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"LOW LEAD.RELEASE PLUMBING COMPONENTS MADE OF COPPER . . . . . .- .. · ~ . . . .. . . . 

BASED ALLCJYS CONTAINING ~' AND A METHOD FOR 

5 OBTAlNING THE SAME." 

' 

10 

The present invention relates to low l~d release plumbing components 

15 made of copper-b~sed alloys containing leactj·: ~.g lead brass components for 
~- :. 

potable water distnoution circuits. The inventi~n, further relates to a method for 

obtaining the sani~ .by a selective surface ~cbing thereof in order to either 
.. , ···:·,<.·.· 

reduce or complet~ly eliminate the labile ~~ Pb layer (almost exclusively 
......... ·· 

consisting of Pb an~or Pb salts) responSiole fc)~ ~e Pb release and representing 

20 the so-called Pb surface "smearing". 
<:~\ ~ 

Well known is the phenomenon leading:'t<tthe creation of surface layers 

of metallic Pb (or of its salts), by segregatioJ!~tPb from the base alloy as a 

consequence of the· thermal-mech~cal stre~~~.i.caused by machining ~d or 

·:··.· 

,..,. : 

.;1 
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molding of brass alloy elements containiti~ l~d. Such a phenomenon is a 
':·:. 

particularly undesirable one, in that the cre~tion ·of the ·said lead surface layer 

may easily cause,. at work, the release int<) iji.~ ¢viron:ment of Pb ions, a heavy . . . ..... · .. ' . 
. . .··.· :· 

metal known to ~e highly polluting and to~~.i~'.hulnan health. 

5 On the other hand, plumbing colllp~Jienis such as mechanic parts for 
·, .,_,: ... 

cocks and valves designed to operate in J10,i~hie water distn'bution circuits and 

systems, :cann,ot Q:Ut .undergo, during the ':'DJ~~#filcµuillg process, a num.b~r of: 

machine work operations (lathing, drilling, ~~g, etc.). Moreover, a Cu-Zn 
' ... ~·- :. ' . 

base alloy containing also limited amounts'"t)fi>b. (generally up to 3-5 % by 

10 weight) .facilitates machine working and l~a(i,~, to more effective and accurate 

surface finish. FUrthermore, besides faciUt.8;~ machine working (it furthers 

chip-breaking), the presence of Pb is also·:~ental to the elements forming 

process, whether the latter is carried out dir¢ctly by smelting or by molding/die-

casting. 

15 . The mechanism of Pb release has long~een inv~stigated and is based on 

the creation, on a zinc oxide surface layer, s~gregated from the base alloy, of Pb 

salts (hydroxycarbonates ), due to surface stt¢~es of the alloy as a consequence ..... 

ofboth machining:an4 shear stress during the.J.Uolding process, and due further 

to Pb reactivity with water vapor and atm<>:~~~re carbon dioxide. It is however 

20 only very recently (March 1995) that.' a:;iC¢rtmed testing procedure ·ror 
.. · ;:::.·:; .~.~; ·'' 

evaluating the P~ release of plum.bing co~ciri.ents designed to potable water 
:-.-·:;-.ii· ··. 

j . ..... ·, 

distribution has been approved and issued iJi ~rlnt by the major United States 
! " .• -;>>-' 

Normalization Agency, i.e. N.S.F. The te~;prq~dure is known as U.S. NSF 

.. 
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SID61. It has been shown that the phenom~pn of Pb release is largely present 

in the commercial components for potable ~ter distj:ioution of any type, even 
_: ........ . 

in those components wherein surface coatiD.g~' _for. example chromium or nickel 

plating, is extensively c~ed out, for haestetl~al reas0ns, on all the surfaces in 
,: ... :· 

5 view: in fact, the phenomenon depends on:•tb,ose limited surfaces designed to 

remain in contact with water when the tap~-'cocks ect. are closed, which are 
. . 

internal surfaces not in view and, therefore, notmally not coated and, anyway,. 

very difficult to be co~ted pr~perly. 

The aim Q~'the present invention is th:~rbfore to .furnish low lead release 

10 components ~d~ of copper-based alloys,: .. in particular brass plumbing 

components for po~able water distribution cirCuits, _which, at th~ same time, can 

be ~bjected to· usual working operations, •·by machining and/or molding, 

without any drawback with respect to the kno:Wn alloys containing lead. 

