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(57) ABSTRACT 

Brass articles having leachable lead are contacted With an 
aqueous caustic solution that contains a chelating agent. The 
brass article can optionally be post-treated by contacting 
them With an aqueous solution containing hydrogen perox 
ide. 
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METHOD FOR TREATING BRASS 

RELATED APPLICATIONS 

[0001] The present application is a Continuation-in-Part of 
US. patent application Ser. No. 09/795,551, ?led on Feb. 
28, 2001, entitled METHOD FOR TREATING BRASS, 
Which is a Continuation-in-Part of US. patent application 
Ser. No. 09/652,799, ?led on Aug. 31, 2000, entitled 
METHOD FOR TREATING BRASS. To the extent not 
included beloW, the subject matter disclosed in those appli 
cations is hereby expressly incorporated into the present 
application. 

TECHNICAL FIELD 

[0002] The present invention relates to a process for 
treating brass. More particularly, the present invention is 
directed to a process of removing lead from the surface of 
brass ?xtures. 

BACKGROUND ART AND SUMMARY 

[0003] Brass is an alloy composed principally of copper, 
tin Zinc and lead. The amount of lead added to brass affects 
its strength, Workability and machinability of the ?nal alloy. 
Brass has been Widely used for plumbing ?ttings, Water 
Works valves and ?ttings, bronZe alloys and a host of other 
applications. Perhaps the most Widespread application of 
brass is its use in the manufacture of faucets, valves, ?ttings, 
Water meters, and related products intended for use in 
delivering potable Water to and Within commercial or resi 
dential sites. For such uses, the amount of lead that is 
required to affect the desired strength machinability of the 
brass causes concerns With the leachability of the lead into 
the environment Where such faucets, valves, ?ttings and 
related products are used. 

[0004] Lead exhibits a relatively loW solubility in solid 
solution in brass alloys due to the atomic siZe of lead atoms 
Which is larger than copper or Zinc. The loW solubility of 
lead in brass alloys causes the lead to precipitate in lead-rich 
regions dispersed throughout brass alloys. The tendency 
toWard precipitation is particularly notable near the surface 
of brass articles. In addition to improving the machinability 
of brass adjacent to the surface, the precipitation of lead near 
the surface increases the tendency of lead present on the 
surface to leach into Water. 

[0005] Recent standards have signi?cantly limited the 
acceptable amount of lead that can be leached from brass 
faucets, valves, ?ttings and related products. One such 
example is the Safe Drinking Water Act, amended in 1988 
to limit lead in solders and ?uxes to 0.2% and to limit lead 
in public Water supply pipes and ?ttings to 8%. 

[0006] Similarly, efforts have been underWay to limit the 
amount of lead found in food or Water. California, for 
example, has promulgated regulations limiting lead expo 
sure of an individual to less than 0.5 micrograms per day. On 
the Federal level, the EPA, in 1991, restructured the standard 
of lead in drinking Water from 50 parts per billion to 15 parts 
per billion. 

[0007] While the amount of lead that can be leached from 
brass plumbing components is generally loW, it is nonethe 
less possible that the amount of lead that can be leached 
from such components may exceed current or planned 
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standards. It has been proposed that current standards be 
made even more stringent so that lead is omitted totally from 
brass alloys or that brass articles be treated so that minimum 
quantities of lead may be leached from such articles. 

[0008] Various techniques Which have been proposed to 
minimiZe the leaching of lead into drinking Water are 
exempli?ed by US. Pat. Nos. 5,453,876 to DoWney, 5,601, 
658 to Marinasm, et al., 5,707,421 to Joe, 5,904,783 to 
Hager, et al., 5,919,519 to Tallis, and 5,958,257 to Regel 
brugge, et al. International Patent Publication No. WO 
97/06313 also exempli?es a proposed technique to minimiZe 
the leaching of lead into drinking Water. 

[0009] The present invention provides a simple, relatively 
ef?cient process for treating brass Which removes leachable 
lead therefrom. 

[0010] According to other features, characteristics, 
embodiments and alternatives of the present invention Which 
Will become apparent as the description thereof proceeds 
beloW, the present invention provides a method of treating 
brass articles to reduce leachable lead therein Which 
involves: 

[0011] contacting a brass article With primary treat 
ment solution comprising an aqueous caustic solu 
tion containing a chelating agent. 

