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*159159* CHROVE- FREE PASSI VATI NG SOLUTION Field of
the I nvention The present invention relates to a

passi vating solution, and nore 5 | to a
chrome-free passivating sol ution. ’mmmm,mﬁmmmmﬂof Prior
Art El ectro-galvani zing coat or hot-galyanzing coat
must be passivated to enhance the corrosion

resi stance eV coral appear.ance. At
10 present &EQQQY?’@Q@E% f‘égsgﬁéu IG-%QL\ITI I'ng coat
and hot-gal vani zing coat is generally conducted by
usi ng chromat e passivating solution, with a sinple
passi vating process and | ow cost, to greatly inprove
Fiehl afthedavemtio®si st ance of gal vani zi ng coat of steel
pi ece. However, either passive filmfornmed by neans of

chr ongthe ekt idehBon Rlate s LpasRivatins SoRadA,] MRt bk
sol uti on contai ns hexad 15 chrone, ich is seriously

. . ronment C

I%?%{gel%ltw ?)o(rjlg1 Cﬁbﬁﬁé;ggggégﬁ%t@g%@ﬁé?éscri bed by Chinese
governnment that the waste chronmate passivating
sol ution nmust be treated before being discharged out.
Many industrial sectors both in the country and abroad

1 Ak el ectronics, honme appliance etc.
al so have stipulated to prohibit hexad chrone 20 from
bei ng Eeottagaleanizimgtdoat galhotagalvanining oedt nadist ®e passivated to
certain time limt, even trivalent chrome is also

dhahddihk @errbSioR fesifBh@d RIGoialhiehe a dRENANVE hfjbafARE. AD
sone enterprises. Therefore, trenendous efforts have

RERN TS AP R llfrodeal AN ANE L1330 ABPRRIANIAE Sk R0

ssivalrtng n nee

generally conducted by using chromate passivating solution, with a simple
passivating process and low cost, to greatly improve the corrosion resistance of
galvanizing coat of steel piece. However, either passive film formed by means of
chromate passivation or waste chromate passivating solution contains hexad
chrome, which is seriously harmful for human healthy and environment
protection. It has been clearly prescribed by Chinese government that the waste
chromate passivating solution must be treated before being discharged out.
Many industrial sectors both in the country and abroad such as automobile,
electronics, home appliance etc. also have stipulated to prohibit hexad chrome
from being contained in the galvanizing coat after a certain time limit, even
trivalent chrome is also prohibited to be contained in the galvanizing coat in
some enterprises. Therefore, tremendous efforts have been made to provide a
chrome-free passivating method in which no chromate passivating solution need

to be used.
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to be used. 1 *@0002* A chrone-free passivating

sol uti on has been disclosed in a China Patent
Application No. 00114178, titled "Chrome-free

passi vating solution used for protecting galvani zing
coat and its coating nethod". The chrone-free

passi vating solution is prepared by "innocuous sol ubl e

nol ybdenate sgl ected as 5 i nhi pi tor apd. i nnQcuays

wat er 4 ‘QFB’EPIC rechassivating slptien %ﬁl?%ﬁ%{?sck@%eﬂéﬁéﬁhl%l’atem
passivating solution is chrome-free, it is unable to
Apicatien Nee 0068 tited [ Chome frae pagsiisging solutipn used for
sol uti on, because the passivating solution nust be

orteng galvanizigcoataiditesomainggatthadt. Z8@ dhireraedrdeo f orm
surface resin coat rather than really passivating the

PRUVANZIIMEti PR prepdred By “MRRERbI SliBle Hiclybdéhate selected as

conventional 10 “‘chromate passivating equi grrent for

Afbflot MO MROELSR PASSLYAINAIAR! dild- OiMon~. Alhough the

above- nent1 oned appli catron, “so T nvestnent 'cos of

equi prrent wi.l |, b i ngreased. F rther{mrgl,F t he suyrface
Sy aingosalution s hrementres, s unablido typlacy e conveptigna

pi ece so as to decrease its corrosion resistance and

chiorhate passiedtingasalutione beeanse tigopassivating solutivr must be apated

chrone-free passivating solution, which 15 can repl ace

dndeghsiefmbeopgslvaniaéd pigcesao fbind Burfade MR aFatHérithan
| NVENTI ON The objective of the present invention is to

rggm;g@@tiﬁg HBA16adibBE coRPIP isVitoldbRAb Wsk KL cmeﬁg%nal

b
epl ace "t he  conventi onal chronmate passivating
' oL bej L 0.: 0 £ siyatin
T R e AR S A e N
orrosi on rgsi st ance as, that gr ovi ded b%/ hexad %hr one
above-mentioned application, so investment cost for equipment will be
increased. Furthermore, the surface resin coat easily flakes off from the
galvanizing piece so as to decrease its corrosion resistance and surface

decorative effect. So far, there is no real chrome-free passivating solution, which

can replace the chromate passivating solution.

SUMMARY OF THE INVENTION

The objective of the present invention is to provide a chromate-free
passivating solution, which can replace the conventional chromate passivating
solution for being used in the process of passivating the galvanizing coat, with
substantially the same corrosion resistance as that provided by hexad chrome
passivating process.

To achieve the object of the present invention, the present invention

provides a chrome-free passivating solution, which comprises the following
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passi vati ng process. To achieve the object of the
present invention, the present invention provides a
chrome-free passivating solution, which conprises the
following 2 conponents: Passivating effective anount
of oxysalt containing transition netal , inorganic
acids; and water; 5 wherein said oxysalt containing
transition netal is selected froma group consisting
MRRBEBEI t containing titanium oxysalt containing
zirconium oxysalt containing hafnium oxysalt

cont aiPassivatingeffictive amopstof oxysalt aontiaingngiretsition metal ,
oxysalt contai ning tantalum oxysalt containing

ol ybdgsigahic@siabid containing tungsten, oxysalt
cont ai ni ng manganese, oxysalt containing 10
techngtj;iym and oxysalt containing rhenium and the
wei ght rafi o between said oxysalt containing

transition netal a i.norganic.acid is.int [ ange

of - 2000sEetn SR BR pon ARRERA i i et icsElobb S Hroup
chem .cal elenments from]II1 B faml to VIl famly of
foRelsHag g3 Bﬂésgitfsolnéar‘ﬁ‘&g Rt 919.’53{%@“%%1’8% ZHC MU XY salt
in the 15 present invention include chem cal elenents
entdivBgfhafibm, oxpsaltarntainingivBnadiam, byysaltccoutdid@ngandbiym,
of the periodic systemof elenents. Preferably, said
$¥yR4I8 cohtaihinetantalinh, SRAAROARInihE Iy bdBnuip byhsgnum
vanadi um and zirconium The oxysalts of the present

PR . DR el TR n Aol ERTBRS R Abing o

a ni um . .
tec%tlum, and oxysalt containing rhenium, and

the weight ratio between said oxysalt containing transition metal and
inorganic acid is in the range of 200~400:1.