15 

The present -invention accordingly ~)ates to mechanical ·components 

made of a copper-based alloy and adapted- to be subjected, during their 

production stage, to . working -operations cilrri.ed out either by machining, 

molding or ~e-ca~~ in particular plumbin~;~mponents made of brass alloys 

and designed for /pptable water distn"bution -~:ems, characterized in that said 

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

20 element; and in that, in combination, respe.¥J~ surfaces of the components 

designed to be exposed, in use, to any :O.ui~-!::~leased in the environment, are 
.:; '.:f·. , .. 

substantially :free from lead and lead salts. 

In particular, said components are d~~~ed to collect potable· water 
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therein and are able to release in ~thetic ~g water, after 15 days oftest 

according to U.S. NSF STD61, an amount of Pb of no more than 0.025 µg for 

each ml of the internal volume of the compon~ts delimited by metallic surfaces 

exposed to contact with potable water during testing. 

5 It is also included in the invention, ac~c)r.ding to a further aspect thereof; 

a mechanical component made of a copper-based alloy containing lead, and 

subjected, during its production stage, to working operations carried out either 

. by machining, molding or die-casting, in particµlar a plumbing component made 

of brass and designed for potable water distn"bution systems, characterized in 

I 0 that respective surfaces of said component, wlli.ch surfaces are designed 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 invention :further relates to a method for_ obtaining low Pb-release 

15 metal components made of copp~r-based alloys containing lead and designed to 

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

components for potable water circuits, said method comprising the following 

steps: 

- a selective etching of surfaces of said compo#.ents designed to be exposed, at 
=,;:_·· 

20 work, to the water, tor removing almost enrli-ely the Pb and Pb salts present 

thereon as a consequence of a mechanical wqrking and/or of molding/die­

casting operations carried out onto said compo#~ts; and 
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- a passivation of said surfaces. 

In particular, the selective etching step is carried out by exposing said 

surfaces to the action of a non-oxidizing aqidic aqueous solution, of an acid 

capable of forming soluble Pb salts. 

5 In particular, said acid is selected :fron{~e group consisting in: suffiunic 

acid, fluoboric acid, methanesulfonic acid, )41iosilicic acid, acetic acid and 

mixtures thereo£ 

According to another embodiment of the invention, the selective etching 

step is carried out by exposing said surfaces to the action of an oxidizing acidic 

10 aqueous solution of an organic acid mixed with a peroxide. Preferably, the 

organic acid employed is citric acid and the peroxide is hydrogen peroxide. 

Said passivation step follows said sele,ctjve etching step and is carried 

out by exposure of said surfaces to the acti9n of a basic aqueous solution, 

preferably a strong base aqueous solution. 

15 Between said two steps, there is alse), provi4ed for an intermediate 

rinsing stage. 

Preferably, the basic aqueous solution_contains a strong base selected 

from the group consisting in: NaOH, sodium silicate, and mixtures thereof; and 
. .: ~-

the passivation stev is carried out keeping tll.e, solution to a pH comprised 

20 between 10 and 13. 

Said exposure operations are carried out, according to the invention, by 

simply dipping said comi)onents into said trea~~ solutions; while said rinsing 

operations are canied out by iminersion in tap'.,\ivater at ambient temperature. 
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Moreover, during said exposure to the action of said, solutions, said solutions 

are subjected to ultrasonic agitation, in order to hit said surfaces of the 

components with ultrasonic waves. 

In so doing, the ensuing selective etc~g of the surface lead, segregated 

5 from the alloy, affects, however, neither alloy· composition nor surface finish 

resulting from machining (or from any other. ldnd. of working) to which said 

components have been subjected. Said etching operation, therefore, causes the 

surface lead, segregated from the alloy, to be· removed ,so that lead is no longer 

released, during operation, by the elements so treated. Moreover, the removed 

10 lead can be easily recovered from the etchant, for example, by electrolysis, 

particularly in the presence of acid aqueous solutions. The afore process, 

therefore, guarantees high environmental safety~ 

The following passivating step, moreover, contn1mtes to create on the 

exposed surfaces of said components an insoluble layer of corrosion chemicals 

15 which prevents both any possiole corrosion process to be started in operation on 

the treated components, even in presence of aggressive fluids such as "soft 

waters'' (potable waters hav.ing low contents _of dissolved salts, especially of 

calcium), and the possi"ble dissolution of the P~ :not eliminated by th~ selective 

etching step (normally left inside open pores ~f:the metallic matrix, which are 

20 deemed to be closed by the insoluble layers creat~ by the passivation step. 
; ! . 

