Inpro@ehents relating to potable water supply conponents _ “' Thi s
invention relates to potable water supply conponents made of cop per

al |l oys, especially but not exclusively pipe fittings made dhis|S Bﬁchlmwd
brasses. '5 It is well. known to nmake water pipe f|tt| l" "

exanpl-e pi pe couplings and valve and tap bodies, of br
copper based all oys such as gun netal. hbrnally, such alloys need to
be free machi nabl e so _ that, for exanple, requisite screw threads can
readi |y be machi ned on the fittings. For that reason, it is well known
to add a small quantity, typically 10 fromabout 1 to 5 w% of |ead
during manufacture of the all oy. 1 Recently, however, concerns
have been expressed, in the context of pot abl e water plumbing systens,
that | ead m ght be Ieached out of such al l oys during service, possibly
giving rise to a h® 8 aela¥iheg ke pofable WatpyesePR}Y seeks to

mtigate this proebgggndﬁis According to the present inventioninits
br oadest aspect, ere 1s provided a nmethod of treating a potable

wat er supply conponent made of a | eaded copper-based alloy in order to
inhibit the | each out of Thdad ihventioe relates ltoypbyapbe aatomvau@plyuri ng

service, the get h@&nﬁ&mﬁsshﬁﬂet 59a&éﬂge;atauo s,l espbciai By Nle weif aces of
t he conponent durln its nulagt Pnth a ¢ Q94§ solutlon of an
acid that forns a §€h%?bﬁ¥3%?l? mg AR I8 %% &t th | ead.
Preferably, the acid is dﬁ-Gﬁy“ﬂéﬂdkmﬁwmhusphbﬁu!atﬁorpaxaﬁﬂﬂ§1"95r
for examplc pipe couplings and valve and tap bodies,
of brass or olher copper based alloys such as gun
10 metsl. Normally, such alloys need to be frec
machinuble so that, for examplc, requisite screw
threads can readily be machined on the fittings. For
that reason, it is well known to add a small
quantity, typically from about 1 to 5 wt%, of lead
15 during manufacture of the alloy.
Recently, however, concerns have been
expressed, in the contlext of potablc water plumbing
systems, that lead might be leached out of such alloys
during service, possibly giving rise to a health
20 problem. The present invention seeks to mitigate this
problem.
| According to the present invention in its
broadest aspect, there is provided a method of
treating a potable water supply component made of a
25 leaded copper-bssed alloy in order to inhibit the
leach out of lead from the alley by potable water
during service, the mcthod comprising treating at
least internal surfaces of the component with an
aqucecous solution of an acid that forms a substantially
30 water insoluble compound with lead.
Preferably, the acid is an oxy-acid of
phosphorus, for example orthophosphoric acid, and the
remainder of the body of this specification refers,

for convenicnece, mainly to the use specifically of




ort hephosphoric acid, and the remai nder of the body of this speci-Heat+onr—

refers, for convenience, mainly to the use specifically
25 _acid. However, it is to be understood that alternatlegmﬂﬁggﬁgngaﬂy L“%
principle, be used. In this connection, whilst we do not f m] ulﬂg fm
how the acid treatnent functions, it is believed, w thout
Iiniting the scope of the invention, that the acid stabilizes or

"passi vat es” | ead at or near the internal surfaces of the treated
conponent by causing 5 the formation of a physically stable, adherent

filmof a substantially water i nsol ubl e si npl e or conplex |ead
conpound, for exanple a phosphate in t he case where an oxy-acid of

e d ey et duri nor EREAPRIERRIY a2 a80. hordvprie s ds to' By dieredbo "o
or near such sur f akbat ibéerndtlvBythésemoesm orrihcdble arke a-lseﬁ-watler

i nsol ubl e" used heggi# dﬁmecuoﬁeanhms@ ﬁeh% Q&o@lfgn @fmjez%ft\é%t %ﬁousl y

| h 0. 001 g/
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her ei nafter |n5relapl%ﬂwtwﬁMDﬁﬁmdphogph@s|sﬂqnﬂ @fgeheréquntﬂqﬂqltahSO to the
15 use of such ot bﬁ‘é A6idl S 12041 i85 Gy e;yaesfktwafths"OPEAM %n%'etahcons may