The term “transition metal ” means chemical elements from IIIB family
to VIII family of the periodic system of elements. The transition metal in the
present invention include chemical elements of IVB family, VB family, VIB
family and VIIB family of the periodic system of elements. Preferably, said
transition metal is manganese, titanium, molybdenum, vanadium and zirconium.

The oxysalts of the present invention are salt compounds being
composed of various complex anion of oxy acid and metal cation or ammonium
ion. Said oxysalts containing transition metal are salt compounds being
composed of various transition metals and oxysalts, such as potassium
permanganate, ammonium molybdate, sodium metavanadate, titanyl sulfate etc.,
preferably, alkali salt, ammonium salt or titanium salt containing aforementioned

transition metal.
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20 ion. Said oxysalts containing transition netal are
salt conpounds bei ng conposed of various transition
netal s and oxysalts, such as potassium permanganate,
amoni um nol ybdat e, sodi um net avanadate, titanyl
sulfate etc., preferably, alkali salt, amonium salt
or titaniumsalt containing aforenentioned transition
nmetal ,,3 The oxysal.ts containing transjtion netal are
at | o e oAl Cnnige s Dign ThetekAra A et Pre g MeElrgted
of oxysalt containing titanium oxysalt containing
fiem gesteule coristng) of exyselhrentaigingoiisapivan wrysakgepining
cont ai ni ng vanadi um and oxysalt containing zirconium
rhianingse, bkpsabixgontdihmganolybderiundi oxydaltibontainsregivarmadbin aad
invention; alternatively, a mxture of above two
&&Xﬂ@béﬁaﬁﬁg Bgcord@f. NameRethel dk48atd @b bd MdRI@sIlyaRed in
those skilled in the art can usé a m xture of above

. OXYSALL S . . c . _
thElfErudi R, 5B SELbAR AR PR ip the
.can pe m xed .before passi vati ng sol ytion j
Br e it PrACtich faese b [ Th ae BACAT Gae WUKUER oh ahgwe e
be directly prepared without 10 pre-m xing. The
qrysaltsiatthe vestion perpsdingdp drereqpiremprat. Inmassaeiatesusing, she
identical. Preferably, tw oxysalts containing
dbosa swo isalts cant b maved heferd thepassiviating solueiongs pieparedt i 0
between the two oxysalts is in the range of 3545:1. In

%Iﬂern@ﬂmﬂﬂi tH® Bhss@&atfh??ghﬁ%bg%h BR difebly PRipahtd wihow

et ween ammoni um oD da and pot asSi um per manganat e

i Theah i A ORA RS beor i b8 Rl b is o dpicat

al so can bq?) 1: 35. Tt]e chromat e-fr.ee pass; vati%g )

sol ut FETFeFabY P oxyR!Ly GoataipBe fansiira melpl are ypeds of which
referably, alkali silicates or ammonium silicate,

tgq weight ratseibetmieen the two oxysalts is in the range of 35~45:1. In an

embodiment of the invention, the weight ratio between ammonium molybdate
and potassium permanganate is 35:1. In this embodiment, the weight ratio
between ammonium molybdate and potassium permanganate also can be 1:35.

The chromate-free passivating solution further contains one or more
silicates, preferably, alkali silicates or ammonium silicate, such as sodium
silicate, potassium silicate or ammonium silicate etc. The chromate-free
passivating solution is compounded of one or more salts containing transition
metal and the silicates. Preferably, the weight ratio between the oxysalt
containing transition metal and the silicates is 35~45:1. In an embodiment,
ammonium molybdate and sodium silicate are mixed in accordance with the
weight ratio of 45:1.

Because, in the prior art, the chromate passivating solution was used,

4
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silicate, potassiumsilicate or amoniumsilicate etc.
The chromate-free passivating solution is conpounded
of one or nore salts containing transition 20 netal

and the silicates. Preferably, the weight ratio

between the oxysalt containing transition netal and
the silicates is 3545:1. In an enbodi nent, ammoni um
nol ybdat e, and sodi um silicate are mXxed in accordance,
g ResSiGlghiorimghey he basTvatonand jeste HAORR Rgaribing
art, the chromate passivating solution was used, 4
selution qontaipuheiadechome, pdicheid spioushehpranfyl {orthuorandealthy
wast e chromate passivating solution contains hexad
andrepnirpnmishicprotestionr A cesdinghaithd esaldatingtoriteria bal t hy
and environnment protection. According to the

%%Y@dnﬁlz%ftibﬁ%nﬁ rothe@Wateliqeal wadte ﬁ@%igﬁcl?ggmﬁ%igqrm?@t
1 1 e 1

iquid, waste liquid including

Rt +, 27 R2 %, - - . . .
Ao An Ol I boen® Aty oeng B By amjges, onganic

rgano- chl ori ne,. surfactant and sus ded matter, nust
oSt dEAsa P BN g A AL B ] mhatigramist e reided
containing transition netal of the present invention
beiom&elng&sﬁ@rg%@utaﬁm exysalie cemtaingng tansiideremetal ofi thehe
prior art, the problemthat noxious and harnful hexad

prasént inveatiemnts o iro niee fist abovd. dhegdodeNcdfipdreé with the prior art,
conventi onal gal vani zi ng coat and passivating sol ution

thS pRVIR that HBRAL hadthdrnful BX3d0LhE 1@ &Rt Rhrdhi€ishenBEhed in

and trivalent chronmes for human and environnent 1S

) S0 gog B TR B ARRRETR AL B AN,

res I nv ) acCl

TSR RN M-
passi vating process. Therefore, any
eliminated.

In the chromate-free passivating solution of the present invention, the
inorganic acid can activate the surface of galvanizing coat so as to cause
dissolution of metal and initiate the passivating process. Therefore, any
inorganic, which can react with metal zinc of the surface of galvanizing coat to
oxidate it to zinc ion, can be used in the present invention. Furthermore, other
oxidants which can initiate oxidation reaction should also be included in scope of
the present invention.

The inorganic acid according to the present invention is one or more
selected from a group consisting of sulfuric acid, hydrochloric acid, nitric acid,
boric acid, phosphoric acid, chlorosulfonic acid, hydrofluoric acid and glacial

acetic acid. Preferably, the inorganic acids are two selected from a group of

sulfuric acid, nitric acid, hydrochloric acid , and the weight ratio between the two

5
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I norganic, which can react with netal zinc of the
surface of galvanizing coat to oxidate it to zinc
ion, can be used in the present invention.