Molarity range of the non-oxidizing acl~ capable of forming soluble Pb 

salts, in the aqueous solution according to the:iJiyention, is 0.01-5 Mand, in any 
. ,,:: . 

case, its values are within the limits of the sofobility scale of the chosen acid, 
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while said solution has pH range 1-3. l)µrln$_immersion, according to the 
··:.,,.:·::· 

.. , . 

invention, the non-oxidizing acid etching S9.J~~on is kept at a temperature 

. ranging between 20°C and 50°C and imm~~o~is carried out for 5 to 50 
~ .:-. . ' . 

minutes. 

5 According to the preferred embodllp.~1;,the ~~bined elements, to be 
.::: -.·,:? 

.. ··;:· 

treated according to the invention, are de~¢~~e~ rinsed, then dipped, for a 

period of time not exceeding 25 minutes, into·:a-~st aqueous solution ofO.l M 

sulfamic acid, at 35°C - 45°C, then subject~4'.\~;further rinsing, dipped into a 

second aqueous solution ofO.l M sodium hycli;ri~de, at 20°C - 25°C and for a 

10 period of time not exceeding 15 min., and, fiml}ly, rinsed a third time and dried. 

Rinsing is carried out in common tav. water, at ambient temperature 

(13°C - 20°C). 

Finally, the preferred composition of:the acidic aqueous solution is a 

miXture of 0.1 M sulfamic acid and 0.1 M .fluoboric acid, in a 1: 1 ratio, 

15 preferably added with a corrosion inhibitor~ 

According to a last aspect of the invetJ.tjon, therefore, it is provided an 
:.:'.·'.:····: ·. 

aqueous solution for p~rforming a selective ptj:'.¢tching mechanical components 
·.. ., -~ . 

·:. ' ~ · .. ~:'· 

made of copper-based metal alloys containing/Pb, the selective etching being 

directed against a surface enrichment in Pb 8ll(l·'.~b salts of respective surfaces 
. . •.: :-;·:· 

..... 

20 of said components which have been subje~ectto; working operations carried 
· .. ::..-<:·::: .. 

out either by machining, molding or die-ca~g~\~d treating solution being 
-: ~ ~:::·:· ; ···:· .. : : 

characterized in having the following compositlttri: : ; 
.·; .. ''• 

- 0.1 M sulfamic acid; 
: __ .:-= :. : .. , 

·.-.-:· .. " 
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- 0.1 M fluoboric acid; 

-:from0.1to5 % by weight oflH-benzotriazole. 

It is also included in the invention, a treating aqueous solution for 

performing the passivation of ~ces of mechanical components made of 

5 copper-based metal alloys containing Pb, said solution being characterized in 

containing, in combination: 0.1 M NaOH and from 1 to S% by weight of 

sodium metaphosphite. The solution also includes sodium metasilicate, and /or a 

sur.filce wetting· agent; e.g. polyetoxyalchool 

The present invention will be further descn"bed hereinafter with reference 

I 0 to the following examples and the attached :figures, wherein: 

- :figures 1 and 2 are microphotographs showing 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 microphotograph.S of the same wires showing the 

superficial aspect of the alloy after the wires have been treated according to a 

.first embodiment of the method of the invention, using different non-oxidizing 

acidic solutions; 

- figure 4 is a microphotograph showing the superficial aspect of the same wires 

20 of :figures 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 

metliod of the invention; 



7 't 

-9-

-figures 7 to 10 show graphically the results of the ·Pb release tests canied out 

according to the examples given. 

EXAMPLE 1 (cowei-:all()ys) 

Five not etched samples identified as A, B, C~ ·o, and E, are obtained from 5, 15 

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

10 

denomination). 

