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- which contain traces 0 strong OXIdISIng agents such as chronate and

brom ne, which are sonmetines.present,.in water systems. 40 The
literature concerning t he gggm stry| e dineric condensates of the

di phosphonic acids is 40 d&tradigfory. The early work of ‘Prentice,

Qui nby, Grabenstetter and Ni chongeh ré <g)rted in JACS August 1972, pp 61 19
to 61%p whi ch formed the basi a sefies of Patent Applications, granted
or “assi gned, to Procter and mblfe, i.ndf cahed that the reaction of a cetpc
anhydride with phosphor ous aci d ifn a nof-Aqueous sol vent.coul d be nmade to
yield a cyclic dimer joined by acP-O-P ghd a G0-C 45 bond. The aforesaid
wor kers deni ed t he exi stance of a\erf nt ai ni ng a C-OP COPring. 45
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ver, subsequent work by Collins, Frazer Perkin and Russell reported in
J 1974 clearly indicated that the alleged P-O--P, CGOC cyclic diner was
[ ical with a product obtained by heating HEDP under vacuum They
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agent s “and, Q?ﬂe%l i nhibitors are dineric condensat es -of HEDP whi ch vvere\;
obt ai ned e Ets WBich WagVeRtew r6ilRBR Biof agrgcuiarm&(;swgé%ld og&mt:&'rcfsﬁﬁmve 1
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According to a further aspect, therefore, out invention provides composmons for threshold :
55 treatment which contain from 5 to 95% by weight of the total active material, of HEDP dimer, the 55
balance of the active material consisting essentially of at least one other threshold agent or anti-
corrosive agent, and/or at least one dispersant, polyelectrolyte and/ar threshold synergist.
By “active material” is meant those ingredients which have threshold anti-corrosive, dispersive,
synergistic, or surface activity, and excluding any inert dsluent or any solvent, such as water, which may, .
60 optionally be present in the composition. - B0
. Threshold synergists are substances, such as maleic or adipic acid which are not in themselves
threshold agents, but-which enhance the threshold activity of HEDP direr. Preferably the HEDP dimer is
present in a proportion of from 10 to 80% by weight of the total active material, e.g. 30 to 70% most
preferably 40 to 60%. .
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invention in conjection with other threshold or corrosion inhibiting agents
~or ingredients of comrercial threshold active conpositions or corrosion
i nhi bitors such as sodiumtri pol yphosphat e, sodi um or 40 potassi um
hexamet3iphosphat e, HEDP itself, anmi nonethyl ene phosphoni c #2d23% 431 Bini nd
tri 40 (met hyl ene phosphonic) acid or ethylenedianmine tetra o '
e enERAGPANPIL flne8ROLh ATIPPBPLEDFURRICHINER Such as o car boxy e o
hygdr oxycar boxthelabiligef §i-stofchidmetiie amBlrits of HRDE Uiter (8BAHitSH thd SHédifatién of cal6ilimC,
citric, achrpngte hgsimen dersonsipaterth a aborambhesirhdatioo bf SLEvaporativaciotisy walerspeers.amt s,
e.g. Hgni Wissyngsyraliyvhewyvater framitie town supphiyas resirgyiatedrazaynd A systemewhand tha o wess

pbl yel edt ?l[ﬂrf. q%gegﬁsfp a%gutd@rz q@pbgl s&leqt%d iP : 39%1 terand, “W‘g"“‘ 40°C 5
| thlna rced drgught co: lur cal or bre calel aqtﬁ
e L S e

‘substituted thiazoles orthophosphates, polyol esters; biecides, and

anti foams. References in tleafHukdhgss Ng t 0 asi d49apw CBGOPpe construed as 1p
inmporting references to the correspondi ng water _sol uble or sparingly water
sol ubl e salts and esters whApmppraly Hardepst val ent ¢BPPRE®SR ds for the purposes
of this invention. it is wg.hi.n the scope of t ent invention that
HEDP diner 50 may al so be S’é@ﬂgﬁ n aqueous sf/st,gﬁg%‘m%rch contain various