be deternlned X fﬁéﬂ¥ﬁ%ltgbgkaggg é¥( e treated component by
causing the formation of a physically stable, adherent
film of a substantially water insoluble simple or
10 complex lead compound, for example a phosphate in the
case where un oxy=-acid of phosphorus, such as
orthophosphoric acid, is used. 1In addition, the acid
may act during Lhe treatment actually to remove lead
present at or near such surfaces.
15 By the expression "substantially water
insoluble" used herein we mean preferably less than
0.01 g/L, and advantageously less than 0.001 g/L, at
any tcmperature between 0 and 25°C.
The specific acid treatment and cleaning
20 conditions mentioned hereinafter in relation to
orthophosphoric acid generally apply also to the use
of such other acids and, in any event, the optimum
conditions may be determined by simple trial and
experiment,
25 Preferably, the phosphoric acid is a technical
1'. or gencral purpgse grade phosphoric acid comprising
principally orthophosphoric acid, optionally together
with relatively small amounts of other oxyacids of
phosphorus such as pyrophosphoric acid. The
30 phosphoric acid is preferably in the form of a dilute
agueous solution thereof, for example from 1 to 30%
vol and preferably from 10 to 20% vol.
The phosphoric acid treatment may be carried -
out al substantially any ambient room temperature,



_ Preferably, the phosphoric acid is a techni cal or general purpose

grade phosphoric acid conprising principally orthophosphoricacrd, ——————
opti-onal Iy together with relatively small anmounts of ot herrngXhaGH BeddRe:

phosphorus such as pyrophosphoric acid. The phosphoric aC|
~preferably in the formof a dilute aqueous sol ution thereof lmmlm%’m H,
from1l to 30%vol and preferably from 10 to 20% vo

phosphoric acid treatnent nmay be carried out at substantlally any
ambi ent room tenperature, although it is preferred to carry it out 25
between 20 and 80[err]C, nore preferably.between 25 and 40[err]C, say

ar ound 35[err]C, for an extended period of tine, say for

bet ween 30 and 120 mi nutes and typica}3y bet ween 60 and 90 ni nutes.
. Also preferably, at least the internal surfaces of the conponent are

cleaned, especi al | Y1 gRGEGRSAI 16PLkE ewe&%gg%gn?etow%m@%d Thi s

5 my be effected u ent ut 1 on
preferably % g‘?rﬁﬂ %YQOQEEQBF?%X RPuesn 2RaART efhdth&cal or
ultrasonic agro‘alt-dlom CAgifoat rongxferrdeeX periiednet hoimealsayr folrt rasoni c
~agitation, may bet@&? 3 a‘hﬁr r1'26deM§] &8/ Tanag t&??cgi‘i’fp&‘éwe%xﬁ%'od
. treatnent step After the osphoric”acid treatnent step, the
- conponent is 15 pPBE e? QI PULLFsed mnth wat er, and then allowed to dry or
forcibly dried in a Also preferably, at least the internal

surfaces of the component are cleaned, especially
degreased, prior to the treatment with the acid. This
may be effected using, for example, a mild detergent

10 solution, preferably with simultaneous agitation, for
example mechanical or ultrasonic agitation.
Agitation, for cxample mechanical or ultrasonic
agitation, may also be carried out during the
phosphoric acid treatment step.

15 After the phosphoric acid treatment step, the
component is preferably rinsed with water, and then
allowed to dry or forcibly dried in a stream of hot
air. )

whilst, of course, it is necessary to treat,

20 in accordance with the invention, only those internal
surfaces of the component that will come into contact
with potable water during service, it is, where the
treatment is carried out during manufacture of the

’ component, expgedient to immerse the whole component

25 in, for example, a bath, a number of components
preferably being treated simultaneously in a batch
process. '

Alternatively, however, the method of the
invention may be performed in situ on a potable water