[0012] The present invention may further provide solution 
for treating brass article to reduce leachable lead therein 
Which includes a post-treatment solution comprising an 
aqueous solution containing hydrogen peroxide 

DETAILED DESCRIPTION 

[0013] The present invention is directed to a process of 
removing lead from brass and bronZe articles. The present 
invention can be used to treat a variety of brass ?xtures 
including faucets, valves, ?ttings and other brass and bronZe 
articles. 

[0014] The process of the present invention involves con 
tacting brass articles to be treated With a high pH solution 
containing a chelating agent. The pH of the solution should 
be at least about 6 to 10, and preferably above 10. 

[0015] According to theory, chelating agents possess acid 
base characteristics and chelation is an equilibrium reaction. 
Accordingly, during the course of the present invention, the 
inventors found that using high pH solutions in conjunction 
With chelating agents improved the removal of lead from 
brass articles. 

[0016] Accordingly, an amount of caustic should be 
included in the treatment solution Which is sufficient to raise 
the pH of the solution to at least about 6 to 10, and preferably 
above 10. 

[0017] A number of chelating agents including phospho 
nic acids and aminopolycarboxlic acids can be used accord 
ing to the present invention. Particularly suitable chelating 
agents include ethylenediaminetetraacetic acid (EDTA), 
N-hydroxyethylethylenediaminetriacetic acid (HEDTA), 
and diethylenetriaminepentaacetic acid (DTPA), With ethyl 
enediaminetetraacetic acid (EDTA) being particularly suit 
able for purposes of the present invention. 

[0018] The pH of the treatment solution can be adjusted by 
adding a caustic material such as an alkali metal hydroxide, 
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an alkali metal carbonate, or an alkali metal phosphate. 
Alkali metal hydroxides are particularly useful, With sodium 
hydroxide being suitable for purposes of the present inven 
tion. 

[0019] The primary treatment solution thus comprises an 
aqueous solution of a caustic and chelating agent. After the 
primary treatment bath, treated brass articles should be 
subjected to a treatment rinse using Water. For optimal 
rinsing, parts may be subjected to ultrasonics at 25 kHZ to 
40 kHZ, or the bath can be agitated or caused to How or 
circulate. 

[0020] In addition to the primary treatment solution Which 
is also referred to herein as the primary treatment bath, an 
optional pretreatment solution Which comprises an aqueous 
bath containing an organic carboxylic acid and an inorganic 
per-salt such as ammonium persulfate, sodium persulfate, 
potassium persulfate, or sodium perborate can be used 
according to the present invention. 

[0021] A typical pretreatment bath useful for purposes of 
the present invention comprises an aqueous solution con 
taining citric acid and sodium persulfate. 

[0022] When a pretreatment bath is used, treated brass 
articles should be subjected to a pretreatment rinse using 
Water. 

[0023] In addition to the optional pretreatment bath, brass 
articles processed by the present invention can also be 
subjected to a post-treatment bath. 

[0024] Brass articles that are treated With a caustic such as 
sodium hydroxide have an appearance that may not be 
acceptable in the brass ?xture industry. The uneven broWn 
ish-black appearance produced during treatment in the pri 
mary treatment bath is believed to be due to a copper oxide 
layer. Although this discoloration may not be a factor in 
treating brass articles Whose aesthetic appearance is unim 
portant, the appearance of discoloration on other brass 
articles such as faucets can be important. 

[0025] Apost-treatment bath containing sodium persulfate 
Was determined to reduce the metal oxide present on the 
brass parts that Were darkened by the primary treatment 
bath. A sodium persulfate post-treatment bath containing 
sodium persulfate having a pH of about 3 Was found to be 
particularly useful for purposes of the present invention. 

[0026] In an alternative embodiment, an application of 
hydrogen peroxide can be used either as a pre- or post 
treatment to the caustic/EDTA treatment. In this embodi 
ment, the use of hydrogen peroxide, as a treatment bath, for 
example, can assist to produce an evenly colored part 
appearance. It is appreciated that in one embodiment the 
hydrogen peroxide may be used in lieu of the persulfate. 

[0027] The folloWing examples are presented to illustrate, 
but not limit, the invention as variations thereon Will become 
obvious to those skilled in the art. In the examples and 
throughout, percentages are by Weight unless otherWise 
indicated. 

EXAMPLE 1 

[0028] In this example, brass couplings and 11/2 inch brass 
check valves Were treated With a caustic/EDTA bath and a 
caustic pretreatment bath to determine the effectiveness of 
the baths. 
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[0029] The brass parts Were pretreated for 30 seconds in 
an aqueous solution containing 10% by Weight of citric acid 
and 10% by Weight of sodium persulfate. After the pretreat 
ment bath, the parts Were rinsed in deioniZed Water. 

