-‘1

EP 0 322 183. Bl Descriptlon ‘The present invention relates to nethods of

i nhi biting corrosion of rebars in relnforced concrete, particularly caused
by chloride:-ions and the |ike, suERO3218}¥Blexanple, corrosion caused by
corrosive 5 deicers, acid rains and the like. It also relates to
|nh|b|t| }ﬂ&n corrosion when al so using a deicer. The expression
"corrosion caused by chloride ions and the |ike" used throughout the

present spegd bidhi MonbGefaRies W rr&%io% oL ABIRHE SrosidnObi febked ANfoftorddd Condkeid, "] »

ot her corgagiy fded By chiBfide?Bis aNaNAd iiMal SUth Gk %P%ﬁbl@%oﬂ&suo%%%ﬁé%@tw Rlbfosb

CaU'SI NG Sheibls 2HcidG4is 418 i fiike. It biscWoRfds Emmné Buith cénbsibeWRen a6 Lsirighi daderS 0di UM

f I uO;fﬁphos PR BxpRaésion Medmodiéh LBl b chibrtieDioks Siid BB Jike'C LSHACthEAIHERStHE Tpresérit C
for espadiiehtidn ridahd rgsichQdalisa@ ib@or inélanc INACE Chiti,, [othgr EbfrofWeCdbiceieGr amdothe?, Of

cour Se, CRbducts caleing dhsisqepitbieot ausiny Eiflidr @6rrosibs Gt alse Inbrathdt Sysmp lcaritdivirigasodiim

carri ers fuoophogphate st rekizengsbdeto indibit @tbang acitiic caniosiora Bdh 89 lfdr exampler batierg carosion,

di | uentss, sinca¢iF ey he producedaidds, offcoasenngriosive. but not |imted thereto, deicers,

sand, sol veilhespresdnt invsntion alse erdatesrig @, plgthwramf cariersrauch iasrfer, exarople @psopush liquidsnd | et

appl i cat i ®fi cardangion ¢ilents, fnsluding for pake ebeampiechut netHiMpd theygtog Jeiqesppand 5solvents, The

cor r osi ondivents t5Patingsgy P§'9f§t emyigioss. oREPeRTMNEa fif ioh GPRlicatiprsg 88d $9fike fer the corrosion

fl uor opho‘ﬁ'ﬂWﬁ'ﬂéy qerr] which is al so known under the nanme sodi um

monof | tfor o 95?"1 hibiting SYSRA: 5119 ﬁ°’Hﬂ'“9r?éf°ﬁiS F%d'%f"&f%@s?'l?tet (YePReft Woigh 81

maki ng t h&odBMJerey °"ﬁ'ﬁ?fﬁdt”

0hl use and
Corrosi ot gﬂ e i '%ﬁj@ﬁéﬂ Wnr%ga%‘;'h; e r?’f‘:i?}gﬁ?
to corgps!'d .nh yapy g@:wm%s nmt,gﬁgcsgﬂe&somga oo S Ol 011 1

wi dely ‘usedg chlbrld6 G wi od "B 9 e &o&é\é%%&?@orﬁé‘me
COrr0si ONgRy &Bﬁenﬁsa"s%‘d n% Qusd. U r idncel Mo doRSsioR "t Gebalsi iR cGﬁHreFt&ﬁésDBlaeP
rebars i negRBfbyerer mgfaeaarebﬁgwmo%eﬂrd Bhcréi®adaltibie) oPithcBtRodi oM t h
epoxy bef or gneaidnibo rdfihily brovided 36 reMidrdingCsdeN BFiinG siwdakdigl doRdtete ost ideally
eNnVi r o Tedited VO praMehting R6rfbéiosl 61Cthd Seel. PlighfoR&I ddficrétd, @RJperdpldcoe; corsbilabd sHdtgred
concr et e providds DRighly eiRdlihd, Vow? Permeabilityccbvbring o 1y &bl WiIchCEI6te Qs (passivates)t dgeinst

st eel . Hi @hogipnadnidt yinitizas partststiop bD patoiyh-ipdugiog dactotsp nandly chertye watad arelLichielde.
provi des Wowaveylthe ervlabcal of meistutep vlegielyles alai dxygen byadiftssiomer throughthliding teelds imthe ch
prot ect s <¢opasisicanedestyy tiregassive tenvironment pgablishrgdivariaorpsion Seljsened bveptuallp deshrby the

cor r os soneonerete dirowgh fhacxpansive foraesedrapted by dercoredingesteeta fbjorigh saitsisgem torkmvibe/mest t he
ent r ance \dgorayp incrayiding thig kindtof aifagk. dBusagpricrelR pigshires yith| lovér qualigncoparete hfr'ﬂﬁyg‘ﬁent

hai rli ne VUK 1eharst #nd thase expesed t%ﬁﬁveraeg'tdﬂ'egﬁ F%@%é&!ﬁ%’%hﬂﬁ\g? @enire pibject to
est abl i shdeifing\sslhjapplicglips 95 marineqaviroamefis) a@/@ﬁﬂcu'myl sepptile B’y’a?‘ﬁ etgripration, Thp ot e
t hr ough t Reanid é?h F\P&’bFBraE%g‘%‘?F?é‘a'P\%df“ of FPé’a'E ‘?“(gre ﬂ‘sE"{ay steyptusRsi g led g
seem t & b:S eE“ﬁ 'S}] d T ?’ FL spiyians °‘;°'

c rete ’§ PSR e Y ﬁ? °°B %°G?’}°F8 & 1%y er

8‘8
m of cover, w t r/ceme v adm ures for men ow eabil-
ar s, ‘ﬁ"ﬁ ﬂlﬁg

S e{?:X B%@ s%u&.g %l% {n%.% o ’?épa.r %e% u@é for i 5;‘ ey
br I dge d o Weria: 9 T Ihe envi ronmen
are pagfi CU ﬁJ c&bbéﬁ#&id s{%eltnpuﬁc@fm-ﬂné?e%tc%ﬁér&é %tduQ'Eb thJ F&ﬁn :gj:‘ﬂ@seﬂée th' S
probl em agghcibh %xy%@@ﬂﬁ'ﬁ‘sfabfe”ﬁ@&\fel r SiaMna-F8Jt oh HalideflsunEced VWRY(12-13)
St ruct ur egnikiamert Etheddare td GNér8NFdcHAisE P Whieh tidpdasivatiey éﬂe@t%é Sy8d:-(1)
behavi our Redlictish 8Ethe ialkalmBy1 6y Rathing sl akAmS lsbﬂsﬁn@elaua/m%a.amamoﬁ Wi pe§ tand %2)
years. Paghysicahehddsieieshbmite S6mh Givoldiig ehidhiGe traotir baipessiatanivns.tdhee the1passiidigca of
fact or g5 stie bsteélhas basn dexteoypd, ahe cbapdidn rad ircmdss dravatically signbe formaibn of micmadnad
rebars, imiwrdoortasion eallsr Oxidatioe of ifoo tto fereave fohs arlddasmition nisxided occurg 3t tieanadedéquation et C.
in new cotishifereduciion of erygbnreoss ab e egthadia bapalipm?r  t echni ques for exi sting