30 supply installation. To that end, the acid solution
would bé'iﬁtroduced into the installation's pipework,
following an optional cleaning/degreasing step, and
allowed to remain in the pipework for, say, 1 to 2
hours whereafter the pipework would be flushed out



stream of hot air. ' Whi | st, of course, it is necessary to treat,

in accordance with the i nvention, only those internal surfaces of the
component that will cone into contact with potabl e VEhisSheetHasiBaén Replaced
service, it is expedient to imerse 15 the whol c conponent | e,
a bath, a nunber of conponents preferably being treat sly
I n-a batch process. I n anot her aspect, the present 1 nventlon
provi des- a pot abl e water supply conmponent, for exanple a pipe or pipe
fitting, nmade of a | eaded copper - baseq al | oy, which has been treated
by the nethod defi ned above. 20 The follow ng Exanples illustrate
the efficacy of the nethod of the I nventi on. Exanple 1

Twel ve replicate, vhble warer spdcithenspwf insadedrdbackcintaatsegvice.

resistant brass (BritiSflﬁﬁa@ﬁ@hgrlgﬁﬁééggiﬂgg'?rggéﬁﬁﬂgﬂJdﬂkf;§132) wer e
prepared in accordanc ' A 4.1 of Brilti

i sh Standard 7766: 199

w th_Ann .
ent | 1 ed " AssessnBROYH1SY o BSSERAR| MLk, SURRLY| FPEPRRANT 1 Ao £3OEPIE
adversely the quatipipefornpige Latebngpd rasie lpdnanlcaded gupper-based

5

10

15

20

25

30

‘alloy, which has been treated by the method defined

above.
The following Examples illustrate the efficacy
of the method of the invention.

Bxamgle 1

Iwelve replicate, machined specimens of leaded
dezincification-resistant brass (British Standard
Institution's designation CZ132) were prepared in
accordance with Annex A.4.1 of British Standard
7766:1994 entitled "Assessment of the potential for
metallic materials to affect adversely the quality of
water intended for human consumption" (previously
embodied in the British Standard lnstitution's
publication DN201:1991), the content of which is
incorporated herein by way of reference thereto.
CZ2132 brass contains 1.7-2.8wts% lcad, 0.08 to 0.15wtsg
arsenic, 35 to 37wts zinc, balance copper apart from
up to 0.5wt% incidental impuritics.

One of each of the replicate specimens was
degreased in antultrasonic tank using a 5% aqgueous
solution of a detergent (ex Canning) at 35°C. They
were then immersed in 20% general purpose grade
orthophosphoric acid (GPR grade from BDH) for 11/,
hours at 35°C with occasional agitation. The
specimens were then thoroughly rinsed with deionised
water and dried in hot air,

The other of each of the replicate specimens
was similarly treated, save that the orthophosphoric
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(previously enbodied in the British Standard Institution's pubH-catien—- ..

DD201: 1991), the content.of which is incorporated herein by,. beiHes B
ref erence thereto. CZ132 brass contains 1.7-2.8wm % | ead, O. - 0
arsenic, 35 to 37wt % zi nc, bal ance copper apart fromup to Q. HH '

incidental inpurities. . One of each of the repl

was degreased in an ul trasonic tank using a 5% aqueous sol ution of a
detergent (ex Canning) at 35[err]C. They were then imersed in 20%
general purpose grade ort hophosphoric acid (GPR grade from BDH) for
1[err] hours at 35[err]Cwith 15 occasional agitation. The speci nens were
then thoroughly rinsed with dei oni sed yater and dried in hot air.

The other of each of the replicate specinmens was simlarly treated,

save that the orthophosphoric acid i mersion step was omtted.

Al twenty four spedidndnsereten tdtmp wabj eotetdedo the extractive step 20 set

out in Annex A5 of BS7766x119%eritid folie SF&&?HE&%‘MEE% R_hY$6636&¢ea
| ead using a carbon fﬁrnace atom ¢ absorption s ectrophotoggter. The

resul ts obtai ned &% *SRoRETFRCLHE F5EPoRPRgCHELIE Ainex AS

Table 1 BS7766:1994 and the extracts were analysed for lead
5 using a carbon furnace atomic absorption
spectrophotometer. The results obtained are shown in
the following Table 1.
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Pb concentration