Furt hernore, other oxidants which can initiate

oxi dation reaction should also be included in scope of
the present invention. 20 The inorganic acid according

to the present inventign,ij ne or.nore el ect from
iporgARG geKis As Insipe ﬁ@“&?f"fgtrllbﬁrf‘ba sRecHic m'aqcﬁewnb?ﬁe e present
acid, nitric acid, boric acid, phosphoric acid, _
inventionstiervoright ratio dbetwigar suifutioracks ansl ndtrimatidonbydiochloric
acetic acid. Preferably, the inorganic acids are two
Rl 872 0: If. vthis egbodimart, the weightirati@betsheenistifudc aciddind
hydrochloric acid, and the weight ratio between the

iR a%%d&oﬁﬁﬁvﬁi:lﬁoﬁeiaéﬁl dIgo édh Bde7Lemge of 710:1. In a

speci f1c e€nbodi nent of the present invention, the

wei ght, rat i.o_hef. sul.furj [ nd njtri.c acid,or
v odE it Yl RePuct b S fS En@Ming s et e
weight ratio ween sul furic acid and nitric acjd ar
la%%’@wr:bf m@iﬁa 500400 i e progers imventige, theivgight ratio
rati o between the oxysalts containing transition netal
tetwdeeni the oyxsalts containiop dtansition neg@l-angdOnorganicracidwill effect
present invention, the weight ratio between the

the y@bf theqrBsiaatmeattienand ih@mpﬁmralhceﬁdﬁihé passirantiin.
acid will effect the rate of the passivating reaction

and t € Liveidd : I

The chinnoRise st bR imbodreasttRils b bR TR
.10 %nvention can _contain ongﬁor nﬁé@ (o] %exa t. In
YRIHUORFERCOBIRN PRE OF PORHFURBAEY- U8 WEMUOR1E! i zi ng
nmetal ions of passivating solution to facilitate _the
qompdexpatis Heed Exstabilizing-gietal ienspfpassivating spluiien tacfagilitate
can be in conplexation wth the zinc ions dissolved
theipassiviating zéangionoBor euanfpde.dbe prgahiravidicati bs il caaplexation
with the zinc ions dissolved in galvanizing coat surfaces to form a dissolvable
complex so as to prevent zinc ions from compounding with hydroxide ions to
form zinc hydroxide deposited on the surfaces, which is facilitates to form the
passive film.

The complexing agents (complexing agent) can be one or more organic
acids, or a mixture of organic acids and inorganic acids. Said organic acids not
only includes citric acid, tartaric acid, pyrophosphate acid, nitrilotriacetic acid,
ethylene diamine tetramethyl phosphoric acid (EPTMP), sulfonamic acid,
carboxyl acetic acid, ethylene diamine tetraacetic acid(EDTA) etc., but also
organic phosphoric acid containing hydroxy, such as hydroxyethylidene
diphosphonate (HEDP), hydroxyl-propylidene-1,1-diphosphonic(HPDP),
2-hydroxy phosphonoacetic acid , 1-hydroxy -2-naphthoic acid,

6
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conplex so as to prevent zinc ions from conpoundi ng
Wi th hydroxide ions to 15 form zi nc hydroxi de
deposited on the surfaces, which is facilitates to
formthe passive film The conpl exi ng agents
(conpl exi ng agent) can be one or nore organic acids,
or a mxture of organic acids and inorganic acids.

rgani c, acids not ~ only ipcl,u cjtric acid,
Jathyidorageine nsyramsdpreplosBoRicORTR M ¢ acet | c
acid, 20 ethylene diamne tetranethyl phosphoric acid
K—Eyd‘mﬁy:Z-@quMdhtfbaa@il d-diphosphonic, 3dutdrexyapliasphonoacetic
et hyl ene diam ne tetraacetic aci d(EDTA) etc., but also
aid) A BIRA Ao dphypdrory dutydidenet gl -diphpspyahiosyid SHBDRS
hydr oxyet hyl i dene di phosphonate (HEDP),

1hM &Xyletlﬂflm%ﬂbﬂdleﬂﬁ)h%sﬂh&ﬁ@m& PtDEP) HPDP) |,

droxy "phosphonoacetic acid , 1-hydroxy

bﬁﬁ&rg%‘g §f0§ﬁ’a&8ﬁ8§g}ggi‘ cc%ﬁlgﬁg/ﬁ%%tpre'r(%ﬂhg fhcludes hydrogen

roxy- 2-( 3- pyrl yl) ethane- . dlphosphonlc
@rwgﬁ POJASSHE i godiuge paroe(Htw!\s - hydr oxy
butyli dene -1, 1 dlphosphonlc acid (HBDP)
1- hy dinay emblogimens o the invetitismotherronipexiog dg¢HbEPMix®re of
1- hydr oxy- hydr oxy- di phosphoni c acid, etc. The peroxide

threel drg@sic hyidscgeithe paightiratio omeme ohganis addsls Gahd. In
sodi um peroxi de etc. In an enbodi nent of the

AnlOURR ehidddirh &), 453 éﬂﬂ @%&ﬁﬁs h filufd Sf pyrd R?(‘ésghta{ér defd,

organic acids, and t ratio of the t

rggﬁg{}@gﬁcc b‘ga ghfl sgdlﬁtan ?ﬁrl)gldF Q#tlﬂg emgg%ﬁféyrggﬂgsphate

n|tr|Iotr|acet|c acid an i_um _per oxi de, and the
awe# ghilotriagegic grids sodiBAoRS 3@ 1s gérld Inpeetheembedigent the
acid: sodium peroxide is 6:5:1. In another enbodi nent,

¢omeplexing agent is a mixture of citric acid, tartaric acid, pyrophosphate acid,

and the weight ratio of citric acid: tartaric acid: pyrophosphate acid, is 6:5:1.

For successfully processing the passivating reaction with a rapid
film-forming (passive film) rate, the pH value of the chromate-free passivating
solution should be acidic. Preferably, the pH value of the chromate-free
passivating solution is in the range of 1~3.

By means of filtering and optimizing formula, it is proved that when
each liter of chromate-free passivating solution contains the following
components, it has a good passivating effect.