structures, e.g. cathodic protection, and menbrane overl ays.
(1) Fe — Fe2* + 20 + Oz —» Fe30s
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The anodic and cathodic areas of corroding steel may be widely separated. They depend upon
differences in chloride or other anion, and oxygen concentrations and are affected by the pH near the
s5 steel/concrete interface.
In Chemical Abstracts Vol 102, 1985 Abstract 189922r there is disclosed the preparation of a gypsum
composition so that the gypsum composition contains 0.1 to 5 weight per cent of a fluorophosphate.
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COI’T\pOSItIOﬂ or the corros:on inhibiting system may be laid as an aqueous solution in concentrate form.
Particularly preferred deicer compositions are (a) one containing at least 85% by weight of the deicer
40 substance and at least 0.25% by weight of a corrosion inhibiting composition containing sodium:
fluorophosphate; (b) one containing sodium fluorophosphate and sodium silicate in a weight ratio of
substantially 1:1; and (c) one in which the deicer substance is a corrosive deicer having at least 95% by
weight of sodium chiloride.
The present invention can provide reinforced concrete containing rebars, the concrete containing at
45 least residual amounts of the deicer composition used in the present invention.
Particularly preferred deicer compositions are:-
{a) one in which the corrosion inhibiting composition is sodium monofluorophosphate;
(b) one which comprises at least 70% by weight of the deicer substance and at least 0.25% by weight of
" a corrosion inhibiting system containing sodium fluorophosphate;
50 (c) one in which the corrosion inhibiting composition comprises sodium fluorophosphate and sodium
silicate;
{d) one which comptises sodium fluorophosphate and sodium chloride; and
(o) one in which the corrosion inhibiting composition also comprises a water soluble salt of at least one
phosphonic acid derivative as defined hereinabove.
55 The present invention can provide an outdoor surface containing at least residual amounts of a deicer
composition used in the present invention.
According to another embodiment of the present invention there is used a corrosion inhibiter system
comprising at least one member selected from
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45 from the action of the corrosion inhibiting systems on the products or on a component of the products, or
from ageing, washing, rains, etc. These products have generally outdoor surfaces exposed fo air, chioride
ions and the like.
Preferably the invention is directed to deicers having reduced corrosion characteristics comprising
common salt (NaCl), with at least 0.25% and preferably 2 to 5% by weight of a system containing sodium
so0 fluorophosphate, with or without sodium silicate. The weight ratio of sodium fluorophosphate to sodium
silicate may be for instance 1 to 10 : 1 to 2.5, but preferably about 1:1. These deicers are the most
preferred, since the deicing property of the common salt is substantially maintained, while their corrosive
characteristics are inhibited particularly with respect to the rebars when used in association with reinforced
concrete.
65 There are a plethora of ways that can be used for the application of deicers. For instance, dsicers could
be used with sand. The dsicer having reduced corrosion characteristics may be dry mixed or wet mixed,
whether solid mixed or mixed in situ on locations where needed. For instance, it may be made by dry
mixing sodium chloride with the system containing fluorophosphate. The system containing fluorophosphate
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The test used was ASTM-G-31-72 as reapproved in 1985 on the corrosive deicers and with the systems

40 described on Table 1. The corrosion rate resulting in weight loss is being expressed in mm per year (also in

mils per year - mpy). As can be easily seen, systems containing fluorophosphate and silicate have a
significant positive effect in reducing corrosion as seen from the Examples.
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conprising salts such’as, *f or .exanpl e, sodium chloride, calciumchloride,
magnesi um chl ori de, potassium chloride, sodiumformate, other corrosive
dei cers and-other products havi ngEPcﬂ'l%zz 18881y as the chloride ions. By a
corrosion inhibiting systemcontaining fluorophosphate or alternatively a
system cont ai ni ng fluorophosphate is neant fl uorophosphate alone and in
conbi nation with other ingkgdients, such as for 40 instance, sodium
silicate with or w thoutsolpeg additfdves ifgdesireR. For instanced soil
condi tioners such as [erﬁlg urea, other m ngral cont ai ni ng naterlg:f
ni t fogen substancg and Iq<e i n~amount$ that do not substantf aIIy
af f d&f the deici nff char aote istics of the deicer as discussed hereinbel ow
The invention is g4so dikgecfeg,to prgducts gontainjng at |east reg|dual
anounts of the corjosionf gﬂi Rting gystems@ this Preans either insxhe form
inhi @ti ems or ae® a resodual amount resultingo45 from
the actoon of thelfforros©of]i ghibiti gy syst&nms on $he products oron a
toducts, or from agei ng, washi ng, rains, etc. These
products have genefal Iy outdoor surfgces exposed tg air, chloride ions and
the Iike. Preferaay t he i nvention |g directed to #dei cers havi ng reduced
corrosion charact&i sl cs COTT&I si nggcomongsal t (&aCl) , sith at | east

506 & wei gt of a“’systerﬁ'contﬁfgnmg sodi um 50
h@l sodBu S|Igcate & ratio of

il t ybef n-ll t:al:olto 10: 1to

1 g?h%sekglger re tg ﬁf.erred si nce
B c@@d s st ang [hly § gr@ ined, while
their corrosi cha i @pdie gnaﬂ)ltgd"part FBEY t% respect to
¢ 5

t he rebars wh ugt c 8 roexmiorce nnrnameo Ther e
KRS g gEE55

Bl

sodi um f | uor ophos
2. but preferab
the dei 1 Nng pr.opegd

are a pl et hor agjof & rtBe a de| cers. For
i nstance, dei @rs@tounld Ye, Jus&IDvEt b rﬁj E# dei 8hﬂ'\@ gduced
corrosin charact g i g#li ViR Adry & x}d ;gr-'wet 3<9d«,s r solid
m xed or mxed ingki tTH ca& 1 ons where nee'gled or miwst it my be

D I

&i R W' he® s?sterfﬁ('.‘bﬁt‘al n’E}n
f 1 uor ophosphat e. ¢ cBOAF ni NP Y uoPEPhospRAt & 4 *’-EFD'O 922 183 Bl
may al so for specid i aglend uses be di ssol ved, suspended or emulsified in a
sui t ablse sol vent gg for instance water, glycols, sand, preferably
with the | east poS$ible dilution, with enough water to obtain a viscosity
wher eby the systepcont alnijng sodi um f1 uor ophosphate will be easily
sprayabl e over th sodi Lrgh hi gl de or, epr ayed agaisast the sodi um chI ori de
whet her at a plant™or ingagsa and/orosand-qcb &g 5 vehicleg for
mstanc’é such tha@the s enfd npi ngﬂs:upo “t%%éscﬁ@m chl ori de agd/or t he
sapnd. bef ore bei ng ai d ogqg a¥sur f ace, ,such=48© f of Lexanpl e, a cogcrete
ace. The systgm may al sjo be spr e'%l al ange mthﬂrhe sodi um chléri de, or
the system may beBli striButled® nto tRsodi urﬁ‘chl drrHe by any oth®r neans.
The sodjumchlori @ nmay be, for instance, brought by endl ess conv gyors,
such as belt conv€yor or%otjher means. Spraying of the systemis dgne to
obtain the desired |evel g for instance 0.25 to 10% by wei ght, or—~10 hi gher
if desired, and prefer abEyz o 5% bY wei gH? of tH® system cont ai §1 ng
sodi um f | uorophosphat e |§ tlhe new dei cer having reduced corrosi ong
charactsri stics.