Sample A, examined by a scanning electron microscope (SEM) gave the results 

shown in .figures I and 2. Thereafter, samples B, C, D and E were treated 

following the procedures collected in Table 1. 

TABLE 1 

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

were examined by SEM technique giving the ~s reported in figures 3 to 6, 
':-- ........... . 

respectively. From thes~ ]Jlicrograpbies, it app~~:.1:4at methanesuJfonic acid and 

15 acetic acid are effective in selectively dissolvin$;:iJie.:surface smeared lead, while 
.;·· .... 

citric acid is effective if used in conjunction #ith ·:an oxidizing agent, as e.g. 

hydrogen peroxide. 

EXAMPLE 2 (coyper''811.~ys) 
·'-::··.-,.: . 
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Three samples, identified as A, B and C, w&:e. taken .from the same bar in 
:·.:: .. 

CuZn39Pb3, extruded and drawn to 50 lJlD),'diameter, normally available in 

commerce. All samples were drilled and machfu.~d with· lathe turning operation, 

under the same working conditions, in order t~f obtain 100 mm high cylinders 

5 with intei-nal diameter of 36 JAtD. and external ~er. of 50 mm. All samples 

were degreased and washed with tap water,· S':tJJple C was subjected to lead 

selective dissolution by: 

1- immersion in solution 11a11
: 0.1 M sulflunic aci.~ (pH 1.25), at 40° C for twenty 

minutes; 

l 0 2- washing with water; 

3- immersion in solution "b": 0.1 M NaOH (pH i2. 7) at 40° C for ten minutes; 

4- washing with water and hot air-drying. 

The overall amount oflead and copper recovered :from s0lutions "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 aforedescn"bed 

procedure, then dried with hot air. 

Inner surfaces of samples A, B and C were anaJ.}'ied using X-ray photoelectron 
:;· .. · 

spectroscopy (XPS) ·surface analysis techniqu¢: .. gwmg the results for surface 
. ·. 

atomic composition reported in Table 2. 

20 TABLE2 
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Samples A, B and _C were then subjected to i(.t~~ for the release- of metallic ions 

in synthetic tap .. ·water; according to protp~~J NSF STD6 l, and using the 
··. <.'·J . 

synthetic water ~5: de~cribed in the same pr9f.pcol Lead release mean value~ 

5 recorded in the fust ·so days of the test are ShoWn,·in.Fig. 7; according thereto, 
.. . ··:' .· .. 

the amount of l~a,d, released by 8ample C, : ·tr~ate~ according to the present 

invention, is ~ess -i,h~ 10% of the amount of lead released by sample A during 

the initial period· of te~~ By comparing the plots for samples A, B and C, it is 

also evident the effeci of step (3), which produces a passivation of the brass 

10 surface in conta~ With ;water, lowering lead.r~~ease just from the beginning of 

the release test. 

EXAMPLE 3 (cower ailon) 

Four samples A, B., C and D from the same. bar in brass CuZn39Pb2 brass, 

normally extruded .. and drawn to 50 mm. <:tiameter, normally available in 
. . ;".·:_ .. 

15 commerce, were~~. and machined with latJ,ie turning operation, under the 

same working con4itions, obtaining 100 nnn high cylinder~ with internal 

diameter of36 nn,nand.50 mm external diaipe~~r. All samples were degreased 
.... .·"' . ·.·· 

and washed with ta:lt~ter. 

Samples A and B ~re · $ubject-ed to lead-sele~e- dissolution by: 

20 1- immersion in SQllltion "a": 0.1 M fluobori~::~cld at 40° C for twenty minutes; 
. "·., ... 

, .. :_,"·,;. 

2- washing with wat_er; 
.: : ·: ·:.~ . 

3- immersion in solution "b": 0.1 M NaOH at'20°· C for ten minutes· 
. ~·.:'"· ··'' . '· . ' 

4- washing with water and hot air-drying. 
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The overall amount ofled and copper recovered :from solutions "a" and ''b" per 

square decimeter of treated surface came to 7.3 mg and 0.1 mg, respectively. 

Sample B was stibjected only to steps (1) and (2) of the aforedescnoed 

procedure, then dried with hot air. 

