brass faucets, normally-
available in commetcé and utilized as dlstn'butors in water supply systems, were
washed and degreased. Said samples shown an internal volume Iv, defined as
the volume deﬁmite_;;i only by metallic surfacesalways in contact with water, of
200 ml. Only sampie A was previously subjected to lead selective dissolution

10  according to the pres_eﬁt invention, using: -
1- immersion in soi__ution “a” 0.1 M sulfamic aci;i, at 40°C for 25 minutes;
2- washing with waf___er; B
3- immersion in solution ‘b™ 0.1 M- Na(_)ﬁ,. 5% by weight of sodium
metapho Sphite (corrosion _inhibitor) and 0.5% b;'.\';veight of polyet_oxyalchool (as

15  asurface wetting aggnt);_ at 20°C for 10 minti_te__sﬁ

4- washing with water and hot air drying. |

The overall amount of lead and copper recovered from solutions “a” and “b”

per ml of said intemnal volume Iv camé, to 40 pg /ml and 33 pg/ml,
respectively.

20  Faucets A and B were then tested for metal re cas $



water as described in the said protocol for sanples A and C, and tap water

from’ the |l ocal water supply for sanples B and D. Lead rel ease val ues

wer e recorded inthe first 15 days of the rel ease test showed that

t he amount of |ead, released 10 by sanple A was equal to 10% of the

anount rel eased by sanple C, and the - 17anmount of |ead rel eased by

sanpl e B was equal to 15% of. the anount rel eased . by sanple D

EXAMPLE 4 (pl unmbi ng conponents) Two sanpl-es A and B, of commercia

brass ball val v ' st ens,
it amgﬂ sgge& ga?rp o@sforﬁ &@éﬁss Ledd Yeedde ﬁiéPzP 2y

were washed an es s -an i nterna urre | v,

ot Smytaha,aﬁvg«i»r%”@@%%'g by %m%;iwsaeiwe L
tsﬁ|:=§ﬁ1qcsglzi63t'( poct Ss %d)ésslqma‘rferveéé el day O "
2- washing with

corrosion inhlbltor at 40[err] C for twenty
- wat er; 3-of tlmtesc,i the lead relehset fram fivwet AG bout IﬁdQ}g {l w4 fohine awhiile % by
.}|nh|b|tor at 20[err] C

wei ght of sodi um net aphosphite as corr.
lume. Figure 10 shows results

for ten m nut eSgor faycet B the figure is around 80 pg/lo

"~ obtained during the four weeks lead release test fo g




- 13-

m of said:int
respectively.

synthetic drinking water 5 follow ng NSF STD61. protoce

4- washing with water and hot ai r-dryi ng. - The overal |
amount of | ead and copper recovered fromsolutions "a" a.-._-.._..b"

i

ernal volune lv canme to 72 [err]g /m and
Sanpl es A and B were then.tested fo

nmean val ues, recorded in the first 15 days of the reI gase test,
that the anmount of |ead, released by sample A is equal to 20% of

t he amount rel
.according to t

| d aai
;ﬁgmrlg' I Smgay%&m&%&&%&%wd@%s cf)‘

eased by sarrpl e B. FurthmAmgs carried out

he procedure as described above,:on other brass hydraulic

Ibta§e=d ﬁﬁryraﬁﬁ(lﬁﬁ%ctgg-rabl e 3

Lead rel ease accQrdj STD6 .est _avera
around the 15t H% ﬁ&# Bf 3r Pf‘ W:%lgn /qugpefo aormtﬁ operations carried out

10

15

20

either by machining, molding or d1e-castmg,_ m ._f‘p_all‘:tlculal' plumbing components

made of brass alloys and designed for -pcﬁ :

' ,'Igl__' water distributioﬁ systems,

characterized in that said copper-based alloy _ ntams a predetermined amount

of lead as an alloying element; and in that, in’ combmauon respective surfaces of

the components designed to be exposed,-m __use,_to any fluid released in the
gnvironment, are substantiall?ﬁ‘ee from sutface enrichment of lead and lead
salts.