EXAMPLE 5

80 The following illusirates the effect of pH on corrosion rate by sodium chloride alone, or with the
following:
A: which is NazPOsF, and
B: which is Na2POsF:Na2SiOs: Na lignosulfonate: 1:1:1 using the method as described for Examples 1 to
4.
55



Thi 5 deicer such as salt: and- the corrosion inhibitor system havi ng reduced
corrosion characteristics, has nonethel ess. the characteristics which are
requi red of -a good dei cer substanh%ﬁp)&%ﬁ%ﬂ BLred, such as, for exanpl e,
friction, freezing point, rate of ice penetration, and ice nmelting rate. 15
The dei cer hawHRg—6or+os-or—chatacteisid A ead—of—sadium
chl ori de, 01'Fhi;h't'"d§)fst§ér°é as st aPd8 above [pHh8mmhary) has Pa@im saild ot @dmi ump
chloride may generally be said of these|other cor|rosMm RRi cdr smmis{@py)
corrosive deicers may npt ogddry 10@9@&.@ fill uor ophosphate with gr without

sodium sigl i ¢ate, althou ;hml'quy) me¥ymppd the corrjosive deicerjs may be uged

wi t B~or  wi t our—agrdes 3& '

having 8 tof24 Ron a )(e EQCOWﬁ@ 0! 39 e (ggf

| evel ). Alsp, th the‘ g :1'0: Ry g,px(i]
09398 1. eseo i g4). gs

fe re 4 sal
~acid as des¢ri b%ﬂbove rrg((y g se '6 Ty|c oqﬁzé)(
' u odifu It Qo1 (g
of triethyl ¢net efof gm nehe gggs NMejh Ierq)__oqﬁ)(g__ ni §oRsiEHs |,l,|§p salt

of phospttonfc acdelg i nc

of et hyl hex Ilmgwbl s ( ret(lmﬁ)en Qs)phq 022676 88)) | @bzo%mb I’lc'[lo(b@;di(b@f)ec
25 A way—of— pPreparT g —tfrese dertvattves w‘prrUapTlurn C avru—bcrrrpl mSTS
reacting an amne, with formal- dehyde and phosphonic acid. The deicer may

be pel | effi ésa HEéjﬁl red. The corrosion inhibitor systems described above
may be use wi t hout deicers to inhibit corrosion. The corrosion

I nlk‘bl tor sys{ r§§llo Ep@é 56?7{0?&‘&1{35 %@P&ucédncoﬁos%w&lﬁ?clteﬁstﬁgr A?Jstemt}gﬁiﬁﬁggn]gor 48 g

—h

liqguid or %ﬂ ki ,us didcolubéd an aqueous or

sol uti onywi t Rébha h§\%r§ fabﬁ&{ed%@m 5. 08P A2% reB YBAL SndS @@ Wafl a mix
sol utions Qfsigs ofa1 F@Q{t’drtﬂgd céHenfWir8dng)) s'é&léﬁ%%ﬁdgr\wagrad@edp@'tﬁﬁ mbCHatst A Field a
appl i cat i Ongacretd'gnidhaé Bbel of hﬁeﬂ@MSS(mJIBIdedee CORLPIE BovbrOns @Mmrh,NHAd 6RRbdd Ebal Béa DE
used if desird. Eetrosion AdtdsNVibréTRieadufed Uskif) ABSimpédahceCiGuBitbrent NMaMdd; Sn s6cqiibntial AC
St ruct ur es,impydbrity eneadurenhts £8ine whivé bil fyd hrhpiide, usualiyiattte dider o foanv, Ripptiel itcCthe
out door sureirbeded stéél lat dedipasiigFequdaAciasnd bot thel iphge sitie ardodCles 6fGrBpedince birthddstéel Ng
system as vad mosiredtdsea fupction abireyuereg.cthis Baching is Iéseritiod lin GviMargfoldx ARgEbeing \and |
now serve tAnalydid of AQ latpedapeer Data for Gorrosinip Stidiese NI sCanbsitrireNacawel 86 dip.. 5, BXAVPRES 1
to 4 The t dday 198bcandawl. A8 TG G&.30p. B20-380. Nevapperoid8l andh K1 98kvo . ChitowcdrPavsiny e
dei cers andCorasian Rptes &g irpedang Meksyrempriiee dn dnrodugliong Br. Colrpyd.. ¥abr1SoNd. drppr 2325,
resul tiny i¥8kei ght 1 oss is being expressed in nmper year (also in nils
per year - npy). As can be easily seen, %-Ftems cont ai ni ng fl uorophosphate
and silicate have a significant positi vEA i n reduci ng corrosion as
seen fromthe Exanples. 45 50 55 5 FP Q 322 183 B1 10 3Q

35 3 % SALT SOLUTION
; Example No. % of components in deicer Days of exposure Corrosion rate
mm/y (mpy)
6 98 NaCl 85 0.0155 0.61
40 2 NaxPOsF
7 98 NaCl 75 0.0414 1.63
2 phosphonic acid derivative as in Example 4
Sample B 100 NaCl 85 0.0605 238
45
EXAMPLES 8-19

In the following examples, corrosion current in MACROCELL corrosion test using remforced concrete
slabs was monitored as follows:

Two mats of rebars were cast in concrete using average quality air-entrained concrete. Various levels of
sodium chloride were admixed into several of the top mat layers in order to accelerate corrosion and
simulate the environment present in old bridge decks. A dam was placed on top of each slab and 6%
solutions of deicer product ponded to a depth of 1.69 cm (2/3"). Solutions were replenished every 2 weeks.

The top and bottom sets of rebars were electrically connected and a momentary off/fon switch in series
with a 1.0 ohm resistor installed between the two mats.