5 All samples . were then subjected to a test for th~ release of metallic ions in 

synthetic tap water, according to protocol N&f-. STD6 l, and using the synthetic 

water as descnoed in the said protocol for sanwles A and C, and tap water from 

the local water supply for samples B and D. L~d release values were recorded 

in the first 15 days ofthe release test showed that the amount of lead, released 
•: .· .. 

10 by sample A was equal to 10% of the amowi~ released by sample C, and the 

amount of lead released by sample B was equal to 15% of the amount released 

bysampleD. 

EXAMPLE 4 (j>lumbing C()mponents) 

Two samples A and B, of commercial brass ball valves, normally utilized as 

15 parts in water supply systems, were washed an4 degreased. Said samples shown 

an internal volume Iv, defined by the volume delimited only by metallic surfaces 

always in contact with water, of 27 ml Only ~le A was previously subjected 

to lead-selective dissolution by: 

1- immersion in solution "a": 0.1 M sulfamic acid (pH 1.25) and 2% by weight 

20 lH-benzotriazole as corrosion inhibitor, at 40° ¢':::for twenty minutes; 

2- washing with water; /"• 

3- immersion in solution · "b": 0.1 M NaOH (i>J{'. 12. 7) and 5% by weight of 

sodium metaphosphite as corrosion inhibitor, at "'20° C for ten minutes; 
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4- washing wiµi:\W;t~¢1'~d hot air-drying. 

The overall ani6fu:ifiofl~~ and copper recovet~d from solutions "a'' and "b" per 

ml of said iiitepial~p!~e Iv came to 72 µg /rfJl and 5 µg /ml, respectively. 
:·,_:·:::.·.·· .,··.··:··.' 

· .. , .: ... 

Samples A u,,cf:B ~er~ then teste4 for metal release in synthetic ·drinking water 

following NS~:;~;b~l:protocol Lead release mean values, recorded in the first 

15 days of theteiea~test, show that the amount of lead, released by sample A, 

is equal to 2oo/c;"'G.l~e amount released by samj>le B. Further tests, carried out . 

according to/lli~··· pr6cedure as descn"bed above, on other brass hydraulic· 
:'.: ':' · .. ·~·._.·:·;._<_;_:· :;· . ;:.>·;... -

commercial d~ce p~s, yielded comparable results, as reported in Table 3 and 
:>: ... :· .· ::··.>·;l">f, ·.· 

10 Figure 8. '< .. 
·,;~'·:·• ;·'· 

· TABLE3 
.• ~: :.:--.::: ·:. 

~;;5:,.-_1~:~LE 5 (.plumbing cdmponents) 
. ·.'·.· :· .. :. ~> . . ·~~ :/·:: . 

Two samples j\(~d.~:Ii~/(jf commercial chromillh-plated brass faucets, normally 
- .. :·:<:;·'' · ... · .. ·.. .· ... ·· 

·-.=-.. ' .. ";:·> ·.,"' 

15 

available in coin.Q,~c.e and utilized as distn"butofs in water supply systems, were 

washed and de~~~~etf;_ §aid samples shown mi internal volume Iv, defined by >>:: . .-:·: 

the volume de~iry!~ct:;?ajy by metallic surfaces '1ways in contact with water, of 
·:·<\ .. . , . ;~ 

20 80 ml. Only -~~ffit,le A::yvas previously subjeci~d to lead-selective dissolution 
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according to. the present invention; using: 

1- immersion in solution "a": 0.1 M 51Jlfamic'~cid, 0~1 M fluoboric acid and 

0'.5% by weight of 1-H-benzotriazole as c0~osion :inlµbitor, at 40°C, for 

twenty minutes; 

5 2- washing with water; 

3- immersion in solution ''b": 0.1 M Na OH, o.f M sodiutn metasilicate and 5% 

by weight of sodium metaphosphite as corr<)Sion inlu'bitor, at 20° for ten 

minutes; 

4- washing with water and hot air-drying. 

10 The overall amount oflead and copper recovered from solutions "a" and "b" per 

ml of said internal volume Iv came to 55 µg /ml. ~d 11 µg /ml, respectively. 