[0030] The pretreated and rinsed brass parts Were dipped 
for 15 minutes in either a caustic bath containing 5% by 
Weight of sodium hydroxide or in a caustic/EDTA bath 
containing 5% by Weight of sodium hydroxide and 1% by 
Weight of EDTA. The parts Were sonicated at either 25 kHZ 
or 40 kHZ during treatment. The treated parts Were subse 
quently rinsed in deioniZed Water. 

[0031] It Was determined that the caustic treatment bath 
that contained 1% by Weight EDTA successfully extracted 
lead from the brass parts Without leaving a metal oxide 
residue (as Was the case for some coupons treated in the 
caustic bath). Generally, the mass of lead removed in the 
caustic bath Was slightly higher than the caustic/EDTAbath. 
HoWever, there Was an increase in copper and Zinc removed 
Which raised concerns regarding treatment of used bath 
solutions. Also, the caustic bath had a tendency of depositing 
metal oxides on treated parts. 

[0032] Lead leaching test shoWed that parts sonicated at 
25 kHZ released 30% more lead than parts sonicated at 40 
kHZ. It Was determined that at 40 kHZ a smaller amplitude 
sound Wave is generated, subsequently causing smaller 
cavitation bubbles to contact the surface of the parts. The 
smaller bubbles are capable of navigating the crevasses of 
complex brass surfaces resulting in a more uniform surface 
lead removal. At 25 kHZ the brass surface is more vigorously 
attacked, but not in a uniform manner. 

[0033] All treated couplings regardless of treatment pro 
tocol passed the leach test of 5 ppb. The normaliZed lead 
concentration for each coupling result (average of three) Was 
beloW 1 ppb. 

[0034] Pretreatment of the parts With the caustic solution 
caused pitting of the surface brass and an increase in surface 
area. Total lead released to the caustic/EDTA treatment Was 
slightly elevated (approximately 7%) for pretreated parts in 
comparison to unpretreated parts at 40 kHZ. The unpre 
treated couplings shoWed a marked increase in soluble lead 
(ranging from 30%-110%) over the pretreated parts during 
lead leaching testing. 

EXAMPLE 2 

[0035] Brass articles that are treated With sodium hydrox 
ide have an appearance that is not acceptable in the brass 
?xture industry. The uneven broWnish-black appearance 
produced during treatment in the primary treatment bath is 
believed to be a copper oxide layer. In this example, for 
mulations for a post-treatment bath that Would restore the 
brass appearance Without compromising the leachable lead 
content that Was reduced by the primary treatment bath Were 
evaluated. 

[0036] Initially a thiourea post-treatment bath that con 
tained acid components (sulfamic acid and hydrogen chlo 
ride) Was tested. This bath composition Was found to create 
excessive effervescing of the brass articles due to hydrogen 
gas that evolved as the acid dissolved the brass, exposing a 
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fresh layer of lead. Such newly exposed lead Was determined 
to be susceptible of further leaching. Accordingly, it Was 
decided to remove the acid components from the post 
treatment bath. 

[0037] As a result of experimental testing, a post-treat 
ment bath containing about 5% thiourea and 6.25% ammo 
nium chloride Which had a pH of about 6.0 Was determined 
to reduce the metal oxide layer present on brass articles. 
Moreover, it Was determined that the thiourea treatment Was 
not aggressive enough to cause a signi?cant amount of 
copper to be removed and thus expose fresh lead on the 
surface of the articles. 

[0038] Still further, testing With a 1 to 2 volume percent of 
sodium persulfate bath With a pH of about 2 to 6 did produce 
parts With good appearance, and did not adversely affect the 
lead leaching, making this bath suitable for use on a pro 
duction scale. 

EXAMPLE 3 

[0039] Having established that smaller brass parts could 
be effectively pretreated With an aqueous solution containing 
citric acid and sodium persulfate, folloWed by treatment in 
a caustic solution containing EDTA While subjected to 40 
kHZ ultrasonics, further testing Was conducted to determine 
Whether this treatment scheme could be used to treat an array 
of brass articles, including larger brass parts. 