‘ot her inorganic and/or orggnic materials, =50emarticularly all ingredients

- or substances used by the water treating industry with the proviso that
such mat erThaefectienpssiof HEDTRImer 48 BRhrelhald agent fos calpiunh edriyopate fashevsr by thefoflewing he
desi redSpuepbsdale 1stal e or - corrosion inhibition. According to. a furthd®
aspect, therefore, out invention provides conpositions for threshold 55
treat ment which contain from5 to 95% bIABMEYht of the total “active
material, of HEDR.diner _the S balance of the active paterial consisting
essentially of aff |east one other threshiobdiPdpdite®] @MnibitichOr ]OSi ve agent,
and/ or at |east @Qne: ghispar sant | carypmec] exptetéed &8 Mg/l Ow.rithhesholld '
synergist.- By "active material" is meant thOs@gi ngredbnk's whiich have
t hreshol d anti - C prFoSi-v-Er—cH-SPLIStrer—SyRergi-stier—gi—stfase—qct i vity, and
excl udi ng any i ngraamti | uent, of any sol vient, &s3ch ag wat er, whijch may, 60 '
optionally be pr¢iapP Gyglic Bamec pnpodi ti onj. . 83 79.4
60 Threshol d syné+gt+sts—are—stpstatrees—steh—as—rat-e+e—er—eadtpfc .aci d which
are not in thenselves threshold agents, but-which enhance the threshold
activity  dthe biridRirelofivsr dimétrvads eordilrleyl by the fdtimkdRg tistse+~ | S present in a
proportion of from 10 to 80% by wei ght of .the total active material, e.g.
30 to 70%MEEMENTALANARYSIS 40 to 60% - 3. .

GB 2 032 411 ?_1 Ta%al MPLE 1 -- THRESHOLD ACTI VI TY OF HEDP CYCLIC DI MER The
abi | ity of sub-g{fm chionetric amounts of HEDP dinmer to Inhibit the _
preci piTation of Bregkdownprocgduinat ¢ BRFousbn denonstrated in a | aboratory 20
si mul ati on of (apn vese apdation i persdpiatd 128.6852865 system In this, a naturally '

hard wat er fr@,;’n _tAlg;g5F8%3§m§gyonm§sf&ci§,%JI ated around a system where the
y heated t ‘Te

flow was 5. alternate o about [err] by a nickel sheathed i mrersion
heater and thih ‘Beygridtfusion zifariemk2876: 2893 h 3" forced draught ‘cool i ng
colum. Scale, fornmed by the thermal breakdown of cal ci um bi carbonate, was
.deposited on ,theMPea%eTlotaéﬂeé’&ﬁand the quantity determined by dissolution
nmet hodszs A ty%%z;tlhog;rta’gll_,}/ﬁos of the water used in these experinents was a2b

foll ows: - 10 isture Total Hardness - = 149 ppm[err]
10 Tenporary HapQpass - 5-092“7& ppm[err] Chloride ' =' 40 ppm
a pH - - = .9 The effectiveness of HEDP Diner as a =
t hreshol d agent %orc cal ci um.g%rbonate |'s shown by the follow ng 15 results
(Table 1):- S : I U o

5 TABLE 1 : % o ii%

' % Moisture 12.6% . C _ .
30 {1 hour at 120°C) . : ' S : _ 30



the [err] - bl ank Bl ank

al e deposited % I nhibition Inhibitor [err] ppm expressed as ng

.403

‘ Cyclic D mer 2 83" '_ . 794The structure of "t he
er  was confrrred by the foIIovvr ng tests;- A ELEVENGEAR @3NMYSBIES 1.4 % W/

TotatP—26< ——BreakuoWT Procedur e 7P Found

20 (a) Wt oxr datjon + persul phate,28.63; 28.65 (b) Acid persul phate
oxi dRMQLECY ?'28 76 (c) Per oxi-de. f usi: on ?Parr borrb 28 75 28 92 Mean ‘%{
Tot al o ' Atom Ratio: ~* - _