2. Mechanical components as claimed in Claun 1, wherein said components
are designed to collect potable water therem, characterized in that the
components are able to release, after ﬁﬁeendays of NSF STD61 release test
with synthetic drinking water, an amount of Pb of no more than 0.025 ug for
each ml of the internal volume (Iv) of the co_mi)énents delimited only by metallic

surfaces exposed to contact with said drinking v\?éter.duﬁng the testing period.

-based alloy containing lead,

and subjected, during its production stage;st'i working operations carried out

either by machining, molding or die-casting,_- it artlcular a plumbing component

water distribution systems,

characterized in that respective surfaces of s 3 :r__:nponent, which surfaces are

designed to be contacted in use by -potablé er"’; resent, under XPS surface

at the surface content in Pb is

analysis, an atomic surface composition su

Show



15 EXAMPLE 5 (plunbing conponents)——————Fwo___
sanples A and B, of commercial chrom umplated brass fa}- rnall

avail able in comrerce and utilized as distributors in 1 MHMQ , (y, ﬂﬂ"ﬂs
wer e washed and degreased. Said sanpl es ‘shown an %) ,
defi ned by t he vol ume ‘del i mted onll§-by netallic’ surfaces al vvays in
contact with water, of 20 .80 ml. Only sanpl e A was previously subjected
to | ead- selectlve dlssolutlon

;nrlrg;m on in sol ut i %ﬁéﬁu%m tﬂég aﬂétmin‘gpbgg%dg?&lﬁg ?Hg%ogﬁ%%rc?lgpa%ﬁi% and

0. 5% by wei ght ?I‘th% ahl—ufenzot r_| azol e as corrosion inhibitor, at 40[err]C,

for twen 2- washi ng with water; 3- irmersion
in soluti.on " .1 M Mso i um et asi | i cate and 5%
wei ght of sodi uf'h rret épﬁg&?ﬁl foz é’é B’ B%W?ﬂﬁ?bﬁ%‘#l copgpoRgNts 1pgde P%r ten

m nut es; 4- washing with vvater and hot ai r-drying.
' " copper-based oys containing lead and desxgned to be employed in water

5  distribution syste__ms, in particular lead brass_;j__p_;g;nbmg components for potable
water circuits, Sald i_mthod comprising the followmg steps:
- a selective etchmg of surfaces of said comﬁ'péénts designed to be exposed, at
- work, to the water, for removing almost enitifely the Pb and Pb salts present
thereon as a c_éhSe’_queﬁce of a mechanical ‘working and/or of molding/die-
10  casting operations carned out onto said components and
- a passivation of sald surfaces. o
5. A method as clsimed in Claim 4, characterized in that said selective
etching step is c_arfied out by exposing said surfaces to the action of a non-
oxidizing acidic aqﬁéous solution, of an acid c;gp_gble of forming soluble Pb salts.
15 6. A method as claimed in Claim 5, charaoterized in that said acid is
selected from the group cdnsisting im: sulfamic acid, fluoboric acid,

.methanesulfonic-gci__q, fluosilicic acid, acetic ac_'_‘_iiti?ﬁnd mixtures thereof.

7. A method as Claimed in Claim 5 or 6'; charactérized in that molarity

20  aqueous solution, is 0.01-5 M.

8. A method as claimed i any ‘one;of . the above Claims 4 to 7,

characterized in that the pH range of the said a yus solution is 1-3.



10 The overall amount of |ead and copper recovered fromso

il

sanpling (100 m) was carried out from e'a%qftap, in "t he 'mor ni ng,
after at |east 16 hours stagnation. Lead concentration values in 15 these
sanples were recorded in the first 15 days of operation. Such results show
that the armount9.of nAametigideas edaimeddinf muyn angnpf dbe tabiove €laims 1adeed, A was
equal to.26% of the mean anount registered in:sanples taken fromfaucet B.
After the conpl glaidfered!#i that ithé aempétatse 'ofl @Rk aqhes, sohition of a0hod-00 ni
of wat er were drawn from A and B faucets after 8, 16 and 72 hours

stagnati on 20 oi@dflabit barfkble Gt Hhelind SSIIAE PR sali B GHS 20° EAHS0° B

val ues were taken as®"z me" polnts-and subtracted as "bl anks").
Lead concentratjon iQ al | s s LM . C’ﬁ-@gi bgor ption .
spectronetry aniod?t he rgfh}q%gggrczm?é\%vﬁ fayone d&t&lﬁlr%’u%u%y an cl(‘:)r%?i ?’m t hat

faucets A, pretreated, cording, to the present, C. . g0
- 12_ > pS charactenzeg c;m_ t{natl safl exposure fo' the ac{lon of said non-oxidizing acidic