Faucets A and B were then inserted into a water supply system (municipal water 

supply system) and a daily sampling (100 ml) WS:S carried out from each tap, in 

the morning, after at least 16 hours stagnation: .. Lead concentration values in 

15 these samples were recorded in the first 15 days·.of operation. Such results show 

that the amount of mean released lead from saipples taken from faucet A was 

. equal to 26% of the mean amount registered in ~les taken from faucet B. 

After the completion of this fifteen days releai'e·'.test, samples of 100 ml of 

water were drawn from A and B faucets aftei>~~· 16 and 72 hours stagnation 

20 and after a flowing period of 10 minutes (these·ta8t values were taken as ''zero 
_;_,_._ 

time" points and subtracted as "blanks"). Lead ch.ii.centration in all samples was 
.. :•: 

determined by atomic absorption spectrometry.·• all.d the results are shown in 

Figure 9, and confirm that faucets A, pretreatec:l according to the present 
":"··.".::· 
·,_::: 

.. :,· 
_.,:· 
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invention, yields a significant better perforriJa,nce than commercial unpretreated 

faucet. 

EXAMPLE 6 (copper alloys) 

Two samples, identified as A and B, were talfen ·:from· the same bar· in ''Gun 

5 Metal 85-5-5-5" (a copper based alloy of nominal composition, by weight: 5% 

lead, 5% zinc, 5% tin and 85% copper) extm<fed and dra\VD. to _50 mm diameter, 

normally available in commerce. Both samples were drilled and machined with 

lathe turning operation, under the same worki1lg conditions, in order to obtain 

100 mm high cylinders with internal diameter of 36 mm and external diameter of 

10 50 mm. Both samples were degreased and wa$~d with tap water. 

Sample A, according to the present inventioii; was subjected to lead selective 

dissolution by: 

1- immersion in solution "a": 0.1 M sulfiu:nic acid 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 sodium metasilicate and 5% 

by weight of sodium metaphosphite, at 20°C for 10 minutes; 

4- washing with water and hot air drying. 

The overall amount of lead and copper recov¢re4 from solutions "a" and ''b" 
: ,. ... ;:~.: : . ' 

20 per square decimeter of treated surface cabie· to 285 mg and 1.8 mg, .. ' ... : ~· : 

respectively. 

Inner surfaces of A and B samples were anal~d µsing X rays photoelectron 

spectroscopy (XPS) surface analysis techniqii~ givfug the results for surface 
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atomic composition ·reported in Table 4. 

TABLE4 

. EXAMPLE 7 (plumbing components) 

5 Two samples, A and B, of commercial chromnµn plated brass faucets, normally 

available in commerce and utilized as distnl>utol'S in water supply systems, were 

washed and degreased. Said samples shown ail.. internal volume Iv, defined as 

the volume delimited only by metallic surfaces.'1ways in contact with water, of 

200 ml. Only sample A was previously subjected to lead selective dissolution 
. .' : -~. 

10 according to the. present invention, using: 

1- immersion in solution "a": 0.1 M sulfam.ic acid, at 40°C for 25 minutes; 

2- washing with water; 

3- immersion in solution ''b": 0.1 M · Na()H, 5% by weight of sodium 

metapho8phite (corrosi,on inhibitor) and 0.5% by.weight ofpolyetoxyalchool (as 
···:·': 

15 a surface wetting agent), at 20°C for 10 minutes; 
· ... ' ~-.·· : ·. <:;::··: 

4- washing with water. aJl.d hot air drying. 

The overall amount • ~~ lead and copper recoyered, from solutions "a" and ''b" 
. ~-· 

·. ':: ... 

per ml of said intern.al volume Iv cam.e . i~: .440 µg /ml and 33 µg/ml, 

respectively. 

20 Faucets A and B were then tested for metal r~~ci~se in syntethic drinking water 
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...... 

. ·:·. '· 

following NSF STD61 protocol for four .. :~eeks. ·Lead release mean values 

recorded during the first 15 days of test sb,6~. ihat lead release for pretreated 
···;:' ·· ... ·.· 

faucet A is 35% of lead release observed fQ~;~µcet.:B. At around the 15th day 
·:" ,:-· . ... ·. . .. 

