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CHROVE- FREE PASSI VATI NG SOLUTION Field of the

I nvention The present invention relates to a

passi vating solution, and nore 5 particularly to a
chrome-free passivating sol ution. bl | of Prior
An El ectro-gal vani zi ng coat or hOthmm coat
must be passivated to enhance the corro esi st ance
and to achieve a decorative appearance™& 10 present,
passi vation _for el ectro-gal vani zi ng coat and

hot - gal vani %O&EIME%MXAWW&&QL&TQQ%y usi ng
chromate passivating solution, with a sinple

passi vating process and | ow cost, to greatly inprove
the corrosion resistance of gal vani zing coat of steel

pFRidof theVlaveaitiori t her passive filmfornmed by means of
chromat e passivation or waste chromate passivating

sol uti oheGRENeRt MVemtforArdlateR t6 B padsivatinBblation, SndGhdeUS! ¥
harnful for human healthy and environnent “protection.

 Porhenly B R o BRES AR R o' 20751 Pon st be

treated before being discharged out. Many industria
sectors both in the country and abroad such as

aut onobi l e, el ectronics, honme appliance etc. also have
sDiesgiiptiondofiPrier AW bi t hexad chrome 20 from being
contained in the gal vani zing coat after a certain tine
l'i mt, HEewtro-galvanizing cbatwin hotvgalvanizihg cogs mobst be pasdivatediie
contained in the galvanizing coat in sone enterprises.

TosHagtothe cofrbsion Reistdnce ahdid schivde @ deeerativ@slspebande, i de
a chroc.ie-free passivating nethod in which no

c t [ VAL JARTIAR s BEI WS :
PSR, oo ORRin O Llafrd galahiofe RO and oL BRVEREME Batjs,
aggmlrariﬁr c%%h{?él%d 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
chrorie, 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 afier 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
chrorie-free passivating method in which no chromate passivating solution need

to be used.
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Application No. 00114178, titled "Chrone-free

passi vating solution used for protecting gal vani zi ng
coat and its coating nethod". The chrone-free

passi vating solution is prepared by "innocuous sol ubl e
nol ybdenate selected as 5 inhibitor and innocuous

wat er - sol ubl e acrylic ester solution". Although the
passivating solution is chrome-free, it is unable to
repl ace the conventional chromate passivatin

. > . Ng
sol ut i énchrpme-fipecpass lusign hagbees|digciesad inug China Patent
coated on clean surfaces of gal vani zed pieces to form
sApplication ®i. Q0L BH78 titlddtChromer free padsivating sshriah nsel fohe
gal vani zing coat. It is inpossible to use the

C weﬂh% palRhniz{h gLORNIHALE doatsy Methodd ThewhisRefregOr sai d
chrone

-free passivating solution of above-nentioned

?ﬁ&kh&ﬁiegdm%ojﬁﬁ 'g?éﬁfégrﬁiftn binfifctions Sluilg Eﬁd?fﬁféh?w sklec 9 as

creas he surtace resin’ coat easl

fl fr | Zin e » 0

ciaBABe 8 OB b Mo AR A liREertlr iy ZR1shgh the
decorative effect, So far, there is no real chrome-free
DBASSIV RS SRR 1§ chesime-lipg. dtis Baahie o tepl3es e GoRECTABirar o
passivating solution. SUWARY OF THE | NVENTI ON The
otijremate\passivatingsopitivncbecausethepassivating salutperomustdecoated
chromate-free passivating solution, which can replace

t e cleamnsiaficeofygal vdnizediiecep tosform g resifl coal rathepthahor
being used in the process of passivating the

gﬁa'a_l[y”l?ﬁs%w&ﬁng G galViiniZin$ 6% t R infosdiblets uS@ R GRVERDhAN

resistance as that provided by hexad chrone

DASS vl | : y ; '