"b" per m of said internal volunme Iv cane to 55 [Ee;r:' /
[err]g /', respectively. Faucets A and B were thef._fh” gm, !m,
wat er supply system (nunicipal water supply systemn): andca:dals

aquedus solution, capable of forming solublePb salts, is carried out by simply
dipping said elements into the said solution forj-_ 5_-50 minutes. |
1. A method as claimed in Claim 4, characterized in that said selective
etching step is carried out by exposing sa1d surfaces to the action of an
10 oxidizing acidic aqueous solution of an organic acid mixed with a peroxide. |
12. A method according to Claim 11, chara(_:terized in that said organic acid
employed is citric acid and the peroxide is hydtégen peroxide.
13.- A method aécording to anyone of thefqregoing Claims from 4 to 12,
characterized in that said passivation step follows said selective etching step and
15 is carried out by exposure o_f said suxfaces.t.(-)ji the action of a basic aqueous
solution, preferably a strong base aqueous soluﬁﬁn.
14. A method according to Claim 13, wherem the basic aqueous solution
contains a strong baSé-seleqted from the group ;_consisting in: NaOH, sodium

silicate, and mixtures thereof: and the passxvatlon step is carried out keeping

20  the solutionto a pH comprised between 10
15. A method according to anyone of the éfegoing Claims from 4 to 14,
characterized in that, between said two steps ofetchmg and passivating, there is

also provided for an intermediate rinsing stage. - - | _



[ nvent lon, yields a significant better performance than corrrrerm al
unpr et r eat ed faucet. <" EXAMPLE . 6

(copper alloys) - Two sanples, identified as A and B,: \m“llﬂlmimmumn“l
the sanme bar in "Gun 5 Metal 85-5-5-5" (a copper based
nom nal conposition, by weight: 5% -2lead, 5% zi nc, 5%t%n‘ant 85%° '
copper) extruded and drawn te 50 mm di aneter, normal |y available in

comerce. Both sanples were drilled and machi ned. wi t h | at he turning

operation, undeygt heASagmoWaskidifed RN ClalthOfEm 4 Fo 00,0eMardcteri2bd @i that said 100
mm hi gh cyI inders with |nternal di ameter of 36 mm and external di amet er of

10 50 B
Sanpl e Amnaccgﬁg lﬁg‘w E gig%'?’e?%\%&ehﬁ?@g%% géﬁ’(lgl t ot?ﬁ%dmt

I I b 0. 1 M
et o aFEBRY % i o . o iy r]n@’s»@#mﬁeﬁm

15 2- washing W th wa mrerslonlnslutlon "b': 0.1 M
NaCH, 0,1 M sodB?if e meealbjegﬁé ‘o fyrher rnsingy dipge mtoersegem ddeous
"rretaphosphlte at 20[err] C: for 10 m nutes; ~ 4- washing with water and

hot air drylﬁg solutxon of wﬂel\'bsmhuhlhydrmdq ab20°CeaaS°ﬁlgncb£q;;yepenqb@€/@ned from
solutions "a" and "b" 20 . ~per square decinmeter of treated surface cane to
285 ng-and 1.8 #apkexceeding 1_5___:_n:gmutes, and, finally, rinsed a third time and dried.
17. A method i.-e's- claimed in anyone of tﬁe above Claims from 4 to 10,
characterized i in. that the composition of the said acidic aqueous solution is a
mixture of 0.1 M su]famlc acid and 0.1 M fluoboric acid, in a 1:1 ratio.
10 18. A method:_.as claimed in Claims 15 or 16, characterized in that said
rinsing operati@s} are carried out by immelfsion in tap water at ambient
temperature. N
19. A method as claxmed in any one of the above Claims, characterized in
that, during sald exposure to the action of sa1d solutions, said solutions are
15 squeeted to ultrasomc agltatlon, in order to hit _sald surfaces of the components
with ultrasonic \f&a{?es
200 A method for obtammg low Pb-release metal components made of

copper-based alloys contammg lead and des1gned to be employed in water

distribution systems m partlcular lead brass plumbmg components for potable

20  water circuits, as-- ﬂlustrated and described with reference to the accompanying

Figures.