[0040] In this Example, eight different articles having a 
total combined Weight of about 30.5 pounds Were treated to 
mimic conditions for a full scale treatment operation. Infor 
mation on each article is provided in Table 1 as folloWs: 

TABLE 1 

Internal Volume 
Part Letter Part Name Weight (lbs) (liters) 

A 3/4" Key Meter Valve 1.7 0.023 
B 3/4" Ball Meter Valve 2.0 0.024 
C 3/4" Check Valve 1.3 0.051 
D 1" Ball Meter Valve 3.1 0.032 
E 3/4" Ball Valve Curb 1.9 0.022 

Stop 
F 1" Pack Joint Nut 2.7 0.088 
G 2" Angle Meter Valve 9.4 0.22 
H 2" Ball Valve Curb 8.4 0.25 

Stop 

[0041] In this example, all the parts Were pretreated for 30 
seconds in a 10% citric acid and 10% sodium persulfate 
bath. FolloWing pretreatment, the parts Were rinsed in 4 
groups (A B C; D E F; G and Each group Was rinsed in 
a separate 3 liter deioniZed Water bath. 

[0042] FolloWing a pretreatment rinse, all 8 parts Were 
treated consecutively (A through H) in a 16.2 liter caustic/ 
EDTAbath (5% NaOH, 1% EDTA) for 30 minutes each. The 
parts Were sonicated at 40 kHZ during treatment. FolloWing 
treatment, each part Was rinsed in a separate 3 liter deioniZed 
Water bath. 

[0043] The Effectiveness of treatment Was determined 
from measurements of the release of copper, lead and Zinc 
to both the treatment and rinse baths calculated as an average 
With treatment bath age. These results of the loss of lead are 
shoWn in Table 2. 
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TABLE 2 

Treatment Bath (mg) Rinse Bath (mg) 

Pb/lb Pb/lb Pb/lb Pb/lb 
Part Pb/part Actual Average Pb/part Actual Average 

A 145.90 85.83 85.83 0.27 0.16 0.23 
B 134.14 67.07 75.69 0.31 0.16 0.23 
C 263.25 202.50 108.66 1.95 1.50 0.23 
D 228.74 73.79 95.31 1.74 0.56 0.23 
E 217.73 114.59 98.98 1.56 0.82 0.23 
F 258.23 95.64 98.27 3.15 1.17 0.23 
G 362.23 38.54 72.86 6.36 0.68 0.23 
H 903.47 107.56 82.42 16.69 1.99 0.23 

[0044] Table 3 lists the average loss of lead, copper and 
Zinc. 

TABLE 3 

Average Metal Removed 
Metal (mg.metal/lb. brass) 

Lead 82.4 
Copper 13.1 
Zinc 2.7 

[0045] The results of this example shoW that the treatment 
bath experienced only minor degradation over time. Gener 
ally, the average lead removal per pound brass treated stayed 
relatively constant and total lead removal tended to increase 
With increased Weight and internal volume. When the Weight 
of each part is factored into the removal efficiency, the lead 
removed per pound decreases. 

[0046] All eight parts easily passed the leach test target 
limit of 5 ppb (normalized) lead. In fact all parts, With the 
exception of the 2-inch Angle Meter Valve, leached lead 
beloW 1 ppb during a 17 day leach test conducted at pH 10. 

[0047] The results of this example proved that the treat 
ment protocol developed for smaller brass parts Was appli 
cable to an array of parts, ranging in siZe and shape. 

[0048] From tests performed, it Was determined that 
12000 lbs. of brass parts can be treated on a daily basis using 
234 lbs. of caustic (NaOH), 47 lbs. of sodium EDTA, 87 lbs. 
of citric acid and 87 lbs. of sodium persulfate. 

EXAMPLE 4 

[0049] In this example, nine 2 inch check valves Weighing 
9.1 lbs. each Were consecutively pretreated for 30 seconds in 
a single 5 liter aqueous bath containing 10% citric acid 10% 
sodium persulfate. FolloWing pretreatment, each check 
valve Was rinsed in a separate 3 liter bath of deioniZed Water. 

[0050] Each check valve Was then consecutively treated in 
a 16.2 liter caustic/EDTA bath (5% NaOH, 1% EDTA) for 
the folloWing time increments 20, 40, 60, 60, 40, 20 40, 60, 
and 20 minutes While undergoing sonication at 40 kHZ. 
FolloWing treatment, each check valve Was rinsed in a 
separate 3 liter deioniZed Water bath for 5 minutes. 