25 1.2 = ; Nbr sture Cﬂﬁo P 50 ppm P % C _.9%%
C Yl 1%86dVb| st‘llheery 12[-'@%'30 “Theotyl hour at[err] )’ : '

30 GB 2032411 B _4 F LAR FORMULA Mol ecul ar Forrrul a

Atom RatioPo 2%3und 2684 Theory .. Fodnd "Theory P - 28.7

28. 84 .. .a 4 5 ] Cga 1.1 . 112 ' 4.600

28584 Wi n2° 400 e UL 4.19 17.7

18 (diff) Q, 55. 81 43598 17.7 14.9 18 15. H20 12. 6 12.56
On the results obtai ned the nol ecul ar fornula“i's:- 10 - C4H12P4012. 3H20;
Mol . W .(diffi3D. 55.3 558 g 149 16. ' 10 C
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Col l'ins, Frazer, Perkins and Russell (JCS Dalton 1974, 960) as:- Fl
(iT)NMR 1H NVR The spectrumconsists of an 'OH and a triplet
absorptrmﬂhe&ms@bemmmbmrwmarfwmutam—[ err] is 2 [err] and Is consi

Wi

d|

tA (n %€y The X-ray powder - phot ograph of the sanple was
ﬁtrcal h that of the hydrated cyclic diner prepared by

GURE 2

st ent

th this [err] being in a nore strained environnent than the corres&pndr ng
[e‘rQ] |nC.HEDt°mQJ'h9rrer MelWh 2% shift 1.8 ppnB). The spectrum consi st's

Lgns of equal” intensity, one at, -.5. 2 ppm and the ot her
rom ext ernal - 85%.[err] reference), ‘two magnetically
fferen-t,1

ﬁbhoﬁ'fg&ph of the. sample was substantially |dent|ca| wrth that of the hydrated
cyclic dimer prepared by Collms, Frazer, Perkins and Russell {JCS-Dalton, 7 974 960) as:—

FIGURE 2
FFN.MAR,

1,NMR

The spectrum consists of an “OH" and a

20 _
triplet absorptton. The chemical shift of the ‘CHy is 2 ppmé and is eonsi'ster'lf with this ‘CH,’ beingina

-more strained environment than the corresponding ‘CHj’ in HEDP monomer (chemical shift 1.8 ppmd).

X 31p NMR

The spectrum consists of two complex absorptions of equal intensity, one at —5.2 ppm and the
otherat —16.0 ppm (from external 85% H,PO, reference), i.e. two magnetically different 'p nuclei are
present in equal abundance.

By preparing the methyl ester, other works (JACS 1972, 94 611 9) have shown that the —16.0
ppm absorption is due to the ‘PO, units attached to the ring. :

The NMR data given above could be accounted for by either of the following structures:—

25

20

25



present in, equal .abundance. : '
.-25 25~ By preparing the nethyl ester, other works (JACS 1972, 94, 6119
have shown that the -16.0 ppm absorption is due to the 'P0O3 units attache
to tge ring. The NMR data gi ven above coul d be account e@s fop3by1ai Bher s50f

the TOTTOW Ng STTUCTUT €5 - 5 .

GB 2 032 411 B 5 (A (B). FIGURE 3
NEli mi nating the prot cotpl i gave a 31p spect t“hn ccﬁm sting of two

T’?l plets centred @i 6 PPje.Llf SLesulip fanonurs structure B,
since structure A sho ive yise to a nore jconpfex J spectrum showi ng

both P-C-P and P-OP 1| ng,[vx/mlst struct Biwoul{d give P-C-P only.