RS e IR el (AR 05 BBl i o

O o8P AalohAh B i doPBos M iR i B e
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 vating effective ambunt of oxysalt containing
transition netal, inorganic acids; and water; 5
wherein said oxysalt containing transition netal is

sel ected froma group consisting of oxysalt containing
titanium oxysalt containing zirconium oxysalt

cont ai ni ng haf nium oxysalt contai ning vanadi um

oxysalt contai ning niobium oxysalt containing

tantal um oxysalt containing nol ybdenum oxysalt
coomponentsg t ungst en, oxysalt contai ni ng manganese,
oxysalt containing 10 technetium and oxysalt

cont ai riasgvatirgéffentiveadonitof orywlticonaining kaisiksimeal d
oxysalt containing transition netal and inorganic acid
is in ti}gﬁ.ﬁmeggidggfanaomoo: 1. The term"transition netal
" means chiem cal elenents from11lIB famly to VIII
famly Wed he periodic systemof elenments. The
transition’netal in the 15 present invention include
chem cal, el.ements of 1VB.famly,.VB famly, V fam |
ana Vi PRI Sy Sals ponipinin tredsiciarnelal s pelestet B groug
Pr ef er abl ¥ said transition netal is manganese,

t FOUSIRtng0f AXYSAN SORaIing HigatwM, PXYTRL coNtaiNing gireoniva, oxysalt
oxysalts of the present invention are salt conmpounds

b eontginingdrafisr oxysaitzontaining venadium, axyait cohtainipg ambilim,
and nmetal cation or ammonium 20 ion. Said oxysalts

C eRysalt Gbiginin@ aaidlir oxyedledontdifing i dlylsdeanm| Bfsaltei ng
conposed of various transition netals and oxysalts,

R R e T LR
 SPAA i A b ey m o containine

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.



10

15

20

The oxysalts containing transition netal are at | east
one or two selected froma group consisting of oxysalt
containing titanium oxysalt containing nmanganese,
oxysalt contai ni ng nol ybdenum oxysalt contai ni ng
vanadi um and oxysalt containing zirconium Nanely, the
oxysalts can be individually used in 5 the invention;
alternatively, a mxture of above two oxysalts can be
used in the invention. In practice, those skilled in
the art can use a mxture of above three oxysalts in

t he i nideoxyseliscontaining transitionanetabare ableasiione jon two selected
associ ated using, the above two salts can be n xed
bfrbmragrohp cormisting af ionysadtalontainimg titenjwms payeeadt containing

Al ternatively, the passivating solution can be directly

Phafgdhese, vk ysatt.sontathifg erolybdendn, okysalPesifiainite! vidladium and
sol utions prepared by the two manners are identical.

P = | 2 L _
oot Bk A RHEE N ThE b1yl e el RRalIF b in
oxysalts is.Jn the ran of 45: 1. 1n enbad
ooty Vel EAGn: of ABave sl ol o B the
npl ybdat and t assj, efmanganate is 35: 1. In thi
e%%'aﬂ%ﬁft Pr%@?gmﬁfﬂﬂg%& e gn P%e?eﬁ?wﬁiaaﬁve three”
mol ybdat e and pot assi um per nanganate al so can be 1:35.
Teveyselty ivrthe inventéen grcordingatol the requiremertnlif apsociated usingAhe s
one or nore silicates, preferably, alkali silicates or

agboveitwossltd dandteanixed bbforesths aisiviting sblution & prepdradisi um
silicate or ammpbnium silicate etc. The chromate-free

PARESIngAVIY Thé Paddivatifig Eﬁuﬁéﬁ%‘lﬁdﬁl‘&@% pRpErediwififug sal ts
containing transition 20 neta. and the Silicates.

Pr ef - R . Al Cy
CBRLAIARL e pASIAB B Bn AEL 30 MEn 30 e
35-45: nmbodi t, . i | ybdat .
S och mPLeierabRh £V PEY A Soritin g s LA et A efleor which
wei ght ratio of 45:1. Because, jn the prior art, the
cHedvright retiobetwgen the twelaxysalis isdadheeange of 35~45:1. Inan

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
meta. 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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4 ether the passive filmformed by the passivation and
waste chromate passivating solution contains hexad
chrome, which is seriously harnful for human healt hy
and environnent protection. According to the evaluating
criteria of galvanization and other waste |iquid, waste
liquid including Cr6+, C3+, Cu2', 5 Nit+, Zn2+, S, As,
CN, Hg, Bb, F, benzene, nitrobenzene, phenyl am nes,
organi ¢ phosphorus, organo-chlorine, surfactant and
setherthel passivstfiloy formed by the passivatiod and @fﬂ@ﬂe@htmnatg passivating
di scharged out. The oxysalts containing transition
meglaiorndontdins hexad schpdome,wisioh isueribsslyharnifal fop duivas thealthy
above. Therefore, conpared with the prior art, the '