The corrosion current flowing between the top and boitom mats was measured as the voltage drop
across the resistor when the switch is ‘on’ (normal position). The driving force (potential difference) between

50
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401X EXAMPLE 5 50 * The' fol | ow ng illustrates the effect of pH on

corrosion rate by sodium chl ori de e, o wth the following: A which is
LY

[err],-and :B: which is [err]: Na B B3Bhate: 1:1:1 usi ng the nmethod as

described for Exarrpl es 1 to 4. 55 EP 0 322 183 Bl Inhibiting system %

F?ps) 26 4"3# nly %&vamm as measdroliOas b "instant-off" Pblertial betWdBAT e BY hats (sw'fi: 'y

oltage readm taken within 2 secont3J] GorodidhYpotoRtitisYof

"
(2.36)  were eLsLﬁ’ versus Q(a rodes Wth@Rtsitéhlin B horm@. 6o gakition, . 06) 6% A

(-). 2i@ 3able 3, [E-Orhelfts (<£J of4c9|)onde pe? clbicd fhetteDO8H )chlolitio 32 Eublclyarp Jhe 43mé\
( 15&3}-) 5 batch Qeirfb]u)sed for BkafPIOSs, 1D antBiB, as with SABAOW dnd2apn. 0. 0287 (1. 13) 10

200 % (1.95) (0. 68) 0. 0226 (0.89) 0.0325 (1.28) 0.0264
(1.04) GUANALYSIS (-) (0. 49) 0.0127 (0. 50) 0. 0086 (0. 34)
0.0259 (1.02) 4% B (0. 68) (0. 34) 0.0132 (0.52) 0.0135

(0.53) 0. 080halgds df@prre@ivp Poducts on rebars of| Sayple C and Examples§ has beeqp ripglo6 (0. 89)
0. 020810( 0. 8Me cofosinmoduct. aypy ofl Saniplo\WHe ESnoser Mgily PHiranopdpghydiondes with sma"
denonst r ameunts pfcsogien @@fb@w@ﬁ {freng ithersolutinn} andtsilipqn(silica §rom fthepogrogate-mipxy

sodi um chThercpeeeote, sife, gf the dntarigeq BdiFaing that Shaceplpfum is Ripsent as R@'Baﬂx'ﬁa%wf”é o8 a"d

speci menscaReMdest abr i cat ed from 5 08 cm 1/2 I%r b?r st ock, nd %onc el
with a nix H@5 ?F'°6fp§}5 359' k%‘

wte

was adHecFa mtoH -m i te s r ca iu oxn ydr x|
kg/ [ er r] thnb c mq,l:ee:; %% e |s aso m §s@ Fﬁb %M\gun e fomilm, 4

\ 2. oﬁ ”?@&MI eahJ %‘Iapﬂe a mﬁiﬁr Wﬁéjﬁrﬁ%ﬂ{lon of

od; tne ﬁ@a%’r eﬁi{e poke tu’fsmaafoﬁ P B e hor

arrpl ' t'zbded otbntEPbetweeh ﬁletl ﬁ)lté?{ pfe'8) Rinhibited! (Sanftitt) i€l bifount\hd 2ature@nedded
st eel éfﬁﬁﬁ\e@o%'eﬂgn e REMABIR 'pﬁﬁu&ﬂﬂ\sb@&ﬁbnéﬂaﬁ 0P e6hcield 1hyler, AldA WRHIH:déRco0dt
l rfpedancecthudeE N8 aft leS3htiaPprecurdaniol BérRslorR&f the 5tbd) Géba it vk fduhE BEEhE JhhibiloR ioBthe
t eachi ng ﬂr@saﬂ@:ﬂ@r‘ﬂb@@ﬂcﬂs Rhigcart¥heisd @hdlion andakus bl MhdReh fédirgsivh Snhibftiondhounts
| mpedanc ey Qadratioh @F tHeQsdaPErviRdmSiit Lilloviryy the Imaintefidits ofSa etable padaige filmvather B&h Ne. 5,
pp. 3035 3Rchrpoftion of M8 inhibiun dorvidlind iR thbidilm th Tarm @orebpf@eciGOiayeNaniberbeiacel 982, and
K. Hadky, L. Callow, J. Dawson, "Corrosion Rates from | npedance
Measurenents: An Introduction", Br. Corro J., vol. 15, No. 1, pp. 20-25, 30
1980.
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TABLE 2 3 % SALT SOLUTI OGN “35. Exanpl e No. % of conponents in deicer

Days of exposure Corrosion rate nni% (npy) 6 98 NadCl

85 - .0. 0155 0.61 40 EPO 22183313 [err] 7 98 NaCl

75 0. 0414 1. 63 2 phosphonic acid derivative as in Exanple 4
Sanpl e B 100 NaCl 85 0. 0605
2.38 45 EXAMPLES 8- In the foll ow ng exanples, corrosion current in

MACROCELL corrosign kest using reinforced concrete 50 slabs was nonitored
as follows: Two nisj of rebars were cast in concrete using avergge quality
ai rentrgi ned con&ra e. Various |levels of sodiumchloride were gm’ xed into
sevexal of the tog Bat layers in order to accel erate corrosion ".Fnd sinmul at-e
the environnment pPe®ent in old bridge decks. A damwas placed o® top of
each sl ab and 6% sobut woms— @b nd-elccerﬂrncdu-ct pondeni-to a depth 1.69 cm
(2/3"). Solutions e rBTOMBUEVRY B weeksk SEESt op and be tom set s
of rebar® were el e ically connected and a nonentary off/on sv@ch in
series with a 1.0 resistor installed between the two gmts. e
corrosion current"?l W ng between the top and bottom mat $ was rmasured as
the voltage drop acrpss the resShsh ey miiemt he switch is '_gan' (n&

position). The drivihg force CpQUEMNM U ference) betwden 7 8 EP 0 322
183 B1 tHe top and ttom rratshWa-s-hﬁaSu-Idd as the "inst@t offg tenti al
between the 2 matE §switch noreRtar & gessed (of f); ol taged8adi ng
tak\g/m within 2 selpfs). CorrSSVJh’bﬂt"ém “i's of the top'gmts rreasured
ver8us saturated nel el ecCY RS WA Che swigehg s t nornd

position, In saldt le 3, [[erm]:}mg$% of cﬂlga e rcub?f"':metre(lb
ot C

of chl orfde per c yar d) t e h bei'ng useda& or es 8, 12
and 16, as with S e"S/\fﬁrﬁl"".s'd'bﬁf PRUALYSI S An anal ysi ssof colgy n‘g,smn

products on rebars o ? F@?gmg 8 has been madtt. 10 o The
a

corrosion product |aye I's conmposed mainly ofOl ron -u:
oxi des/ hadr oxigdes wi h smal | anounts of sodi um and chl ori*he (f r&rﬁ he
sol ution) and\gl licoph (silica fromthe aggregate m xturefg presemg The

concrete side

f elinterface indicates that the calciu |s pré% nt as
bot h oxi des/ hydr ox| tes and cakboraxe®. s E® corrosi on pro
Exanple 8 is n%re% | ex. Théféaﬁé‘é&%@tethlck and“as a'g h
30 ord + + +
00
8 FETTFFFEFSsEs @ al
o vl o e el el ol e et et
20 0VUDLODLODOLVDOLUVUO O0OOLOV ]
B R R O Ra
8# ZERRERS AR I AR zZZ2= 8 g
35 -l -l
o &
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~ 5 223 4
HY owgwonguowgw  owew § H ¢ £
“ 5 3 T & u aoo
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55 EXAMPLE 20