[0051] Total metal removed Was calculated from samples 
of the treatment bath and subsequent rinse bath. These 
values Which are given as mg. metal/lb. brass are listed in 
Table 4. 
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TABLE 4 

Treatment 
Duration (min) Lead Copper Zinc 

20 64.5 10.7 2.2 
40 92.7 12.6 2.9 
60 77.9 12.1 2.7 

[0052] The average mass of metal removed per pound of 
brass (mg/lb.) treated Was compartable to the average in 
Example 3 above, as shown in Table 5. 

TABLE 5 

Metal Array of Parts 3) 2H Check Valves % Increase 

Lead 82.4 92.7 12% 
Copper 13.1 12.6 —4% 
Zinc 2.7 2.9 7% 

[0053] As can be seen, the average mass of metal removed 
per pound of brass treated Was comparable to the average 
calculated from the array of parts in Example 3. Although 
the majority of the 2 inch check valves treated for 20 or 60 
minutes did not pass the leach test for lead, the check valves 
treated for 40 minutes Were either beloW the target limit of 
5 ppb (normalized) lead or Within the range of the target 
limit. Parts treated for 20 or 60 minutes Were consistently 
above the limit. 

[0054] Upon revieW of bath kinetics, it Was determined 
that the bath Was spent after approximately 3 check valves 
Were treated. After treatment of 3 check valves the copper 
concentration approached its maximum of 25 mg/L in solu 
tion, above Which metal oxide plating occurred. It Was 
determined that an increase in EDTA for check valves 
treated for 40 minutes Would likely produce parts able to 
pass regulatory standards for lead. 

EXAMPLE 5 

[0055] In this example, a 11/2 inch check valve Weighing 
6.9 lbs. Was pretreated for 30 seconds in a 5 liter aqueous 
bath containing 10% citric acid 10% sodium persulfate. 
FolloWing pretreatment, the check valve Was rinsed in a 3 
liter bath of deionized Water. 

[0056] The check valve Was then treated in a 16.2 liter 
caustic/EDTA bath (5% NaOH, 1% EDTA) for 30 minutes 
While undergoing sonication at 40 kHz. FolloWing treat 
ment, the check valve Was rinsed in a 3 liter deionized Water 
bath for 5 minutes. 

[0057] Total metal removed Was calculated from samples 
of the treatment bath and subsequent rinse bath. These 
values Which are given as mg. metal/lb. brass are listed in 
Table 6. 

TABLE 6 

lbs. Metal/lbs. Brass 
Metal Treated 

Lead 79.2 
Copper 18.0 
Zinc 0.1 

[0058] The lead removal in this example is comparable to 
the average lead removal calculated in Example 3 above. 
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The mass of the copper increased and the mass of the zinc 
decreased in comparison to the results in Example 3. 

[0059] The leach test results shoW that the 1 V2 inch check 
valve easily passed the target leach test for lead at pH 10. 

[0060] The majority of brass parts tested during the course 
of the present invention pass leach tests for lead When at 
least 79 mg lead Were removed per pound of part treated. 
The 2-inch check valve Was the only brass part that did not 
folloW this trend. The 2-inch check valve Was one of the 
larger parts tested. In addition, the 2-inch check valve has a 
sizable amount of surface that is unmachined. It Was deter 
mined during the course of the present invention that 
machined surfaces of brass parts Were more susceptible to 
treatment than non-machined surfaces. In order to more 
effectively treat 2-inch check valves, it Was determined that 
such parts could be rotated in order to more thoroughly 
expose all surface areas. Otherwise, the treatment baths 
could be agitated or ?owed in order to better reach all 
surface areas and introduce fresh bath to the surfaces. 

[0061] Based upon the tests performed during the course 
of the present invention, it Was determined that it Was 
possible to treat brass articles so as to remove lead there 
from, to the extent that the brass articles Would pass the lead 
leach test target of 5 ppb (normalized) lead. 

[0062] The primary treatment bath can contain about 1 to 
about 10 Weight percent of one of the chelating agents 
mentioned above and about 1 to about 20 Weight percent of 
one of the caustic components mentioned above. An illus 
trative treatment bath referred to in the examples above 
includes about 1 Weight percent of EDTA and about 5 Weight 
percent sodium hydroxide. The pH of the primary treatment 
bath should be at least about 10 to about 14. 