.. ~. ·' .. : 

of the test, the lead release from faucet A is .,,qut 21 µg /l of Iv voliime, while 

S for faucet B the figure is ar~und 80 µg Ii of)y y9lu,tne. Figure 10 shows results 

obtained during the four week~ lead release t¢~\f'or faucets A and B . 

. ··:': 
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CLAIMS·_._.· 

1. Mechanical components made of a copJ>e.i."-:based alloy and adapted to be 
.. : ' ...... · :·· . ~ . 

·· .. ·'::'', . 

subjected, during their production stage, to .~()tk:iJig operations carried out 

either by machining, molding or die-casting, in. t>articular plum.bing components 
. : ·.~ ... : . . . 

5 made of brass alloys and designed for pqja~le ~ water distn'bution syst~ 
: ... ,:.· 
... · .. ·,. 

characterized in that said copper-based alloy;'~on~~s a predetermined amount 

oflead as an alloying element; and in that, in coinbination, respective surfaces of 

the components designed to be exposed, in use, to any fluid released in the 

environment, are substantially free :from ~~e enrichment of lead and lead 

10 salts. 

-· 
2. Mechanical components as claimed in C~aim 1, wherein said components 

are designed to collect potable water ther~)n, characterized in that the 

components are able to release, after fifteen days of NSF STD61 release test 

with synthetic drinking water, an amount of Pb of no more than 0.025 µg for 

15 each ml of the internal volume (Iv) of the co:tilp~nents delimited only by metallic 

surfaces exposed to contact with said drinking ~ter during the testing period. 

20 

3. A mechanical component made of a 'co.P.P'~~based alloy containing lead, 

and subjected, during its production stage, td .i~brkin,g operations carried out 
: . ; '· ~ . . .. 

either by machining, molding or die-casting~ in;'~aitl,cular a plumbing component 

made of brass and designed for potabJ~'>:( water distribution systems, 
. . . .·.: ... ~ : 

characterized in that respective surfaces or'.s~'.fh~onent, which surfaces are 
. ; '~ . ;: : .. 

designed to be contacted in use. by potable,#ltet/present, under XPS surface 
: ._, ;; <.· ... ·~ :. 

analysis, an atomic surface composition subJiiitJi~( the surface content in Pb is 
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lower than or equalto the content in Pb ac~~~g to the nominal composition 

of the alloy. 

4. A method for obtaining low Pb-rel~s~ metal components made of 

copper-based alloys containing lead and desi~ed to be employed in water 

5 distribution systems, in particular lead brass p!\Jµibing components for potable 
; ....... 

water circuits, saj.d method comprising the fQll()~ steps: 

- a selective etclrlng of surfaces of said comp9nents designed to be exposed, at . 

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

thereon as a consequence of a mechanicatworking and/or of molding/die-

10 casting operations carried out onto said components; and 

- a passivation of said surfaces. 

5. A method as claimed in Claim 4, characterized in that said selective 

etching step is earned out by exposing said . SUJ."faces to the action of a non-

oxidizing acidic aqueous solution, of an acid c~p~ble of forming soluble Pb salts. 

15 6. A method a:s claimed in Claim 5, characterized in that said acid is 

selected from the. group consisting in: s.Wfamic acid, fluoboric acid, 

. methanesulfonic ~ci4, tfuosilicic acid, acetic a¢.i<f and mixtures thereof. 

7. A method as Claimed in Claim 5· or .6.:';:·charactenzed in that molarity 

range of the non-oxidizing acid capable of fo~ soluble Pb salts in the said 
' ;· :~· ~- .. 

20 aqueous solution, is 0.01-5 M. 

8. A method as claimed in any one: ··~f the above Claims 4 to 7, 
:-:·. 

characterized in that the pH range of the said itj_~~ous solution is 1-3. 
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9. A method as claimed in any one. of the above Claims 4 to 8, 

characterized in that the temperature of said aqueous solution of a non­

oxidizing acid, capable of forming soluble Pb salts, ranges from 20° C to 50° C. 

10. A method as claimed in anyone of_the foregoing Claims 4 to 9, 

5 characterized in that said exposure to the ac,#.on of said non-oxidizing acidic 

aqueous solution, capable of forming soluble·Pb salts, is carried out by simply 
. . -~· ' . 

dipping said elements into the said solution for 5-50 minutes. 