Formula: Component one liter
Oxysalts containing transition metal 20~35¢g
Inorganic acid 0.05~0.15g

Water rest amount
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conpl exing agent is a mxture of citric acid, tartaric
aci d, pyrophosphate acid, and the weight ratio of
citric acid: tartaric acid: pyrophosphate acid, is
6:5:1. For successfully processing the passivating
reaction with a rapid 15 filmform ng (passive film
rate, the pH value of the chronmate-free passivating

solutio aci dic. Preferabl t he pH val ue of
the c hﬁl g’ﬁal{z’émfl aegw o G t%ﬁntwal@otrwﬁm metaf an proreplaced
range of 1-3. By nmeans of filtering and optim zing

with amizture of psyqanltwemtatmlag tragition metd) ahd sdicatsk.

chromat e-free passivating sol ution contains the

f ol | oWhedozula@ai b fintiter apperiied witlg DB fpastToniléxifg agent.
effect. Formul a: Conponent one liter Oxysalts

cont aipie R rdrhARSrde RAsiVRRY scﬁQﬁoﬁféﬁthle{b%&ﬁf‘inQreﬁ‘ﬁérgcan be
O 05-'0.15g Water rest anount he formula

ﬁf%@%wﬁ@%%@\!&%@éﬁﬁ?@ A hg‘ﬁa":?ﬁeaﬁ%ﬁ#?%ﬂ%nﬁ?a&on

ilicates. The forpula can be rther appen
methad ga0 g 1orthe BrRaEAtiongecyRey ofﬂtﬁ% ComYeSHaPaL @@ate
paSS|vat|n? solution of the present invention can be
msgivaingseo uttono ighexamplesteprepatabne tsniob chrpmater feke
art. The detailed preparation nethod can refer to the

pRssipatt doditidrg ehlen cogplening dpentaiv@idamivh sgdvificpioportion
passivatings solution. For exanple, to prepare one

ﬂggfcgtred% K RBBdifireht 6the Q%%hv aih’v&ﬁﬁnoirb’ 04iR8d, théd Water is
mpl eX|ng agent and oxidant 1n a specific proportion
aél:adl 4 retsH@gcle W‘i}?@f TR Sned te} \bo uereesSoe{hat Iorﬁ\éqlrt]érl 0
passivating solution with pH value of 1-3 is obtained.

The chromate-free passivating solution can be used for passivation of
galvanizing coat. The operating condition for passivation is the same as used for
the conventional chromate passivating solution. At the room temperature, firstly,
cleaning the surface of galvanizing piece, then immerging the galvanizing coat
of the galvanizing piece into the passivating solution for 4-10 seconds, after
rinsing, drying and baking, a passive film with Cambridge blue and jade-green -
gradually form.

The longer time (passivating time) the galvanizing piece is immergedin
the passivating solution , the thicker of passive film the galvanizing piece will
have. But too thick passive film will have lower adhesive ability and unsatisfied
luster. If the pH value is higher, the immerging time can last relative longer;

while the temperature of the passivating solution is higher, the immerging time

should be shorter. During passivation, the pH value of the passivating solution

8
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10 added into the resulted mxture up to one liter
volunme, so that one liter of passivating solution
with pH value of 1-3 is obtained. The chromate-free
passi vati ng solution can be used for passivation of
gal vani zing coat. The operating condition for
passivation is the sane as used for the conventiona

chr.omat assi,vat | ol gtion, At the r.oo
ozt et pud i fmstormaate capseqhently sgends  When the
al vani zi ng pi ece, then imerging the gal vani zi ng_coat
velye ighighathican kg agivsted byraddingfatripaacdd onsylfyicsasidinte the
for 4-10 seconds, after rinsing, drying and baking, a
massating falutiomi Ahy€ayyhin pdapéicé)| theseamkill§daidetheg atean adjust the
gradually form The longer tinme (passivating tine) the
[Fatassink ToAditiineRCotding 1ONME PRittival s2Aatibke passi vating
solution, the thicker of passive filmthe gal vani zi ng

P o 1ths Ao BBl SheRARELYA LT LhpBtEe
B oS8t R4 BB 0 BT Ot b  yer o

passi vating solutign is _higher, the imrerging tine
dirorupte-free passivadng fily Wity BalikstyuatpsnA ftenbatghiteshpi samiyles,
t he passivating solution 8 continuously ascends and

th& padsivantoh processing tedmebgyds slaplecdmddeasilsle. Bfiemeankef pH
value is high, it can be adjusted by adding nitric
rehkl1i g teStfl dokdogiontresistanée) if I8 Qompasisly \cahfdrthisOkith RN
Anyway, in practice, those skilled in the art can

&%é@&dk Rriopr ocessing condition according to the
practical situation. 5 The salts containing

nol ybdenu nganes nd, titani um. conpl.exin ent
and | nOFGaAlTEE ISt EFSult o1 2alveniaipe, poivaNen sarva thaithy
coat to forma | ayer of chromate-free passivating
qorfogiop;resistaneipf galvaniziog epat obtaiped agrordingtte she present
sanpl es,

invention is better than that of galvanizing coat obtained by the conventional

blue-white passivating technology, and equal to that of galvanizing coat obtained
by using the color passivating technology.

The present invention will be described in detail through the following
preferred embodiments, which, by no means, is used to limit the present

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Except for those specially indicated, all testing materials in the examples
are available on the market, wherein sulfuric acid, nitric acid and hydrochloric
acid are concentrated acid without being diluted.

Preparation for Chromate-free Passivating Solution
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t he passivation processing technology is stable and
feasi ble. By neans of reliability test of corrosion
resistance, it is conpletely conformty with the 10
concerned criterion. The salt-fog test result of

gal vani zi ng passivation shows that the corrosion
resi stance of gal vani zi ng coat obtained according to
the present. invention is better than that of
galvaﬁﬁ%@ﬂ@bédat obt ai ned by the conventi onal

bl ue-whi te passivating technol ogy, and equal to that
of galTakail0g ofpeessiumimennanganat:, BYg 0f cittjc abid, 8dI5grof
passi vati ng technol ogy. The present invention will be
subfaeiciabril and nrietiedsk nidtedalg vithheateotd greparg onprigéresfr ed
enbodi nents, which, by no neans, is used to limt the

RS8N sdNSNWiHH $RubleFALY.ED DESCRI PTI ON OF THE
PREFERF%ED EMBODI MENT Except for those specially

aval | i sh T BRI R AdiiPaCHAIRER T

aci d and drochl orj c.. aci e ncentrated acid
ROV FRiAnal ehromats pRsgtingt ologyJindes ihe sRogiamperatye, the
Passivating Solution 9 [Exanple |I] Take 1 Qg of

gabvandzing nogids immgtgedtin thgp@giveting selution dei 4+106eddylspthen
sul furic acid, and m x these naterials with water to

riisefadréedodir] bakiedto pfadupkhg Sirvapdssiye Tinuk/ith Cambriigelue and
value of 1-3. 5 The passivation operating condition is
jhdegrafe as that of the conventional chromate

passi vati ng technol ogy. Under the roomtenperature,

the [Example 2]

Take 20g of titanyl sulfate, 38g of citric acid, 0.15g of sulfuric acid, and
mix these materials with water to obtain one liter of passivating solution with pH
value of 1-3.