2. A treati]_;g_ aqueous solution for performmg a selective Pb etching

mechanical compp;;en’gs made of copper-based metal alloys containing Pb, the




respectively. | nner surfaces of Axggd B s?rrpl es wleﬁ-e—&n? :
U T o PR 07 S

- 16- atonmi ¢ conposition reported i n TabI e 4.

TABLE 4 - 2EXAVPLE 7 (pl untbig corrponents)

5 Two sanples, A and B, of.comercial chrom um pl ated brass faucets,

normal | 'y avai lable in comerce and utilized as distributors in water
supply systens, seléti®e etching bebipsdifstted dbalhieOs efrRd enidétinfent MTPb @fid PB4l an

I nternal volunme Iv, def| ned as the volune delimted only by netallic
surfaces al waysgyg Ny, gﬁ Wetsid on ts- whg:ﬂ(’hame bé&A! &b?é?:fgi]' fo A Was

previ ously subj ect e ective di ut.fon

workmg operatlons carried out either by maclnmng, moldmg or die-casting, said

treatmg solution being charactenzed in havmg the followmg composition:
5 -0.1 M sulfamic acid; -

- 0.1 M fluoboric acid;
- from 0.1 to 5 % by weight of 1H-benzotriazole.
22. A treating aqueous solution for perfm?;ing the passivation of surfaces
of mechanical components made of copper-bzfi:_sféd metal alloys containing Pb,

10  said solution being characterized in containin_g',__j_in combination: 0.1 M NaOH
and from 1 to 5% by weight of sodium metaphee_phite.
23. A treating aqueous solution as clalmed .in Claim 22, wherein it also
includes sodium metasilicate. -
24. A treating aqueous solution as c]axmedmCla:m 22 or 23, wherein it also

15  includes a surface wetting agent, preferably polyetoxyalchool.




10 according to the present invention, using: 1- immersion in

solution "a": 0.1 Msulfamc acid, at 40[err]C for 25 m nutes; 2-
washing with water; 3- immersion in solution "b":" 0.1 M NaOH, 5%
by wei ght of sodium met aphosphite (corrosion inhibitor) and 0.5% by
wei ght "of pol yet oxyal chool (as 15 a sS#pface wetting agent), at 20[err]C
for 10 m nutes; 4- washing with water and hot air drying. The
overal | "amount AW | LBAD REL e?LmB%rWHQW%IMIP%r%F'@%% "b"

per ml of sai d BASEP ALLOYS TAINENG RBADAANDR A METHRD R 33 [err]g/n,
respectively. OBTAININGTHE SAME-B were then tested for netal release in
syntethic dri nkipeTRACA" -

17- foll om ng NSF STD61 protocol for four weeks. Lead rel ease nean
val ues recorded during the first 15 days of test show that |ead
rel ease for pretreated- faucet Ais 35%of |ead rel ease observed for

f t B. At the 15th d
auce ALead ci)rassecomponentg Yor potable water distribution circuits (e.g., plumbing

5 components made of CuZn39Pb3, containing 3% Pb), also chromium plated
ones, are subjected to a lead;-selective surface. etching to .re(hxce, in operation,
the release of Pb caused by Pb surfice “smearing”, resulting either from
machining or molding; said elements are firstly contacted by an aqueous
solution of an gcid capable of forming soluble Pb salts, preferably a non-

10 oxidizing sohtibn, by simply dipping the components in the solution, e.g. a
solution of 0.1 M sulfamic acid, at 20°-50° C for 10 to 50 minutes, and,
subsequently, the elements are passivated by immersion into a strong base
aqueous solution, e.g. a solution of 0.1 M NaOH .at 20°-25° C, for
approximately 10 minutes; in this manner, plumbing components made of a

15 copper based alloy containing Pb are obfained, which components, after 15 days
of test according to US NSF STD61 procedure, release Pb in an amount less
than 0.025 ug for each m! of the internal volume of tﬁe component delimited by

metallic walls remained in contact with water during the testing period.