5 D. POTENTIC]VETRICTITRA IC]\I ing 0.5-1.0g sanplge i1 00 mM water a

potentionetric titratj . ON HaOH shows two end poi n -The 1 st
~end- poi nt at appr oxi elyI 5 corresponds to epl aced Ie H and the

second end- poi nt B I’-a—ﬂbt al of 6 r-uqa-l-adberb-lce—i-lr ] 'E”l) Br - NaHCO3

10 HEDP nononer was a ded t aglevel of 1 0 ppmt(g ggl utign containing 1
. 00 ppm NaHCOB and 10 £ he resulting solution (PH 7.8) was

mai ntai ned at [err] and 20 m aliquots renoved for analysis. The results

were as follows-- Tinme (Segg) : P04 Found ) = % Deconposition
; (Mcrogram) O 1.9 90 9.4 '

4.1 235 ' 14. 8 e 7.0 357

19.9 FIGURE 3 9.8 533 25,6

12.8 827 Eliminating the proton ¢ Iug gavea3'p spectrum consisting oﬂ_tgtognq[g@@ntred at-5.2

39. 7 ppm and —16 ppm. This res ure B, since structure A shog! rise to a more complex

53 9 iﬂ?gctrum showing both P 2 %P—-— —P couplmg whilst structurg V\?UT§N? Fs exB 8??’ e rﬁ

was rep@&@éﬂ“mﬁ QT r*ﬁ’NHEDP di mer. Resul ts are-as follows. PO Found 4

TI rre (S % p}Jsmgos--- 095 ter a potentiogpe éig g\fltpﬂ(ﬂjl\l I-POtlsg two
end oints Th: : gt ;nd ;@at oximately pH 5.6 correspondst 4 r’eplaceableH and the second 0. 30

1845,0 TS A Splaceable H. 0.49 GB 2 032 411 B

Thi s cl ear HEDEShENEner hr8§ addbd it aGlveiR 10 Bpri toNoRitio VbRt 106 MBRCORIhA hE
at t achagpmBradihe tdsaiting soturioh fH @18 was maintained at 30°C and 20 ml ahquots removed for .
analysns The results were as follows:—

fo

Time (Secs) PO, Found . % Decomposition
: - (Microgram) '

0 1.9 :

90 9.4 : 4.1
235 148 - - 7.0
357 199 ' . 9.8
533 . 25.6 128
827 31.2 - 16.8
1200 3.7 - 205
1470 46.0 ' 23.9
1786 _ . 54.2 . 28.3

15 The experiment was repeated uéing 10 ppm HEDP dimer. Besu_lts are as follows. 15

. PO, Found
~ Time (Secs) . (Mlcrograms) " % Decomposition
.0 1.1 _ :
320 13| 10.10
910 7 S 0.30 -
1845 B X 0.49
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Di nmer Hydrol ysed|Expt11.0 - ' R.s¢ w BLANK (A - agad 1 hour 15
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of the method. The results obt-ai ned show that the drmer 15 nydrolysed to

sodi um hydr oxi de -
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GB 2 032 411" B - 7

7

Compared to restilts obtained for HEDP monom_er in bromine containing water at 30°C. (see
example (1}.) HEDP dimer shoWs ho evidence for oxidative_ breakdown in the presence of bromine.

B. ACID AND ALKALINE HYDROLYSIS
(i) 0.5g samples of the dimer hydrate were heated under reflux 4N. H2804 for 1 hour (B) 100 mi
4N.H,S0, for 4 hours and (C} 100 ml N.NaOH for 2 hours.
" After hydrolysis, each solution was neutralised to pH 8.5 and made up to 200 ml with distilled

20 Wwater.

. Table 3.

TABLE 3
- Hydrolysis Dimer Hydrolysed
Expt. Pw/w
BLANK -
(A) — acid 1 hour 5% 1
(B) — acid 4 hour 49 £ 1
(C) — atkali 2 hour 1*

*under the conditions used this result is at the limit of reproducibility of t_he -rﬁethod.

15, .

A20 mi ahquot was then taken for the determination of HEDP monomer. The results are given |n. 20

The results obtained show that the dimer is hydrolysed to monomer in strongly acid solution but is
unaffected by N. sodium hydroxide over a similar time scale.
25 (ii) The possibility of orthophosphate formation by hydrolysns was checked by refluxing 50 mg 25
samples of the dimer for 20 hours with N.NaOH and 9N.H,SO,. Each solution was neutralised and made
up to 250 mt with distllled water. No orthophosphate {0.5 ppm ortho P) was found in either of these

solutions.