Fi nal Extract

[err] treated

Pb concentration No

(ug/ L)
eat ed This SheetHas Been Re ’i
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73.3 2 28 3
27. 7 500. 0
57.0 5 30
30.6 58 7
47. 4 8 29.9
31.4 103.0 10
53.4 11 6 31.7
30.5 100.0
Table 1
Specimen Pb concentration Pb concentration
No Final Extract Final Extract
{ug/L) (ug/L)
H3PO4 treated Untreated
1 26.6 73.3
2 28.3 100.8
3 . 27.7 500.0
4 24.6 57.0
5 30.9 68.1
6 30.6 88.7
7 27.7 47.4
8 29.9 45.3
9 31.4 103.0
10 34.8 53.4
11 31.7 55.6
12 30.5 100.0
| ]

55.6



The “overall result", as defined in Annex A 7. 1 of BS7766: 1994,
multiplied by 0.25 (see Section 3.1 of the Specification of BS7766: 1994)
for t he orthophosphoric acid treated speci nens was theref’ﬂneSlﬁetms ch

.e. well below the maxi mum permtted | ead | evel of 50 ug/
overaII result x 0.25 for the untreated control specinens

I.e. well above the maximum permtted | ead |evel. Exanp e
A nunber of replicate cast speci nens of gun metal designated "LGﬂ" in
British Standard 1400: 1985 were prepared as in Exanple 1, save t hat

they were | eft unmachined, ie. were in theilr as cast form LG | contains
from2.0 to 3.5 wm %tin, from7.5to0 9.5w %zinc, from4.0to 6.0 vt %

15 lead, fromO to 2.0 m% % ni ckel , bal ance copper, apart fromincidenta
%he PR

i npurities. SPE HnFoRuLL” ¢| 23 R inRskin ABPRYNdi t i ons
shown in the A SNl ofi BY7Tab! X9 ,amabltéplieditley NS ewe Secthenm treated

with a 20% vol u S t i1C [ nder the
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condltlons shown al'so 2 unn shows t he

"overall result"” %Fq9°?5°8P PRic acld é%FP&EPl %¥Qﬁ9Qj§?érFB€Hef?Fe
BS7766: 1994. 3\ |&t69 wgipar bdewistdll belowntheataxinif péZmiktteg, lead

significantly |esgJe.q2d¢i §¢l! heq, f L HBt 1 S
evi dent that pho%phgrlg aé?dQQfL ngsaﬁ che éﬁﬁ?é%i resu1§G§ 0.3
i npr ovenent . r the untreated control specimens was 86.66 ug/L,

i.e. well above the maximum permitted lead level.

10 Example 2

A number of replicate cast specimens of gun
metal designated "LG1" in British Standard 1400:1985
were prepared as in Example 1, save that they were

15 left unmachined, ie. were in their as cast form. LGl
contains from 2.0 to 3.5 wt % tin, from 7.5 to 9.5 wt
¢ 2inc, from 4.0 to 6.0 wt % lead, from 0 to 2.0 wtL 8
nickel, balance copper apart from incidental
impurities. _

20 The specimens were cleaned under the .
conditions shown in the following Table 2 and
replicate ones were further trcated with a 20 § vol
aqueous solution of orthophosphoric acid under the
conditions shown also in Table 2. The right hand

, 25 column shows the "overall result" x 0.25 of the
extractive step described in BS7766:1994. Whilst,
compared with untreated C2132 alloy, significantly
less lead is leached out of untrcated LGl, it is
evident that phosphoric acid - treated LGl shows a

30 marked improvement.