11. A method as claimed in Claim 4, characterized in that said selective 

etching step is carried out by exposing sai~ 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, characterized in that said organic acid 

employed is citric acid and the peroxide is hydr(tgen peroxide. 

13. · A method according to anyone of the foregoing Claims from 4 to 12, 

characterized in that said passivation step folloW& said selective etching step and 

15 is carried out by exposure of said surfaces. to. the action of a basic aqueous 

solution, preferably a strong base aqueous solutjon. 

14. A method according to Claim 13, whetein the basic aqueous solution 

contains a strong base· selected from the gr()~P : consisting in: NaOH, sodium 

-
silicate, and mixtures thereof; and the passiy~tion step is carried out keeping 

.,· .. : .. : 
··:·::::. 

20 the solution to a pH comprised between 10 ilJid :13 . 
. ~ ~ . 

;, 

15. A method according to anyone ofthe,ioregoing Claims from 4 to 14, 
.. ·· .. 

characterized in that, between said two steps ~f i'~ching and passivating, there is 
'.-' .. . . ~ . ' .. 

also provided for an intermediate rinsing stage.· : .:. 



·. ' .. · .. ·\ 

, ··· 1· 1111n1· 1111111n1111l1111IH1 
- 21- : . •· .. jt. . C. ·• L . · .. M • S · *· 

··'.· ·' 

16. A method •s claimed in Claims :from 4 to 10, characterized in that said 
.· .. 

. . 

components ar¢;: degreased, rinsed, then dipped, for a period of time not 

exceeding 25 nrlP,11tes, into a first aqueous sot1ltion of 0.1 M sulfamic acid, at 

35°C - 45°C, then ~bjected to further rin~~ dipped into a second aqueous 

5 solution of 0.1 .¥>sodium hydroxide, at 20°C. - 25°C and for a period of time 
. . 

not exceeding 15'.:D:.Un.utes, and, finally, rinsed a. third time and dried. 

17. A metho<l:~s.claim.ed in anyone of the above Claims :from 4 to 10, 
· .. · 

characterized hi tliat the· composition of the said acidic aqueous solution is a 

mixture of 0.1 M;SUlfamic 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 operaticµ~· are carried out by immersion in tap water at ambient 

temperature. 

19. A metho<l as claimed in any one of the above Claims, characterized in 

that, during said', ¢Xposure to the action of said solutions, said solutions are 

15 subjected to ultt~s~ni,c agitation, in order to hit said surfaces of the components 

with ultrasonic ~ves. 

20. A method, Jot obtaining low Pb-release metal components made of 

copper-based alloys containing lead and de~ed to be employed in water 
: . . . ·: ... 

. · .. ; , 
: . . . 

distribution ~~' in particular lead brass pi'ltinbmg components for potable 

20 water circuits, as.illustrated and descnoed witl,l)ieference to the accompanying 

Figures. 

21. A treatin~ aqueous solution for pet,ftjnning a selective Pb etching 
···:. 

mechanical com)?on.ents made of copper-based' ttietal alloys containing Pb, the 

' ~ ·. . . . .· 

. < ~: 
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selective etching being directed against a surface· enrichment in Pb and Pb salts 

of respective surfaces of said component$·· which have been subjected to . =~ . 

working operations carried out either by machinfog, molding or die-casting, said 

treating solution being characterized in having the. following composition: 

5 - 0.1 M su1famic acid; 

- 0.1 M :fluoboric acid; 

-fromO.l to 5 % byweight oflH-benzotriazo~e. 

22. A treating aqueous solution for perforpiing the passivation of surfaces 

of mechanical components made of copper-ba~ed metal alloys containing Pb, 

10 said solution being characterized in containing; in combination: 0.1 M NaOH 

and from 1 to 5% by weight of sodium metaphosphite. 

23. A treating aqueous solution as claimed. in Claim 22, wherein it also 

includes sodium metasilicate. 

24. . A treating aqueous solution as claimed ·m.:Claim 22 or 23, wherein it also 

15 includes a surface wetting agent, preferably polyetoxyalchool. 

~ . '· 