The passivation process is the same as the example 1.

[Example 3]

Take 20g of ammonium molybdate, 38g of citric acid, 0.15g of sulfuric
acid, and and mix these materials with water to obtain one liter of passivating
solution with pH value of 1-3.

The passivation process is the same as the example 1.

[Example 4]

Take 3402.78g of ammonium molybdate, 97.22¢g of potassium
permanganate (i.e. the weight ratio between ammonium molybdate and
potassium permanganate is 35:1), 1800g of tartaric acid, 5g of hydrochloric acid,

and mix these materials with water to obtain 100 liters of passivating solution
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gal vani zing coat is imerged in the passivating
solution for 4-10 seconds, then rinsed, dried and
baked to gradually form passive filmwth Canbridge
blue and jade-green. 10 [Exanple 2] Take 20g of
titanyl sulfate, 38g of citric acid, 0.15g of sulfuric
acid, and mx these materials with water to obtain
one liter ‘égs passi vating solution with pH val ue of
Wit pHug Rk kBvat i on process is the same as the
exanple 1. 15 [Exanple 3] ( Take 20g of anmoni um
mol ybdhe passdeaficf processiic theciaohe a8 thdexamiplsdl f uri c
acid, and and m x these materials with water to obtain
one I ELdm Ikﬂqassn vating solution with pH val ue of

he passivation process is the sane as the

rer;ia)r/rg 195'§9‘%é .ﬁ&%g%ngl}snso;[ tegé?j?r?gnganaﬁlﬁﬂp e klirehthe
%@&ﬁtgﬁagﬁsi%eep b BRI G e i 35353 e

drochlorlcgmd and m x these materials wth water

of diphosnherie agid; sndel-3g of nﬁag aridaandhaix tiege maerialpwithiwater

pH val ue of 1-3. The passivation process is the sane

taobtaie 10 Xiserp lof passivatiBgaopitionsyith pHeval@So66§. of

anmoni um nol ybdate, 4.35g of sodiumsilicate (i.e. the
The passivation process is the same as the example 1.

[Example 6]

Take 3000g of salt made in accordance with the proportioning described
in the example 1, 1000g of citric acid, 833g of tartaric acid, 167g of diphosphoric
acid (i.e. the weight ratio among the citric acid, tartaric acid and diphosphoric
acid is 6:5:1, and the total weight of the complexing agent is 2000g), 7g of nitric
acid,and mix these materials with water to obtain 100 liters of passivating
solution with pH value of 1-3.

The passivation process is the same as the example 1.

[Example 7]

Take 3000g of salt prepared according to the proportion described in the
example 5, 1000g of citric acid, 833g of tartaric acid, 167g of diphosphoric acid
(i.e. the weight ratio among the citric acid, tartaric acid and diphosphoric acid is
6:5:1, and the total weight of the complexing agent is 2000g), 7g of nitric acid,
and mix these materials with water to obtain 100 liters of passivating solution
with pH value of 1-3.

The passivation process is the same as the example 1.

11
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5 weight ratio between the amoni um nol ybdate and
sodiumsilicate is 45:1), 38g of diphosphoric acid,
and 1.5g of nitric acid, and mx these materials with
water to obtain 10 liters of passivating sol ution
with pH value of 1-3. The passivation process is the
sane as the exanple 1. [Exanple 6] 10 Take 3000g of
salt made in accordance with the proportioning

descr i[Bsampie8]t he exanple 1, 1000g of citric acid,
833g of tartaric acid, 167g of diphosphoric acid
(i.e. Ttahe30M)g}Msait€(ﬂie(:sammS@xmhpleC]i)I r000gaficitrictaaid, 883g of
acid and di phosphoric acid is 6:5:1, and the total

t‘éﬁbﬁé‘hm@ﬁé%ﬁﬁﬁ%@ﬁbﬂg aé’i@lf([‘é thé @atio Zxﬁoﬁé thH difdE
acid,and m x these materials with water to obtain 100

Afaaﬁsr;an&f BBl &ﬁﬁfog&o}ﬁ R MG, 2d el Aot A e

passi va I OCESS s th

exanpl. Take of salt, prepared
Goienbeine giew s HE0BI0 36 bt P SoElone ollyapdmin Bk Hatgrias
5, 1000g of citric aC|d 8339 of tartarlc acid, 167
with sabde ohisin d00tats obpassivading selstian with pFEYalue afvbris
the citric acid, tartaric acid and di phosphoric acid
is 6: Hfh]:,paasidatidmpxtoomlis el sghtie asfthé¢ beanaplsyll. exi ng agent
is 2000g), 7g of nitric acid, and mx these materials
Wi th yek@hpleojobtain 100 liters of passivating

sol ution W|th pH val ue of 1-3. The paSS| vation

D Sk oA RS SRRl oy iR e o
t(a:}tgrrlclz gcﬁc 697 g ot3 (ﬁghosphoric acid (i.e. the weight ratio among the citric
acid, tartaric acid and diphosphoric acid is 6:5:1, and the total weight of the
complexing agent is 2000g), 7g of hydrochloric acid, and mix these materials
with water to obtain 100 liters of passivating solution with pH value of 1-3.

The passivation process is the same as the example 1.

[Example 10]

Take 2500g of salt (the same as example 1), 1250g of diphosphoric acid,
1042g of sodium triglycollamate, 208g of sodium peroxide (i.e. the weight ratio
among the diphosphoric acid, sodium triglycollamate and sodium peroxide is
6:5:1, and the total weight of the complexing agent is 2500g), 5g of nitric acid,
and mix these materials with water to obtain 100 liters of passivating solution
with pH value of 1-3.

The passivation process is the same as the example 1.