[0063] The brass articles to be treated can be contacted by 
the primary treatment bath by dipping, immersing, continu 
ous spraying or any procedure Which results in contacting 
the articles With the bath. When the brass articles are dipped 
or immersed into the primary treatment bath they should be 
in contact With the bath for about 10 to about 60 minutes, 
and ideally for about 15 to about 40 minutes. Treatment 
times of about 30 minutes Were found to be generally 
suitable for purposes of the present invention. 

[0064] When dipped or immersed in a primary treatment 
bath, the brass articles can be sonicated at about 25 kHz to 
about 40 kHz. In addition or alternatively, the primary 
treatment bath can be agitated or caused to flow or circulate. 

[0065] An optional pretreatment bath can be used in 
conjunction With the primary treatment bath. A suitable 
pretreatment bath can include about 1 to about 30 Weight 
percent of an organic carboxylic acid and about 1 to about 
30 Weight percent of an inorganic per-salt. An illustrative 
pretreatment bath referred to in the examples above includes 
about 10 Weight percent citric acid and about 10 Weight 
percent of sodium persulfate. The brass articles can be 
contacted With the pretreatment bath in the same manner as 
they are contacted With the primary treatment bath. The 
brass articles can be contacted With the pretreatment bath for 
about 0.01 to about 5 minutes. 

[0066] When dipped or immersed in a pretreatment bath, 
the bath can be agitated or caused to flow or circulate. In 
addition or alternatively, the pretreatment bath can be agi 
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tated or caused to flow or circulate. The brass articles should 
be rinsed after treatment in the pretreatment bath and before 
treatment in the primary treatment bath in order to prevent 
contamination of the primary treatment bath. 

[0067] Treatment of the brass articles in the primary 
treatment bath and the optional pretreatment bath Will effec 
tively remove leachable lead therefrom. If the resulting 
surface appearance of the brass articles is unacceptably 
oXidiZed, the parts can be further treated by contacting them 
in a post-treatment bath that contains about 1 to about 2 
volume percent of sodium persulfate. 

[0068] Although the present invention has been described 
With reference to particular means, materials and embodi 
ments, from the foregoing description, one skilled in the art 
can easily ascertain the essential characteristics of the 
present invention and various changes and modi?cations 
may be made to adapt the various uses and characteristics 
Without departing from the spirit and scope of the present 
invention as described by the claims Which folloW. 

What is claimed: 
1. A method of treating brass articles to reduce leachable 

lead therein Which comprises the steps of: contacting a brass 
article With a primary treatment solution to reduce leachable 
lead therein, the primary treatment solution comprising an 
aqueous caustic solution containing a chelating agent; and 
contacting the brass article With a post-treatment solution 
after being contacted With the primary treatment solution, 
said post-treatment solution comprising an aqueous solution 
containing hydrogen peroxide. 

2. A method of treating brass articles to reduce leachable 
lead therein according to claim 1, Wherein the chelating 
agent is selected from the group consisting of phosphonic 
acids, aminopolycarboXlic acids and miXtures thereof. 

3. A method of treating brass articles to reduce leachable 
lead therein according to claim 1, Wherein the chelating 
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agent is selected from the group consisting of ethylenedi 
aminetetraacetic acid, N-hydroXyethylethylene-diaminetri 
acetic acid, diethylenetriaminepentaacetic acid and miXtures 
thereof. 

4. A method of treating brass articles to reduce leachable 
lead therein according to claim 1, Wherein the caustic 
solution includes a caustic component selected from the 
group consisting of an alkali metal hydroXide, an alkali 
metal carbonate, an alkali metal phosphate and miXtures 
thereof. 

5. A method of treating brass articles to reduce leachable 
lead therein according to claim 1, Wherein the brass article 
is sonicated during contact With the primary treatment 
solution. 

6. A method of treating brass articles to reduce leachable 
lead therein according to claim 1, Wherein the brass article 
is contacted With a pretreatment solution prior to being 
contacted With the primary treatment solution, said pretreat 
ment solution comprising an aqueous solution containing an 
hydrogen peroxide. 

7. A method of treating brass articles to reduce leachable 
lead therein according to claim 6, Wherein the brass article 
is sonicated during contact With the pretreatment solution. 

8. A method of treating brass articles to reduce leachable 
lead therein according to claim 1, Wherein the brass article 
is contacted With a post-treatment solution after being con 
tacted With the primary treatment solution, said post-treat 
ment solution comprising an aqueous solution containing 
hydrogen peroxide. 

9. A method of treating brass articles to reduce leachable 
lead therein according to claim 1, Wherein the brass article 
is selected from the group consisting of faucets, valves and 
?ttings. 