No Figure.



of the test, the lead release fromfaucet Ais about 21 [err]g/l of Ilv
volunme, while 5 for faucet B the figure is around 80 [err]g/l of Ilv

vol une. Figure 10 shows results obt ai ned during the four weeks | ead
rel ease test for faucets A and B
- 18- CLAI M5 1

Mechani cal conponents made. of:: a copp -2a7pd al l oy and adapted to be
subj ected, during their production stagé, ft o working operations carried out
ei ther by machining, nolding or die-casting, in. particular plunbing

conmponents 5 e . r

_ ; _ : EHT= 20.0 K¥ MU= 25 mm  FAG- X 3.00 X PHOTO- < 40Rs
di stribution s) 200, i sas&ma£=:szsn oReD | al | oy
contai NS a pr e(Erenep— g : mt; and
in that, in coniyj 5L 8 s

desi gned t o be (RXTENIGE W LR S : -7
envi ronment , aEtEsEN ) L€ O i e P By and
lead 10 salt Y 0 ; ' : ) I

therein, charagigep

EHT= 20.0 KV HND= 25 mn tAG= X 1.00 K PHOIO= O
20.0pm p—————} SP.CURRENT= 297 pR
FIL d=5,15m REC



conponents are able to release, after fifteen days of NSF STD61 rel ease

t est with synthetic drinking water, an anmount of Pb of no nore than
0.025 [err]g for 15 each m of the internal volunme (Iv) of the conponents
delimted only by netallic surfaces exposed to contact with said
drinking water during the testing period. 3. A nmechani cal
conponent nade of a copper-based all g cf)yai ni ng | ead, and

subj ected, during its production stag®e; ‘td worki ng operations carried out
ei ther by machi gegeaapldi oo or die_casting i -part] ar _a_pl unbi.ng
conponent 20 my o MAGS X 1.02 ¥ EHOMG- 0 £ 4085T buti on
syst ens, : RES Al us T nponent ,
whi ch surfaces aF®xgiy AT Ny SRR R RANE: ANGEmae Wat er,
present, under XR * R e B e R R ?fnfgition

such that the sufy
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5. distribution systens, in particular |ead brass plunbing conponents for

pot abl e - water circuits, said nethod conprising the foll ow ng steps:
- a selective etching of surfaces of said conmponents designed to be
exposed, at work, to the water, for renoving alnost entirely the Pb
and Pb salts present t hereon as a consequence of a nechanical-

wor ki ng and/ or of nolding/die- 10 s}iJyg operations carried out onto
sai d conponents; and - a passi@t}oﬂ of said surfaces. - 5.
A nethod as clained in Claimd4, characterized i:n that said selective
etching step isf il B E oo b ot of g
non- oXi ( ' g
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-20- . 9. A method as clained in any one of the above Clains 4 to

8, . characterized in that the tenperature of said agqueous sol ution of
a non- oxi di zing acid, capable of form ng soluble Pb salts, ranges
from20[err]C to 50C 10. A method as clainmed in anyone of. the
foregoing Clains 4 to 9, 5 characterized in that said exposure to the
action of said non-oxidizing acidic 77 aqueous sol ution, capabl e of
form ng soluble Pb salts, is-carried out”by sinply di pping said

el ements into the said solution for 5-50.m nutes. 11. A met hod as
claimed in Caim4, characterized in that said selective etc?%ﬂg

step is carried out by exposing_said.SUrfaces.to the action of an
oxi di zi ng aci di ¢ aqueous solution of an organic. acid mxed with a pjg;ﬁjde.
X