The following will serve to illustrate the reduced corrosion characteristics of a 4% deicer solution. The
% Inhibition is calculated as a percentage of reduction of corrosion rate over the corrosion rate of the same

)



15-cal ci um content than: the:non-inhibited surfaces. The calciumis present
as cal ci um oxi de/ hydroxide with no indication of carbonate species present.
There is al'so indications of appr%%péﬁ?éasa%unt s of chrom um nitrogen, and
alum niumpresent in the film Trace amobunts of phosphorus were al so
detected eﬁgsgluﬁog%ﬁgu HENSFB! ,age}g,%on only, it would appear that the action
of the |n1'| I tor ean al tion of the local environnent due to a
reacti on or prgvert+on a—-eacton its. The

maj or 20 di f f efenc@eipst mééHW@?WF‘b t eAyerags Gaigsion Baje o a%ARYbitenni bi t ed
(Sarplge C) is the amoung and nature o thm,pal cj unpy)es¢nt in the corrosion

proH-uCt filnms. ég)a o of Lneo COTET eb§ ' . L 0Ng Wt pregence of
chlorides, is 4n % Et al g.(leP rsor 7ros on{b}F thhe eel rebar. It
was found that % | pi tor Hé,he p ess fﬁzl nvent i on aff eclss, thils

car bonation rec E ng thus th 1anb%ggfor CObRPsi PN i nhi bi tli on
anount® to altgr g Mea, Of thenk, ﬁ /Hglﬁg@ | 1 944 ng|t hegrpi ntfenance of
a stabl e passi e j éﬁrat her t g th 25003gqcor oragg on|of 4‘.1he i nhi bi t or
COITpOUﬂd i nt o tYre—+m orra—rot protecttve |a er—onm—tfre—sttr'f ace. 30
35 40 45 50 55 gNeePORD+(NagSi0u § gacliymy lignosuliopate ingweightyaiomt 1311 cor ol ut i on
without the [err] system Deicer %[err] F System Aver age Corrosion
Rate # Inhibition 5 Y
(rmpy) 100eXAMPLE 21 0 0. 0699 2.75 94 [err]

6 %_?r]' 0. 0307 1.21 56 94 [err] 6*

) 02 The follovidg will serve to itigtrafe the effgctof te concentration of NazPOsE) system over time(using 94
2.34 190 a 4% sodium chlogdp deiger golution defined @s foliows:] 0. 0343 1. 35
42.3 94 [err] 6* 0.0351 1.38 41 [err] +
[err] + sodiumli gnogy&&oha%ma;msgsy@gngttt rckrbgionOf |1: hatd (mpyp EXAMPLE 21 The
followng will serlve to ilflustrate the qtion of [err]
system over tine using 264 hrs hrs

25 mm/ly mpy mm/y | mpy
100NaCl | 00599 | 236 | 0.0498 | 1.96

96 NaCl 4 NagPOsF 0.0384 | 151 | 0.0104 | 0.41

98 NaCl 2 Na;POsF 0.0495 | 195 | 0.0173 | 0.68

96 NaCl & 0.0173 | 068 | 0.0086 | 0.34

%0 98 NaCl 3 0.0290 | 1.14 | 0.0378 | 1.49

*NazPOsF + NaxSiOsz + sodium lignosulfonate in a weight ratio of 1:1:1.

EXAMPLE 22
hd _ The following will serve to illusirate the reduced corrosion characteristics of the- preferred deicer on
various metals.
40 .
NaCl Deicer % | NazPOsF System % Corrosion rate
Mild Steel Galvanized Steel Aluminum
mm/y mpy mm/ly mpy mm/y | mpy
4 100 0.0599 | 2.36 0.0665 265 00180 | 0.71
976 0.8 lignosulfonate 0.0193 | 0.76 0.0490 1.93 0.0051 | 020
0.8 Na2SiOs
0.8 NazPOsF
80 99% 1% lignosulfonate 0.0472 | 1.86 0.0429 1.69 0.0168 | 0.66
99% 1% NazSiOs 0.0277 | 1.09 0.0884 3.48 0.0246 | 097
99% 1% NazPO3F 0.0572 | 2.25 0.0307 1.21 0.0051 | 0.20

56
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a Z@bsédiun1ch|oride‘deider-solution defined as follows: 20 Deicer %

[err] System Corr osi on Rat e ézzrrp& 264 hrs 639 hrs 25

miy -npy- nmmy npy 100 Nacl EP0322183B1 0.0599 2.36

0. 0498 1.96 96 NaCl 4 err] 0. 0384 1.51 0. 0104 0.41 98
NaCl F 0. 0495 1.95 0.0173 0.68 96 NaCl

4* é&giggkg 0. 68 0. 0086 0.34 30 98 NaC

2* 2R tollowt i/l" se%‘ o0 /ifustratd 11 1leClolidoad [cGfdsibn Enatarsnbties lof Qa@eﬁy'hﬁ\ﬁﬂ@at e
in a wei ghha#a% Elgl forJfgnosulfonaté-1s WL NaAPOLR QIoh® bl W K&ISIOk lahd R&ItY @het O

|Ilustrq;em%ggmh uced corr05|on characteristics of the preferred deicer on
varkgus et althe infhBitolAbeturd 3 INGSHO; Pand Nek$104 WashtestaToratasfiect on a mild steel probe in a brine
Corrosi on ggiftien Arlelcrrasior 8f a rebar inGEmMAaR RsbdraBnchiterbbe (Example 28k num iy  npy

m' y npy nm' y npy 45 100
0. 0599  2286CONCHETE®BOBES 2. 65 0.0180 0.71 97.6 0.8

| i gnosulsbonat e 0. 0193 0.76 0. 0490 1.93 0. 0051 0.20 0.8 [err]
0.8 [err] F HRebar/concrete $Oditnens were fabritsted asyindxerniesraand 7. from 124 Tm (1/2]) rghgar stock
0. 0429 and5@ncrete (vith 2GWsign 11:8¢Poiand coment:water:g: ’b[hﬁmcnete cover was 5ynm,oapgt expogedyg
0. 0884 re@ar/@pa ~35 Om?T) Thesprobeg werp eeppsgd to 3% NaCl (gt cgncentration notgi) Ggh;tlgns for
2. 25 0. t@mymber of dpyslisted andysupgspgyently amalyzed @rrg_qpn rate)p_: q)thgég mj_pggangq_tegyaﬂNpLE
23 The f®llowing will serve to illustrate that the reduced corrosion
characteristics of deicers having [err] and [err] and/or lignosulfonate is
dugrto [err] alone or with [err] and not to the 5 |ignosul fonate. The

nffbitor mxture of [err] and [err] was tested for its effect on a mld
st eel probe in a brine solution (the corrosion of a rebar in a small
rebar-cdficrete probe (Exanple 23). 23 - CONCRETE PROBES 10