a1



The foll ow ng conpositions were prepared and tested by the nethod of

.Exanple 1. Al percentages are weight., EXAVPLE 3 6% HEDP di ner
potassiumsalt 5 14% Pot assi um pol yacryl ate
Sgmal arce Water EXAMPLE 4 50% HEDP di ner 50% Adi piGBai0g2111 B8 7

LE™S —10 50% HEDP di mer
50% Sodi . gni n_sul phonat e EXAVP|E 09 , et or & :
50% S %E}]ﬂ%ﬂ ng%ﬁ%stv%ere preparecl‘ andQe_s_?gd@y the m Ofﬂd@ieEﬂ):(%;\l/PLE 2 80%
HEDP di me 5 EBPEXAMPLE 8. 20, | 40%
HEDP di ner EXAMPLE 3 20 60% Zi nc sul phate
EXAMPLE 9 75% HEDP di ner 25% sodi um chromat e 25- '
EXAMPLE 10 6% HEDP dimer potassiumsalt 2 §50% HEDP di ner

40% ssodi um nol ybdat e EXAI\/Pfol 1P70%, IHE di mer 30
30% sodiumnitrite otassium polyacrylate 30 In each case
the conposition of the exanpl e prgyinds@aiati sfactory inhibition of scale
formation. CLAIMS 1. A nethod for the inhibition of scale formati on or of
corrosi on, |In agueous systens whi&XAMPAEd a t endency or potential to deposit
scale or to corrode netal surfaces, which nmethod conprises addi ng 35
thereto; respectively, a thres d ofERRMMSE; on i nhi bi ti ng amount of HEDP
di mer as herein defined. 35 i o

GB 2 032 411 B 7 The foll ovmson’g co%‘glgiaf'ldons were prepared and tested by
the nmeflffod of Exanple 1. All per cBXxaMRIES are wei ght., EXAMPLE 3 6% HEDP
di mer potassiumsalt 5 14% _ : Pot assi um

pol yacryl at e 50%  HEDPdimgr B3| ance \\at er EXAMPLE 4

50%  Sodium lignin sulphonate

5

EXAMPLE 6
50%  HEDP dimer
15 _ : 50% Sodium tripolypﬁogpha_te - _ 15
EXAMPLE 7 -
 80%  HEDP dimer

20%  HEDP
EXAMPLE 8 |
20 40%  HEDP dimer : . 20

60% Zinc sulphate
EXAMPLE 9 _
75% HEbP dimer '
25% sodium chromate
25.. EXAMPLE 10 2y
60%  HEDP dimer
46% sodium moiybdate
EXAMPLE 11 - .
70% HEDP dimer
- 30. ‘ ‘ 30% sodium nitrite ' 30

In each case the composition of the example provided satisfactory inhibition of scale formation.

CLAIMS
1. A method for the inhibition of scale formation or of corrosion, in aqueous systems which have a
tendency or potential to deposit scale or to corrode metal surfaces, which method comprises adding
35 thereto, respectively, a threshold or corrosion inhibiting amount of HEDP dimer as herein defined. 35



"‘E?(A%)I\/PLE HEDP dimer 50%  Adipic acid 10 _ Iwm I‘ﬂ'"""lﬂ)ﬂ" 6

di mer 50% Sodi um |'i gni n sul phonat e EXAIVPLE 6 50% HEDP di ner

50% 7 Sodium tripolyphosphate =~ G E?@WPLE'W 88%

HEDP di mer 20% HEDP EXAMPLE 8 20 ' 40% ’

HEDP di mer the rgahmq{&amplea At sul phat e

,-EXAI\/PLE 97 éz:gf:sllgmmgos#{gps ggre prepa_reda gtasrtrt]edcbr\]/r el

ExAVPLE 1D 25 60%  HEDP di mer
40% sodi um nol ybdate EXAIVPLEEXAMPIHB% HEDP di mer 30- - -