[Example 11]

Take 2500g of salt (the same as example 1), 1250g of diphosphoric acid,

12
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tartaric acid, 167g of diphosphoric acid (i.e. the

wei ght ratio anong the citric acid, tartaric acid and
di phosphoric acid is 6:5:1, and the total weight of
the 5 conpl exi ng agent is 2000g), 7g of hydrochloric
acid, and mx these materials wth water to obtain
100 liters of passivating solution with pH value of

asslvatlo rocess i s .the sane as
@imféﬂwl gﬂn? ﬁ@%@fe}c asids208g ‘eﬁml%@éroa%de
exanpl e 5), 1000g of citric acid, 833g of 10 tartaric
(&ei td,ie vaeighy ratio amongshheitticacid; p;ho@phmes anbsaddum peroxide &
anong the citric acid, tartaric acid and di phosphoric
@Sildandthe:tstal wetpheof the cb ﬁ?h@ﬁt isaf5008% 5gaaRplfest Adid,
agent is 2000g), 7g of hydr oric acid, and m x

drldGafk thB{eShhtials With Wapa s Bbfa‘i}l F’@Geﬁt s %plgaskiv%ﬁfég s@lution

passivating solution wth pH va

‘F@?I\/Yaal gﬁp__?ocess is the same as the exanple 1. 15

ake 2500g of salt (the sane as exanple

, of, d hosphor.i aC| d 042g of sodium
tr| gl ﬁ@%amqt N PIGRES d ¢ Wrﬂsﬁé‘? W@%‘e(l e. the
wei ght ratio anong the di phosphoric acid, sodium
trigl yExampleat?d and sodi um peroxide is 6:5:1, and the
total weight of the conpl exing agent is 2500g), 5g of

ni tri QakeRSO0LEY saltdthsl samiele Ramplees)] mﬁ)g\/uﬂdipmbﬁérlé 8cid,
obtain 100 liters of paSS| vati ng solution wth

RSy gty B RO A S .

tﬁ@%g%% rgtxoa% Sg ae’ 01&12c5a9:9d pfho }ngss&laosrohf:urg %ero’x1de is 6:5:1,

and the total weight of the complexing agent is 2500g), 5g of nitric acid, and mix

these materials with water to obtain 100 liters of passivating solution with pH
value of 1-3.

The passivation process is the same as the example 1.

[Example 13]

Take 2500g of salt (the same as example 5), 1250g of diphosphoric acid,
1042g of 1-hydroxyethylidene diphosphonate, 208g of sodium oxide (i.e. the
weight ratio among the citric acid, phosphines and sodium oxide is 6:5:1, and the
total weight of the complexing agent is 2500g), 5g of nitric acid, and mix these
materials with water to obtain 100 liters of passivating solution with pH value of
1-3.

The passivation process is the same as the example 1.

[Example 14]

Take 2500g of salt (the same as example 5), 1250g of diphosphoric acid,

13
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1042g of ethyl enedi am ne tetranethyl phosphinic acid,
208g of sodium peroxide (i.e. the weight ratio anong
the citric acid, phosphines and sodi um peroxide is
6:5:1, and the total weight of the conplexing agent is
2500g), 5g of sulfuric acid, and m x these materials
Wth water to obtain 100 liters of passivating
solution 5 with pH val ue of 1-3. The paSS|vat|on

e esd h@rewt%ﬂrd@naglnh%pmww% of spdimnexide (ipg. the
Take 2500g of salt (the sane as exanple 5), 1250g of
wiéighioretib emiongabe difric add Jhosphiveswrideaodilinankide is 6:5:1, and the
t et ramet hyl phosphi ni ¢ acid, 208g of sodi um oxi de (i.

tdfl Wegshtef gt congileingapad i§ DS00R)! 3¢ 6f lnairechlPhesdb) é}ﬁismlx
and sodi um peroxide I's 6:5:1, and the total weight of

tfr}?s% rﬁ?tﬁﬂhl%’%ﬂ%ﬁfé? % obtscmﬁ %{pﬂaers ?r?lgpa‘gé) vQﬂn:%é 5{883{‘}15 Ghithi 215}@

ese materrals wth water ter
%i%egaf\s/é?vatl ng solution with pH value of 1-3. The
ion process is the same as the exanple 1. 15
[Exa | e 13], Take 25009 of salt (the sane as exanpl e
n%@@g’%?”%ﬁ%@ﬁ?ﬁﬁrﬁ* thesamg as th@a@gnn}fs
1 hydr oxyet hyl i dene di phosphonate, 208g of sodium

oxi de [Exampletldd weight ratio anong the citric acid,
phosphi nes and sodi um oxide is 6:5:1, and the total

wei ghtTaké 3006z 603N (ehe aghepadXianipte €0000g obbpleRingdgent
acid, and m x these 20 materials with water to obtain

AR 00 028 ARV MR O e
\Séigﬁprlaﬁo %‘etwgl,en e sul%urlc ]c\cid and nitric acid is 7:1), and mix these
materials with water to obtain 100 liters of passivating solution with pH value of
1-3.

The passivation process is the same as the example 1.

[Example 16]

Take 2500g of salt (the same as example 9), 2500g of complexing agent
(the same as example 9), 4.55g of nitric acid, 0.45g of hydrochloric acid (i.e. the
weight ratio between the nitric acid and hydrochloric acid is 10:1), and mix these
materials with water to obtain 100 liters of passivating solution with pH value of
1-3.

The passivation process is the same as the example 1.

Performance Evaluation of Chromate-free Passivating Solution

[Example 17] Salt-fog test of galvanizing passivation
The present test is used for evaluating corrosion resistance of

chromate-free passivating solution according to the present invention, by

14
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Take 2500g of salt (the sane as exanple 5), 1250g of
di phosphoric acid, 13 1042g of 1-hydroxyethylidene
di phosphonate, 208g of sodiumoxide (i.e. the weight
ratio anong the citric acid, phosphines and sodi um
oxide is 6:5:1, and the total weight of the
conpl exi ng agent is 2500g), 5g of hydrochloric acid,
and mx these materials, with water to obtain 100

GO RATHIZJTCT IPRRIENCAS: AL FILOSION T PYFanFe lPﬁtWFPfsthﬁéJ}\H@néﬂe'ﬁe%.
The passivation process is the sane as the exanple 1.
paEsixatdreaclding ke tiBo@esend inveation andh galyanizingschramate e
6), 2000g of conplexing agent (the sane as exanple
ssivati@PGgclotiinpuddio passiaatich ardl Blabgvidte puskivatomci d
(i.e. the 10 weight ratio between the sulfuric acid

and niplgd | §F ¢ ' ] | ht.h
vt or T SRR O yples bamBR 1T et EBEITRERI e e

U g B AR S
e b s o o e

0.45g of hydrochloric acid (i.e. the weight ratio
essiveténg sdlution of example &; saripley d+b@ hteqpreparad adcarding to the
10:1), and mx these materials with water to obtain

fb8ulal dndrgoedss o a ToM BéritidtaBloMbERromiivh fasfivhtinl sttu@dn,
1-3. 20 The passivation process is the sane as the

wE&ER s%m]pleﬁlq BB ForirY Bb1BR b afibn QHIVERIfed 668 are of

Passi vating Sol ution
chrome blue-white passivation.