25
30

35

50
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Rebar/ concret e specirens were fabricated as in Exanples 6 and 7, from 1.27
cm (1/2") rebar stock and concrete with a design 1:1:5 (Portl and

cenment+: wat er: sand). Concrete covelP 0382 1838/ and exposed rebar area [err].
The probes were exposed to 3% NaCl + inhibitor (at concentration noted)
solutions for the nunber of days |listed and subsequently anal yzed
(corrosion rate) using the AC ghpedanceqf echni ques 15 20 25 30 35 40 45 50
55 EP 0 322 183 B1 20 250803.40 + 50 Cl ai s i:; A nmet hod of inhibiting
corrosion of rebars in rgi n‘Eorced concr& e, which conprises laying on the
sur-facg of the reinforcel concete a coryosion inhibitor system containing
at Keast sodi um nonof | uor opsos®hat e, 12°8° EP O 3% 183 B1 * C L M

S *5101520253035%9 .
: o o Q

‘g -
10 > - .
JQef 3 = & m R &
EV F N O o -
O =T W o I~ ©
8§ ¢ ¢ 8 8 5 &
" g=28¢8 =853 2
o © o o o o
Kx'
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55 Claims

1. A method of inhibiting corrosion of rebars in reinforced concrete, which comprises laying on the surface
of the reinforced concrete a corrosion inhibitor system containing at least sodium monofiuorophosphate,
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40 45 50 55 Clainms 1. :A nethod of inhibiting corrosion of rebars in

rei nforced concrete, which conprises Iagé ng on the surflwn Mtlmﬂuutl““l)
reinforced concrete a corrosi on FMASBR 183 B ystem cont &ji U di um
monof | uor ophosphate, 12 EP 0 322 183 B1 *x O & M SMts o+
and wherein in contact with water the sodi um nonofl uorophosphate inhibits
the corrosion of the rebarg. & A netheg accordi to claim1, wherein the
systemis sodi um nonof | uorgpgﬁsphat e.- %’ 3.. A netlod according to claim1l

or 2, wherein the systgmis dissolved in an aqueous nedium 4. A method
accorgling to claim1, hereinathe system conprises sodi um

nmonof | uor ophosphate and saai @ silicat@ 10 5. A&nmethod according to claim
4, wherein the system conpgi ses sodi umFonof | uropﬁosphate and sodi um
silicate in a weight ratio of 1:10 to I:2.5. 6. A nethod according to claim
5, wherein the system conprises sodi um nonof | uor ophosphate and sodi um
silioate in a weight rgticdpofzaheut ¢l:1. 15 74 A nethod.according to claim
1, wherein the systemésﬁs@di%m Tonbi | uoro%’noé:phate, cothani de and a

wat er - sol ubl e salt of tgl east one foqnospho i c acid deriVative having the
general formulalerr] (Wer rl) BwEregn R angf es] are ingependently sel ected
from al kyl, am noal kyl@andShydr dfy-8 kyl, 8nd&h is 0 orEl. 20 8. A nethod
accoring to claimi1, wher®i nSthe systemis didbsolved ig a suitable
carrier. 9. A nethod according to claim1l, wherein the systemincludes a
non- aqueous carrier. 25 10. A nethod according to claim11, wherein the
systemincludes sand. 11. A nethod according to any of clains 1 to 10,
wherepn the surface is gn outdoor reinforced concrete surface. 30 12. A
met hod according to cl ai%& 1, wherein the surface is a reinforced concrete
surface of a bridge. 13.q4mMghhog agcording tq any of clgins 1 to 12,
wherein the surface is yed WwFththe sySteM 14. A n® hod according to
any of claims 1 to 13, ein the systemal so contains a deicer. 35 15. A
met had according to claim 14, wherein the deicer is a corrosive deicer

whi ch conprises at | east one nmenber selected from sodi umchloride, calcium
chl ori de, magnesi um chl oride and potassiumchloride. 16. A nethod according

to claim14 or 15, V\k:l:erei myt he corrosive deicer is sodiumchloride. 40
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1. A method of inhibiting corrosion of rebars in reinforced concrete, which comprises laying on the surface
of the reinforced concrete a corrosion inhibitor system containing at least sodium monofluorophosphate,
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17 A met hod accor di ng to any of clains 14 to 16, wherein the corrosive
deicer is mxed with the sodi um nonof | uoro hosphate and

concrete surface, the mxing and Iaﬁ’ﬁg’z%ég B1conduct ed“'“lgummu ,II}
the sane tine. 45 18. A nethod according to any of claint 19 to 26, erein

the sodi um o g@JJ{rﬁampme{ﬁwa@mﬂaaﬁ%m oDl Bk Fo A8/ Rsf

e concrete surtace accor to an

clainms 14 t9 hlnembl 8iidlhg td\Gaim ¥ S the dyabd {sasad.an nﬁme&&bﬁosamtyt . on In

concentrate “form 50 Pat ent anspruche 1. "Verftahren zur Hemung der Korrosion
i m Bet onigi pReRsietial adcaRlingtPdki ¢ oPS) whétih 1 SFskdin @ ARsolVed IAlah RELRBusThIRM.

Korwesi onshemrsyst ens auf die Oberfliche des Stahl betons, wobei das

Kor r osi onshgmasyaheiTadesrding to WEIM {JSiRRM mtsvstdmwm&mmpmﬁ@bmbmmmietanund
wobei das Nat sbdiumsieate] uor phosphat bei Kontakt mt Wasser die Korrosion des
Bet onri ppenstahis hemmt. 2. Verfahren nach Anspruch 1, wobel das System aus
Nat r i unmono$.| homgthars pdeartiing de tclaint 4, @irein theFsySterd 2@mpi@@s Bddium mondBurophosiiiate #8d

* 3. Verf ahr emodisrcsiicatn sy weidht ieticod 4110 ®,1:24pbei das System in ei nem wdBri gen
Medi um auf gel 6st wird. 4. Verfahren nach Anspruch 1, wobei das System

Nat r i unmonof| dompihess gaeerding, ey ol 9. whetein| th gystesh copprises sodium mapefiuorophosphaleAoH
Anspruch 4. wepsi™ Higate & awaight 1 ¢f phiththof | uorphosphat und Nat r i um3| I | kat in
ei nem Get chtsverhaltnl S von 1 10 b| 1 2 5 t erfahren