30% sodiumnitrite ' 30 I'n each case

the conposition of the exanpl esﬁr OV|"EPB"§%PEP%‘?S&E'{‘UPS'/ inhibition of scale
for rratle__n. CLAI'MS 1. A nethod wﬁ‘ t}%talsgmg%'igc e scal e formation or of
corrosi on, i'n aqueous systens I ch have enc .or potential to deposit
scale or to corrode netal surfacgganeg{wgm nmet hod conpri ses addi ng thereto,
respectively, -a threshol d or- corrosion inhibiting amount -of HEDP di ner as
; herein-defined. .35 =~ 2. A -nethE¥AMBME# ding to claim 1, wherein the water
- system'contains a strong oxi di hng ﬂ‘&%? - 3. A nethod accor di ng to claim
. 2, wherein the strong oxidi SI é age é’"ﬂ’fom ne. 4. - A nethod according to
; claim 2, wherein the strong o>go§g| Si NgRgRit s chromate. 5. A nethod
according to any foregoing claim wherel n HEDP dinmer is added as its

- sodi um'05 pot assi um and/ or- anMDNEXAMBLES : 6. A nethod according to any 1
faregoing claim wherein HEDP dimer is added in a concentration of fromO.1
to 100 - ppm 7. A net hod accor&o??g d"EQﬁ)S‘“P"(Sregm ng clai mwherein the
agueous’ system-is a sea water por A nmet hod according to
claim4, wherein the‘sea wat er5%|y62 S %hectugégfmpho tgl’l nation. 10 9. A

nmet hod accordl ng to.any foregoi ngx,qhal_ga wherein the aqueous systemis
neutral or alkaline. 10. A nethod according to any foregoing claim
substantially as described hers@¥n wiHERPdimesr ence to any of the exanpl es.
11.At esholdtreatrrent or a cor |ve |t|on containing from5
95% bqu\Bl ght of 15 the total %ééstl veg e Wi\iﬂ‘@? ™PP di mer .as herein 18 °
defined, the bal ance of the acti ggappieesi al consisting 15

. 80%  HEDP dimer

20% ~ HEDP
| | EXAMPLE 8 _
20 - 40% - HEDP dimer . 20

© 60%  Zincsulphate
 EXAMPLES
75% '-HED-P-'dimer |
_ '2_5%' | soduum chromate - _
5. . EXAMPLETO - AR 1
| 60% HEDdemer N R |
4O9I6' . éodium %ﬁdlytidété :
. EXAMPLE 11
| 70% . HEDP dimer |
3. - R 30%  sodlum nitrite - ' ' | 30
In each case the composntlon of the example provided satlsfactory inhibition of scale formation.

CLAIMS
1. A method for the inhibition of scale formation or of corroslon, in aqueous systems which have a
‘tendency or potential to deposit scale or to corrode metal surfaces, which method comprises adding
35 thereto, respectively, a threshold or corrosion inhibiting amount of HEDP dimer as herein defined. 35



at | east- one bi'ocide and/or anti-foam 12.' A

| east one other threshold treatment and/or R
gﬂﬂﬁ’&” or at |east one dispersant, and/or at |east one
[ t| on accordi ng to* cI aim 11, wherein the proportene @BZHE:?PBdI msr i s

0 80% Dy wel gn[ ol the total aC[ Ve matert a| ZU ' ' u
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pol yel ectst Amgthed addording te anyaregdinigalaing, oxhereth HEDP ddinenisyadded as itesodiam] 1 to 14 Co
wheBepetassiven andfor sremeniuresdltal conpri ses a 25 threshol-d synergi st. 5

25 16%5?A%ﬁ@?&???@ﬁ'"&&ﬂ?ﬁ?’%’ﬂ%‘aﬂ thﬁﬁeTé*EDﬁHE'Peélsﬁd‘!ﬂé"i‘Fﬂ"E%‘Fféi'% fynergi st
is a | [ wat er sol ubl e
or Spala ‘;}ggo £ rg}%% tba.\gfg}gqof..{rg%[;]ﬁw}.g?.’J.Q,f%a{.%gps 05| Tegn %CCOI’dI ng to

dairgn 16 &/\Nﬁfeﬁioﬂ abddRIIrgit6 A5 Whérbin Bfbistla w&eﬂﬁlsdbleﬁteélfﬁ diloriddlion A CONPOSI t{gon.
ac C or d| N@. A enethoyl acrbrdirigad any fdrdgding clbim, wihereni the ddoeoua systentis hatel dralkalineTpr i S es a
gnilf- A mppn@aml@mg to any foregoing clalm, substantlally as described herein with reference -