The test is used for examining and evaluating corrosion resistance of
galvanizing coat surface by means of salt-fog test. The salt-fog test
(GB6485-1986, a destructive test) can reflect the corrosion resistance of tested
product. The longer time the salt-fog test is conducted, the better corrosion
resistance the tested product has.

The test period of the salt-fog test is 48 hours. All the samples are tested
under the same test condition. The detailed test method refers to GB6458-1986
test standard. Test results are evaluated according to GB-12335-1990 rating
standard.

The results are illustrated in list 1. The results indicate that the corrosion
resistance of the galvanizing coat passivated according to the present invention
is better than the corrosion resistance by using the conventional blue-white
passivating technology, and is equal to the corrosion resistance by using the

color passivating technology.

15
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20 The results are illustrated in list 1. The results
indicate that the corrosion resistance of the
gal vani zi ng coat passivated according to the present
invention 1is better than the corrosion resistance by
usi ng the conventional bl ue-white passivating
technol ogy, and is equal to the corrosion resistance
y. usi Jhe color passivating technology. 15 List 1
e passivation of galvanizing Serial
Description O Appearance Corrosion Corrosion Nunber
Sanpl €omepared) tgngrm adethe presantinsenticir s the folBoving
passivation 2 Chromate-free B 9 B9 passivation 3
ddvamapése-free B 9 B9 passivation 4 Chromate-free B 9
B9 passivation 5 Chromate-free B 9 B9 passivation 6

Chr omgt eofipafedBuith B priviest, MRigrésent invBAsEsubRtaftialy d6lves
B10 passivati on.
the problem that noxious hexad and trivalent chromes are present in the
galvanized coat of the conventional products and the conventional passivating
solution, and eliminate the harm of the hexad and trivalent chromes to human
and environment.

2. The present invention can really replace the chromate passivating
solution containing hexad and trivalent chrome to complete the passivation of
electro-galvanizing coat and hot-galvanizing coat, and to solve the problem that
the surface resin coat easily flakes off.

3. The corrosion resistance of galvanizing coat passivated to the present
invention is better than the corrosion resistance by using the conventional
blue-white passivating technology, and equal to that by using the color
passivating technology.

4. The passivating solution of the present invention can be used with the
conventional chromate passivating equipment so as to lower application cost of
the passivating solution. The processing conditions such as temperature, time for
passivating process is substantially the same as that of conventional chromate
passivation, so tremendous cost for training staff members personnel is saved.
Thus, the present invention has great economic benefit and social benefit .

The foregoing detailed description will be not used to limit the present

invention. Various changes and modifications that may be made by those skilled

17



8 Chronme color B 9 B9 passivation 9 Chrone blue-white
F1F 1 passivation 10 Chrone blue-white F 1 Fl
passivation 16 Industry Uility Conpared with the
prior art, the present invention has the follow ng
advantages: 1. Conpared with the prior art, the
present i nvention substantially solves 5 the pr obl em

t noxlous hexad d trivalent chro rese
ﬁ ghiny thei spa ‘%3‘&? prgpent H%V%HOeWHF k(s B{) ﬁ§’“€m

and the conventlonal passivating solution, and
iatlicateddyethe fhsodrbgeners] ndraingentibie savtmstin whistethe appendass
to human and environnment. 2. The present invention
¢laimy sralekpresspd. ace the chromate passivating 10
sol ution contai ning hexad and trival ent chrome to
conpl ete the passivation of electro-galvanizing coat
and hot-gal vani zi ng coat, and to solve the probl em
that the surface resin coat easily flakes off. 3. The
corrosi on resistance of gal vani zing coat passivated to
the present invention is better than the corrosion
resi stance by using the conventional 15 blue-white
passi vati ng technol ogy, and equal to that by using the
col or passivating technol ogy.
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4. The passivating solution of the present invention
can be used with the conventional chromate
passi vati ng equi pment so as to | ower application cost
of the passivating solution. The processing
conditions such as tenperature, tine for 20
passi vating process is substantially the sane as that

[ omat e passivation, so trenmendous
%‘é@%&ﬁimﬁgﬁst aff menbers personnel is saved.
Thus, the present I nvention has great econom c benefit
and sdcethrpmedirea passivatipg selybomghaectarized inthat saigt | on
will be not used to limt the present invention.
Stapmetfseecpeasiyating solutionlcbmpeitésaths féltavingryniponeage by
those skilled 17 in the art, within the spirit of the

pr eserdffective Bﬁn'oﬁﬂt, oféxyisallp eoﬂ?aﬁlli}ig"trérﬁﬁléﬂiﬁﬂeta? Xt ent
i ndi cated by the broad general meaning of the terms in

whi ch ed,qclaims are expressed. 18 WHAT IS
CLAI N&S@gﬁl&%[}% gl%rom&* free passivating solution,
characterized in that said chrone-free passivating

sol uti er(3orrpri ses the foll owi ng conponents:

effective amobunt of oxysalt containing transition

met al Wisreinspiganysalh eprfsiningigansiteanometal istselested foemd group
oxysal t containing transition netal is selected froma

gmeisting ofi sk gdaltngpnedining titakitime oRyaltrioRgiling @iicufilum, oxysalt
oxysal t containing zirconium oxysalt containing

domtalh i) haBivfa bkym&itilhﬁ@ VARG 'Ek?'%ty&ﬂtémmé niobium,

contai ni ng niobium 10 oxysalt containing tant

(92%31‘?L:Bntﬁ%@faﬁkﬂ@mmkyﬁﬂ%ﬂ{&mgé%Tc’o%lgdenum, oxysalt

containing tungsten, oxysalt containing manganese, oxysalt containing
technetium, and oxysalt containing rhenium, and

the weight ratio between said oxysalt containing transition metal and
inorganic acids is in the range of 200~400:1.

2. The chrome-free passivating solution as claimed in claim 1,
characterized in that said chrome-free passivating solution further comprises a
complexing agent.

3. The chrome-free passivating solution as claimed in claim 1,
characterized in that said oxysalt containing transition metal is at least one or two
selected from a group consisting of oxysalt containing titanium, oxysalt
containing manganese, oxysalt containing molybdenum, oxysalt containing
zirconium and oxysalt containing vanadium.