Anspruch 5, T-wd %‘% ?‘r@ﬂa fa
el mE(m Cﬁ\M Cht rﬁ OV n ngrfe)[':ﬁ o gm:j:en e" a‘ﬁ( { ammoa @ -ak

wob€l das Sys N "'Um?(r)eno'iafrl rpaﬁospeﬁa'l Ko?< il v’
| 6slicheg, Sal z von vvenl gstens ei nem Phosphonsaurederl vat der aI | germrei nen

Formel RR1 ESSE%E% ﬁ(f(au’{\%twhe%t{ﬁ%?ﬁeﬂ‘l%lgw WQL rr’épne' nander aus

der Gruppe Am noa und Hy roxyal kyl ausgewhi |t und
n gleich O §d@armelholi Sécordihg tcaelalﬁ(qrvttﬁmn%é}&ﬁth intidddlalHoRlagheoudRhiAdr. das System in
ei nem geei gneten Tr~ger aufgelost wird. 9. Verfahren nach Anspruch 1, wobei
das Syst am . AGHbtridY @dordmdlts BN, Wiersfhthie SBtbM dcludesdthd. 10. Ver f ahren nach
Anspruch 1, wobei das System Sand enthalt. 11. Verfahren nach ei nem der
Anspr Uche 11iiAsméifbd astdoding idiagy aloadithd ¢ [ 102 iwherein theFsuddce lis dnedutdadl reiafveed concrete

St ahl bet onf | astrtace.st. 25 12. Verfahren nach Anspruch 11, wobel die

oberfl ache el ne Stahl betonfl ache ei ner Bracke ist. 13. Verfahren nach ei nem
der Ansppd ctle Aimdfiod agRrdingiddeldim A1.evhelin thol surddae is @i reinforeed cetete: prrfacexb p biidgen r d.

13. A method according to any of claims 1 to 12, wherein the surface is sprayed with the system.
14. A method according to any of claims 1 to 13, wherein the system also contains a deicer.

. 15. A method according to claim 14, wherein the deicer is a corrosive deicer which comprises at least one
N member selected from sodium chloride, calcium chloride, magnesium chloride and potassium chloride.

16. A method according to claim 14 or 15, wherein the corrosive deicer is sodium chloride.

17. A method according to any of claims 14 to 16, wherein the corrosive deicer is mixed with the sodium
monofluorophosphate and laid over the concrete surface, the mixing and laying being conducted at
substantially the same time.

45 18. A method according to any of claims 14 to 16, wherein the sodium monofluorophosphate is mixed with
the corrosive deicer before being laid over the concrete surface.

19. A method according to any of claims 14 to 17, wherein the system is laid as an aqueous solution in
concentrate form.
50
Patentanspriiche

1. Verfahren zur Hommung der Korrosion im Bstonrippenstahi von Stahlbston, umfassend das Aufbringen

eines Korrosionshemmsystems auf die Oberfifiche des Stahlbetons, wobei das Korrosionshemmsystem

65 wenigstens Natriummonofluorphosphat enthélit und wobei das Natriummonofiuorphosphat bei Kontakt
mit Wasser die Korrosion des Betonrippenstahls hemmt.

2. Verfahren nach Anspruch 1, wobei das System aus Natriummonofluorphosphat besteht.
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14.> Verf ahren nach ei nem der. AnsprUche 1 bis 13, wobel das System auch ein
Enteisungsmittel enthalt. 30 15. Verfahren nach Ansp'rlr mﬁmmw Em
Entei sungsmittel ein korrodi er enddEP A2 18 Bhsnittel | E Ig ns
ein Elenent enthalt, das aus der G uppe bestehend aus Nat fi uhcH! orfid;

Kal zi unchl,or | ' i d ' Noldl| ( ! 35

16. Verf ar??ekgﬁtg%ﬁ&gﬁ%?ﬁg@ %?r g'dvgpe' fé,aéyl\/\ﬁg'gﬁ%'%as B@‘%ﬁo ?ngﬂpeaniaéél\@sﬁ ‘%d'

Ent ei sunggm {driahred fch AASBREH £ Wobbi stloysthed m\{smalaﬁmr&aﬁa@_ ot NG Aet dhgR" Cche
14 bis 16, wobei das korrodierende Enteisungsmttel mt dem

Nat - M ungonof Yaahdh Reh Addpn@s 4] wobbildas! Btort NatflinfhoRSiLSpHobsha \d NehiGRMIkaGH bine T d,
wobek das M asdichisvethtiniédnbition@arn.s snnaesent | i chen gl ei chzeitig erfol gt. 40
18. Verfahren nach el nem der Ansprlche 14 bis 16, wobei das

Nat r i unmoreof Vetanrpd aatp Aasprueh 6, wbBen deo Systeh RatrmTidRofiltrbroshat o INakilradilikg anrbiseh t

W rd, bevor aewiansverntilteis Bat1oindnthtiithe auf gebracht wird. 19. Verfahren nach

ei nem der AnsprUche 14 bis 17, wobei das Systemals wal orige Losung in
Konzent r at?. Mdfahren néch Ansprughh tenobel dést SystemdNatrimeneiitorriio$pbatskokosamil tuhdele wasser-

d' i nhi bi ti onlSgliches Sajz rveni wenigsiens pinems Phasphonsauederiiatnderd eligpmeiean  Serreg!, N-
conprend | a {$ROskele-n5igh wobel Rand Y upabblingig veesingpden puppdes Grippe pestebpd aus Alkyl,

d' i nhi bi t i onABinpalylind Hydroxyalkyd anseedbltind a gleie 09derdistnonof | uor o- phosphate de
sodi um™et_ 0O mis en contact avec de |'eau | e nonofl_uoro hosghate de sodi um

i nhi bi te 1% Y¥RReLMGHAEEkL}-MeRe! ArsSystpa dsinen gegigrepy JiAoerAUIgRIOT yird.