30 19‘° aAV %QI@'Q Hn_accor dn- ngJTl %&ﬂj . §
cchj il (Er e ey mga ng ik aggf{sgdg 5
b&qmi aaiega otthsaha me.q bgdne aha‘ro,aarane 3
trl pO i d?atl&ﬁtonethre id s efqmﬂﬂdrhtlﬁiktmc @@/&ﬁn qamn 19, Wher EI n
t he condeasecbnmoeﬂqmmt@dmstmirah kdmrmwrop%nheuwmlmerphtmpmy 22. A
owpmﬁvt@hthawdmivagvatqyalan of clains 11 t rein the ac
ma? r ,I(v g,ll %ﬁ] éa'gt‘:",]-EEggd'gﬂ t°a?'%t‘ &whesin the WW‘@&&F?W@?'V“\A&?‘&W 7§?ﬁ tl)(bl @9%al t
> or es I to 22,
" wher einyei etsﬁouﬁet ositiorfdtrorh gﬁ@géﬁéa&&& ﬁ%qg vﬁlepe% &19 810{ mBleridi cf%m%eslal
40 24. A1e00Esaspokiti6Hacosraing dlangoﬁcauﬁd i m43~heiem t&?&cmﬁﬁaml Edniprigeslal ve -
naZiarthadshold)svpergses a chromate. '25. A conposition according to any of 26l ai ns
11 to 24 1%mmsm@mc%'m w@'amﬂ érwfutemd m%svaew lywaﬂtﬂeoxvlwacnd 26. A
conpo8ng H'“a’t‘&d ?‘Fte?" 'Fré" 3ty votor sglf o R INGrARE: act i ve
mat er'i aI Oﬁ'ﬁuméé o ccordl 1%‘&%’1 ?fﬂﬁéd :ch\iﬁnﬁgrfa? oqf\ppigesgo cl ai ms
1136 0y ﬁ,su e actl ve mat er | a corrpr I'ses an anti- foam and/or g
bi oci de. 185A cotnpaEitidietcddif@totinyIoF claimsMyto 08, viHeddimtbe dckivé Matdral soibprisesd i al |y as
descrcdnéehsmi'@snham th 50 references to any of .the -exanples.
0 -29?“9921&}@!’%;@h vﬂggowmn acpriding toplaim 49, M\Premmseregﬁsqhewa@mraikslﬁ wgtaladdl ng -
thgge hol d [ jon
- acthr gl ?jtf omp e oBfordiR 6 G 5. bl vl Bhoch e iRboshltp B BFRORSL 0T 28,
O fice Dyat Eb blﬁénﬂccd’r&nﬁéﬁ,anl«&%mmm 2$Bﬂnereif9183actﬁélh.bieﬁ£i€6inﬁﬂée§ he Patent
Of f i CREDFZdr a St BaliN 6 Bpddigly datdpsolubleaaitorustekthemofl AY, from whi ch copies may
be obt ai 280A composition accordmg to any of clalms 1 1 to 22, wherein the active material comprises a
40 zincsalt. - - . 40
24. A composition according to claims 11 to 23 wherem the actlve material comprises a
chromate. .
-25. A composmon according to any of clanms 11to 24 wherem the active material comprises a 5
molybdate. '
45 26. A composition according to: any of clalms 1 1 to 25 wherein the active material comprises a 45
nitrate.
27. A composition according to claims 11 to 26, wherem the actnve material comprises an antl-- S -9

foam and/or biocide.
28. A method according to any of claims 11 to 27 substantlally as described herein with
50 references;to any of the examples. , 50
29. A method for the treatment of aqueous systems comprising adding thereto a threshold or -
corrosion inhibiting amount of a composition-according to any of claims 11 to 28.
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