12.- A method according to Claim1l, characterized in that said org C
acid enployed is citric acid and the peroxide is hydrogen peﬂ de.
13. A net hod according to anyone of the foregoing ainms from4 to 12,
characterized in that said passivation step follows said sel ectivg etching
step and 15 is carried out by exposure of said surfaces to thg action of
a basi c aqueous solution, preferably a strong base aqueoys sol ution.
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14. .A nmethod according to Caim 13, wherein the basic aqgueous sol ution
contains a strong base selected fromthe group consisting in: NaOH sodium
silicate, and m xtures thereof; and the passivation step is carried out
keeping 20 the solution to a pH conprised between 10 and 13. 15.
A net hod according to anyone of the foregoing ains from4 to 14,
characterized in that, between said two steps of etching and passivating,

there is al so provi ded for a:5i T7medi ate rinsing stage.
-21- 16. A nethod as claimddfid Clains from4 to 10,.
characterized in that said conponents are degreased, rinsed, then
di pped, for a period of tinme not exceeding 25 mnutes, into a first
aqueous solution of 0.1 Msulfamc acid, at 35[err]C - 45[err
then subjected to further rinsing, dipped into a second aqueous 5 .
solution of 0.1 M sodium hydroxide, at 20[err]C.- 25[err]C and for a i od
of tine not exceedfng IS mnufes, apa, .rHnallTy,J rins a thi rEl I me
and dried. . 17. Al nethod as ¢l ainmegd in anyone . Babove s
from4 to 10, B
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characterized in that the conposition of the said acidic aqueous sol ution

is a m xture of 0.1 Msulfamc acid and 0.1 M fluoboric acid, in a
1:1 ratio. 10 18. A method as clainmed in dains 15 or 16,
characterized in that said rinsing operations are carried out by
i mersion in tap water at anbi ent t enper at ur e. 19. A et hod
as clainmed in‘any one of the above O ains, characterized in t hat,
during said exposure to the action 6‘? /s7d solutions, said solutions are
15 subjected to ultrasonic agitatin? ifn order to hit said surfaces of the
conponent s wi th ul trasoni c waves. 20. A et hod for obtaining
| ow Pb-rel ease netal conponents nade of copper - based al | oys
containing | ead and designed to be enployed in water di stributi
systens, in particular |ead brass plunbing conponents for potable 20 -
water circuits, as illustrated and described withoreference tg the o
acconpanyi ng Fi gurjes. 21. A tireat { n§ aqukods koljut oﬂ‘?zﬁ_
perform ng a sel ectj ve b.etéhing meqhani ¢al conponeni s Jmafde Jof
copper-based netal jalloys cofjtainfng Ppb, the
| o olm
M o =]
nn N h
)
L e
Q F
O ! °
s |
; K
l 23 8 3
© § £
S ok 8
gg §'§
23 53
Ec o<
Ez 'é-'é- o
o8 w 2
Q2 38 o % °
'c [b;, et 3
g : : € o g
- 3-1 : © @
Q i : E =
ol : o F o F
QS : ~ § <~ 5
O & i s s
R _
=8
O 5} S =4
S § ® “
£z
@ o
O]
o B U o
. = ~ &
|L' b
n H ® n
\ e o
\3\\\. & o | B
o L e
- 8 8 8 % & ° SN8&FC-

[;}sgun,'p:] esedel qd



-5 22 - sel ective etching being directed agai nst a surface

enrichnment in Pb and Pb salts of respective surfaces of said
conponent s whi ch have been subjected to wor ki ng operations carried
out either by nachining nolding or die-casting, said treating

sol ution being characterized in having the fol l'om ng conposition: 5 -
0.1 Msul fam c acid, -0.1.?/I}I horic acid, - from0.1to 5 %
by wei ght of 1H benzotriazole. 7‘2)2. A treating aqueous solution for
perform ng the passivation of surfaces - of mechani cal conponerl® made
of copper-based netal alloys containing Pb, 10 - said solution bei ngd—
characterized in containing, in conbination: 0&1 M NaOH and fCon 1

to 5% by weight ef sodi um netaphosphite.

23, A treating agy&ous
solution as clained in Claim22, wherein it al

0 i ncl udes sodf

met asi | i cate. 24. A treating aqueous solution as clainmed #n C aim
22 or 23, whereiln it also 15 includes a surface wetting agent, pfﬁferably
pol yet oxyal chool{. : L : -
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