4. The chrome-free passivating solution as claimed in claim 3,

characterized in that said oxysalt containing transition metal is a mixture of two
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cont ai ni ng tungsten, oxysalt containi ng nmanganese,
oxysalt containing technetium and oxysalt contai ning
rhenium and the weight ratio between said oxysalt
containing transition nmetal and inorganic acids is in
the range of 200400:1. 15 2. The chrone-free
passivating solution as clainmed in claiml,

aracterized in that s dchr r aSS|vt|n
SR A e 0L FID Lt g S0 TIARs FRPES B The
chrone-free passivating sol uti on as cl ai rred in cI aim
1, chalhechramedrer passivatingssolitipnasallaimedrin glainng

transition netal is at |east one or two 20 selected
dhaeacterizgd o that thresinetganiy aeid onsar mazesdlactad hem sulfuric acid,
titanium oxysalt containing manganese, oxysalt

Iﬁgg@@@lﬁﬁﬁ%g&ﬂ&r@g@moxysal t containing zirconium
and oxysal t cont ai ni ng vanadium 4. The chrome-free

passi \GatIhQQh Ilteﬁga?s?vsﬁ{é’l oxysantrhsccllﬁb{g 3In clalm 5,

characterize sal con

transiti IS a n1xt of t salts and a
clistasiarized n hay @m@e’fgapweace e Bye selfed fropv srdmgangpting
3545:1. 5. The chrone-free passivating solution as

ofi salfiyeig acid, witeicereid, asthhy drocklorigadid, and Het weigbt ratio between
inorganic acid is one or nore selected fromsulfuric

theitwlo inorghmic acakisd~1arid hydrochloric acid. 5 6. The
chrome-free passivating solution as clained in claim

5, charaetRfdm&set %aﬁ"@éﬁn@%ldﬂb‘ﬁr&@l‘dlﬁxe@ih dRaifdr Bof 2O

sel ected froma group consisting of sulfuric acid,

Hihdchii 26138 s Ak AMAT BRI LGl aShol NP LBlion i

nor gani ¢ acl
1~3.

8. The chrome-free passivating solution as claimed in claim 1 or 2,
characterized in that said chrome-free passivating solution further comprises one
or more kinds of silicates.

9. The chrome-free passivating solution as claimed in claim 8,
characterized in that said silicate is sodium silicate, potassium silicate or
ammonium silicate.

10. The chrome-free passivating solution as claimed in claim 8,
characterized in that the weight ratio between the oxysalt containing transition
metal and the silicates is 35~45:1.

11. The chrome-free passivating solution as claimed in claim 2,
characterized in that the complexing agent is organic acid or peroxide.

12. The chrome-free passivating solution as claimed in claim 2,

characterized in that said organic acid is one or more selected from a group
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7. The chrome-free passivating solution as clained in
claim1l or 2, 10 characterized in that the pH val ue
of said chrone-free passivating solutionis 1-3. 8.
The chrone-free passivating solution as clainmed in
claiml1 or 2, characterized in that said chrorre-free
passi vati ng sol uti on further conprises one nor e

s, of cat 15 9., . The chro free pa S|vatJ ng,
S oGty Sifarne aiidi P aphospRale dekh P baTiAPtCraid
said silicate is sodiumsilicate, potassiumsilicate
sthylenendiaming wiramethyd phogphorigact ), sulfpramicssid,ng
solution as clainmed in claim8, characterized in that
tchrbowg| adeticragid, ethyddnsadiaminesewaacsdt beid(FDTAN ng
transition 20 netal and the silicates is 3545:1. 11.

T;Pﬁr(ﬁ@'télﬁ?hdérﬁ%ﬁg?@hﬁﬁté (QE] ? PPt h?di‘m%? pﬁb%lﬂﬁ@aééﬂlc acid ,

aim 2 char ac zed inth t he cohpl exi ng agent

1ShRfrd 'fn@éﬁtﬁoﬁracﬁﬁr Qe lden&%rlalﬁnfé ﬁhf@%ﬁ;l@ﬁg

passi vati'ng ution as cl-ained in

SPRRCLE TR 1058 (TR D e- LT fPiosdho . ©

tartaric acid, pyrophosphate acid, nitrilotriacetic
dydepxyl-prony @ﬁ@edslamnh@snl@m%HEDﬂ)J 2- bl depiiphiosplaariodeetic
(EPTMP), sulfonam c acid, carboxyl acetic acid,

@iy K HRA Al -artinaroey bwy(hdenec- lalcdphBENic acid (HBDP),
hydr oxy- et hyl i dene di phosphonate (HEDP), 2-hydroxy

nheRbneastidefe-2di-diphosphbnlty4i® (HDEP nAapht hoi ¢ aci d,
di et hyli dene-tri am ne pent anet hyl ene

?Wéﬁsgé@}ﬂéﬂ)ho*ﬁ% rQ¥Y - 2-(3-pyridyl) ethane- 1,

13. The chrome-free passivating solution as claimed in claim 12,

characterized in that the complexing agent is a mixture of three organic acids,
and the weight ratio of the three organic acids is 6:5:1.

14. The chrome-free passivating solution as claimed in claim 12,
characterized in that the complexing agent is a mixture of two organic acids and
peroxide, and the weight ratio of the two organic acids and peroxide is 6:5:1.

15. The chrome-free passivating solution as claimed in claim 1 or 2,

characterized in that each liter of passivating solution contains the following

components:
oxysalts containing transition metal 20~35¢g
complexing agent 18~38¢
inorganic acid 0.05~0.15g
water remains

16. The chrome-free passivating solution as claimed in claim 15,

21




hydr oxyl - propyl i dene- 1, 1 -di phosphoni c(HPDP),

2- hydroxy phosphonoacetic acid (HPAA), 1 -hydroxy
butyl i dene -1, 1-di phosphonic acid (HBDP), 1

- hydroxy-ethylidene- | ,1-di phosphonic acid (HDEP),
10 1- hydroxy-hydroxy-di phosphonic acid. 13. The
chrone-free passivating solution as clained in claim

terjzed jn that.the conpl exj agent is.a
e RRT ) B S8Rl Seb g Ear s AR Aol e heed nidho
of. the %hnge or&$n§p acids is 6:5:1. 14. The
EHK e Of said splhadd $iicatey sol ution as claimed in claim
12, 15 characterized in that the conplexing agent is a
m xture of two organic acids and peroxide, and the
wei ght ratio of the two organic acids and peroxide is
6:5:1. 15. The chrone-free passivating solution as
claimed in claiml1 or 2, characterized in that each
liter of passivating solution contains the follow ng
conmponents: 20 oxysalts containing transition netal
20-35g conpl exi ng agent 18-38g inorganic acid
0.05-0.15g water remains 16. The chrome-free
passivating solution as clainmed in claim15, 21
characterized in that oxysalts containing transition

nmetal are replaced with a mxture of said salt and
silicate. 22
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