1di cat] d I e I th t du . I h hate d
Louehin 2l e BRE AL o B SR T S B8 Pl R 0P
fystgmezoeﬁlb_ giﬁﬁ'%pﬁacgi&%ﬂf&pb% é(i)géeé sgg%rgﬁg)fgenﬁgﬂouse. 14 EP 0 322 183 Bl

a revendi cation 1, dans |laquelle .
| e syst brreyCosHahER dadlUeifBR] 84! AHREAINEOS BEADEwhlRi S8 Busiikich dihd i FrbibfloBlindiRzhe
sodium 5. MhhiowanRhe e | @ revendication 4, dans laquelle | e systene
conprend du nonof |l uor ophosphate de 5 sodiumet du silicate de sodium
dans unzsr aPYéHahreriIndeR AGkprutte11] wdkli die dbefiizdhe dine SidhibbBodiacts @InerBrlicke sEVeNdi cat i on
5, dans laquellb |le systane conprend du nonofl uorophosphate de sodi um at du
silicate d8. vetdhrenmadhsisen ter ARpEIRAE 1 K8 12) rblsks diel Oberlticheomit dend Sysfbbh bésprifitwhd)de
selon la revendication 1, dans laquelle | e systenme est du
nonof | uor dgh¥erfatren wachl eineno ddér Ansprighe thie 3 wolthidastSystem sueh eindinteisingsriitiel enthélte au
d'au no¥ens un derive d'aci de phosphoni que ayant une formul o géneral e RF
R N( CH2PCstpYeriahren gagh Anspaugh d .| wobek des Exteisusgamitie] pjtl Bpreodiarandes frpteisungarpittal ish des
parm | ' al coygnigsteps einiEleme glb dag aps cﬁfwdzbm wis Nagiumenlosid Kelyiugghlarid,

agnesiumchlorid und Kaliumchlorid ausgewahit wur
35 16. Verfahren nach Anspruch 14 oder 15, wobei das korrodierende Enteisungsmittel Natriumchlorid ist.
\ad 17. Verfahren nach sinom der Ansprliche 14 bis 168, wobei das korrodierende Enteisungsmittel mit dem
Natriummonofluorphosphat gemischt und auf die Betonfliche aufgebracht wird, wobei das Mischen und

Aufbringen im wesentlichen gleichzeitig erfoigt.

18. Verfahren nach einem der Anspriiche 14 bis 16, wobei das Natriummonofiuorphosphat mit dem
korrodierenden Enteisungsmittel gemischt wird, bevor es auf die Betonfliche aufgebracht wird.

19. Verfahren nach einem der Anspriiche 14 bis 17, wobei das System als wiBrige L8sung in Konzentrat-
45 form aufgebracht wird.

Revendicatlons
1. Méthode d'inhibition & la corrosion de barres nervurées dans du béton armé, qui comprend la pose sur
50 la surface du béton armé d'un systéme d'inhibition & la corrosion contenant au moins du monofluoro-
phosphate de sodium, et oll mis en contact avec de I'sau le monofluorophosphate de sodium inhibite la
corrosion de barres nervurées.

2. Méthode selon la revendication 1, dans laquelle le systéme est du monofluorophosphate de sodium.

3. Méthode selon la revendication 1 ou 2, dans laquelle ls systdme est dissout dans un milieu & teneur
aqueuse.
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15 ' & Methode solon la:revendication 1, dans laquelle | e systeng est

di ssout dans un porteur approprie. 9. Mthode solon Iﬁmﬂ ﬂmﬂmngm
dans |l aquolle | e systbme conprend uﬁpﬂcﬁ"’?éﬁ?a& t eneur mg 10.
Met hode salon |a revendication 1, dans laquelle le systan®e comforfe Hu

sabl e. 11. 5.’5%?19& Sddn0R réJehHﬂ:%ﬁil”ﬁ'd‘é%glg@gued@%é&&?(ee&% fedl o %naﬂugrgﬂhgipgg@rb%

laquel | e | a SULEREE oe Shicatt | sodllirh.2Ce eton arm-e exterieure.
Mot hode selon la revendication 11, dans |laquelle |la surface est une surface

de baton arg¥ Méirdde BélM la révndiddliinN dansSiIadueRb b’ syéising]bbipFeAl @l SndHEiBorophosphate de
revendi cat i onsodiunietldd siliéhs de sodih Banks @n tBpditbhipaiaedeRiio Az mseo avec | e
sys&#tre. 30 14. Mot hode sol on |'una quel conque des revendications 1 a 13,
dans | aqguel é.e MéehoSey sdidnnie r@@iididationt 5, @esl iadqueit le Lspstihes] conipeand .du honofiblbtosihats @l on
| a revendi cat isodiur ét dudiicase decsgdierh Hans lue rafipgti enrpeids d'e@stronuirt. degi vreur corrosi f
qui conporte au noins un el enment sel ectionne du chlorure de sodium du

chl or ur e 1ele?.c Méthodmsolod Up revendicatiere1, dens3aelle lo systdme et dumenofiubrophdsbhate decsodiem, du
pot assi um 16.cotgamide gicdussgl sslyblp dansd'eavdidudeginsan dédye @iacidephogpbariade yant inedgormgle
degi vreur cor 96%rge BgR'NGHNPekilaw clapRolagueliy Finet A'7sontyisgdpgrramasntotsleptiopnfs parmi
quel conque dedaFWipekpainOaicayis et ydroxy-aicgylosatRes Ot lel | e | e degi vreur corrosif
est 40 rrﬁlh%lrt}%gl ayec du nonof | or%h?s hate de %odi um et Eose sur | a
surface db Betfiodq elogn raypadicaton 1. dans figyelle o pyritmestst dissaytidans; ) garteur approprie.
substantiel e t.en ne temps. 18, t hode sol.on | ' une quel cong des
oxenai cat 1 B g R, 4 part sl o e, SR P K Tt em,
nmel ange au degrvreur corrosif avant d' 8tre pose sur |a surface de beton. 45

19. Met hgfeqs Qhetidad selbh f rSRAGAGHL Gard ‘i‘a%.u&l@]é%?&érﬁ@éoin%% d%%ade?b. 17, dans

| aquel l e 1 e syst Ame est pose comme une SO | on aqueuse forme

concent r ee. 1 Questadelstion I'une quelconque des revendications 1 & 10, dans laquelle la surface est une surface de
béton armée exiérieure.

25 12. Méthode selon la revendication 11, dans laquslle la surface est une surface de béton armé d'un pont.

18. Méthode selon I'une quelconque des revendications 1 & 12, dans laquelle la surface est arrosés avec le
systéme.

s0 14. Méthode selon l'une quelconque des revendications 1 & 13, dans laquelle le systdme contient
également un dégivreur.

15. Méthode selon la revendication 14, dans laquelle le dégivreur est un dégivreur corrosif qui comporte au
moins un élément sélectionné du chlorure de sodium, du chlorure de calcium, du chiorure de
35 magnésium et du chlorure de potassium.
\/ 16. Méthode selon la revendication 14 ou 15, dans laquelle le dégivreur corrosif est du chlorure de sodium.
17. Méthode selon I'une quelconque des rsvendications 14 3 16, dans laguelle le dégivreur corrosif est
40 mélangé avec du monofluorophosphate de sodium et posé sur la surface de béton, le mélange et la

pose devant étre effectués substantiellement en méme temps.

18. Méthode selon I'une quelconque des revendications 14 & 16, dans laquelle le monofluorophosphate de
sodium est mélangé au dégivreur corrosif avant d'étre posé sur la surface de béton.

19. Méthode selon I'une queiconque des revendications 14 & 17, dans laquelle e systtme est posé
comme une solution aqueuse de forme concentrée.

50

55

15