Table 2 Al l oy Cleaning Step ~ [err] - Treatenent Overall
Step : Resul t

XO..25 ttHaSB@
Canni ng at 17.0

agitation LGL 5% Canni ng at 20% vol at 50/80[

50[err]C + ultrasonic for 40 mnutes + agitat |o

ultrasonic agitation

8
Table 2
5
Alloy Cleaning H3PO4 - Treatment |[Overall
Step Step Result
Xx0,.25
ug/L
10
LGl 5% Canning at - 17.0
50°C +
ultrasonic
15 agitation
.Gl 5% Canning at] 20% vol at 50/80°C 8.0
50°C + for 40 minutes +
ultrasonic ultrasonic
20 agitation agitation

i
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CLAI VB: 1. A nethod of treating a potable water supply conponent . .-
made of a | eaded copper-based alloy in order to inhibit the | each out

of 1ead fromthe al l oy by potable water during servum“ Imma“ H“l
I Si [ 5 least internal surfaces of th

conprising treating at
its manufacture with an aqueous solution of an acid that forms a

substantially water insoluble conmpound with | ead. : 2. A net hod
according to claim1l wherein the acid is selected fromone——-

oxy-aci ds of phosphorus. 10 3. A et hod according to ﬁn ! %mﬁ@ iﬁ
acid conpri ses or t hophosphoric aci d. 4.

any one of clains 1 to 3 wherein the acid aconH EMMI

the range of from1 - 30% vol. 5. nethod accordl

wherein the acid has a concentration 15 of about 10 - 20% vol. A
met hod accordi ng ¢paBMR;: one of clains | to 5 which is carried out ‘at a
t enperature between 20 and 80[err] C 7. A nethod according to claim
6 which is carried out at a tenperature bet ween 25 and 40.C. 20 8.

A net hod accordi nbeto cl & methedieh tratdngi edpotdbbd watieanpapplyr e of

about 35[err]C. ' compdhent AaliBl 6Pt AHed RBphOr Ws % 1qlyCliAl BBady( O 8
wherein the agld
to inhibit the leach out of lead from the alloy by
potable water during service, the method comprising
treating at least internal surfaces of the component
with an agueocus solution of an acid that forms a
substantially water insoluble compound with lead.

10 2. A method according to claim 1 wherein the acid
is selected from one or more oxy-acids of phosphorus.
3. A method according to claim 2 wherein the acid

comprises orthophosphoric acid.

4. A method according to any one of claims 1 to 3
15 wherein the acld has a concentration within the range

of from 1 ~ 30% vol.

5. ‘A method according to claim 4 wherein the acid
has a concentration of about 10 - 20% vol.
6. A method according to any one of claims 1 to 5
20 which is carried out at a temperature between 20 and
80°C.
7. A method according to claim 6 which is carried
out at a temperature between 25 and 40°C.
. 8. A methog according to claim 7 which is carried
25 out at a temperature of about 35°C.
9. A method according to any one of claims 1 to 8

wherein the acid treatment step is carried out for

betwecn 30 and 120 minutes.

10. A method according to claim 9 wherein the acid
30 treatment step is carried out for between 60 and $0

minutes.

;1. A method according to any one of claims 1 to

10 wherein, additionally, at least said internal

surfaces of the component are cleaned with a cleaning



treatnent step is carried out for between 30 and 120 ninutes 10._A
met hod according-to clai m9 wher ethis $hé Hacesn Repeddment - step i s 25 carried
out- for between 60 and 90 mi nuteés. 11, “ﬂ ﬂ“lﬂwﬂ”“lng
to any.one of clains 1 to 10 wherei onal l y, poaed! 1

I nternal surfaces of the conponent "ar e wth a cleaning
solution prior to being treated with the acid. 12. A nethod according
to claim 1l wherein the cleaning solution 5 includes a detergent.

13. A nethod of treating a potable water supply conponent

substantially as hereinbefore described in,yhe Exanples. 14. A potable

wat er supply conponent, for exanple a pipe or pipe fitting, made of a
| eaded copper-based all oy which has been treated by a 10 net hod as cl ai ned

in any one of cl asotutlicdnopt3or to being treated with the acid.

12, A method according to claim 11 wherein the
cleaning solution includes a detergent.
13. A method according to any one of claims 1 to

5 12 which is carricd out during manufacture of the
component.
14. A method according to any one of claims 1 to
12 which 1s carried out in situ in a potable water
supply installation.

10 15, A method of treating a potable water supply
component substantially as hereinbefore described in

the Examples.,

16 A potable water supply component, for example

a pipe or pipe fitting, made of a leaded copper-based
15 alloy which has been treated by a method as claimed in

any one of claims 1 to 15.