PR ohiieht protecabs. ﬁﬁ'!égr {5thé eVifiating RRierid dfval ent

chrome i s cont alned in %e conventi onal gal vani zi ng

ARy AR GRARS ot @;E& e P b PR S B
HPerT o3 A8 éﬁﬁ?ﬁ@iﬁi@ i RLet exings, organic

invention, the ingrganic acid can activate the surface
oPhosaheras, organg-chiesine; gurfactans and suspended naites | must b trgated
nmetal and initiate the passivating process. Therefore,
abeforei beingpdischargaduut. Theaxysalscontaining trasitionzmeta! of the he
surface of gal vani zing coat to oxidate it to zinc ion,

séife invefiflon 13 dobih fhediseatiove TPHRP¢fOR N corpertd &/ithRh&prior art,
o her oxidants which can initiate oxidation reaction

?&'{?}l@&mﬁﬁt R6xiolS arkéteimbl he d®ivaid W@E Ntained in
| nvent 1 on

O The 1 norgani c aci according to

AR A S A
G 0o BRI Gt M 3 e

Preferably, the inorganic acids are two selected froma

geliminated

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 inciuded 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, hydrochtoric acid , and the weight ratio between the two

5
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sul furic acid, nitric acid, hydrochloric acid, and the
wei ght ratio between the two 5 inorganic acids is in
the range of 7-10:1. In a specific enbodi nent of the
present invention, the weight ratio between sulfuric
acid and nitric acid or hydrochloric acidis 7-10: 1.
In this enbodi nent, the weight ratio between sulfuric
acid and nitric acid or hydrochloric acid al so can be
1: 7-10. 5 The weight ratio between the oxysalts
containing transition netal and inorganic acid should
binoga0ic40ls is inl the range pf &skht. In aspseificembadimentsifghe present
ratio between the oxysalts containing transition netal
ainGrentivay, grnveighiciatio between bilileuaic acid\énd dtrie g2fid bhigydrochloric
passi vati ng reaction and the appearance of the passive

f hdids =108 BRI Bmbbithent) HRBEIGH ra8S bAEEh ¥AElriJacid and
sol ut,i on of the present 10 invention can contain one

53y ERRL B R d SR J O e coml

use me i ons’ ‘passi vating sol ution

to facigitat, t he, passi yati ng,reactjon. For,exa e,
the. or el TS B WeEn 1 e SPReinane trausition MEBL Rid:
i ons dissolved in galvanizing coat surfaces to forma
dinotganicasidshouldipe 0:dsIn the prasentrinventian, the mesight oatio
conpoundi ng wth hydroxide ions to 15 form zinc
hbetween the ooty gaitsicoathining triwesitian thetakand inbdganiciasid will effect
facilitates to formthe passive film The conpl exing

agReFhte of e Passivatiiy REGTHNand #e dpetrafice s tHE passedaR. C
acids, or a mxture of organic acids and inhorganic

aci o, - FIRpEnRSATAL 2R busa Ul WA € bl

A S B R B T

oo S oLt s o e
ﬁgﬁ?%xy, such as hydroxyet hyl i dene

the passivating reaction. For example, the organic acid can be in complexation
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), suifonamic 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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di phosphonat e (HEDP),

hydr oxyl - propyl i dene- 1, 1- di phosphoni c(HPDP), 2- hydr oxy
phosphonoaceti c acid, 1-hydroxy -2-naphthoic acid, 6

di et hyl i denetri am ne pent anet hyl ene phosphoni c( DTPMP) ,
1- hydroxy-2-(3-pyridyl) ethane- 1, 1 -di phosphonic,

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

1- hydr oxy-et hyl i dene-],I-di phosphonic acid (HDEP), 5
1diethylidencthigmine pgatdinetiyiaiephbsphanic TBEMP), The per oxi de
i ncl udes hydrogen peroxide, potassium peroxi de and

S QHyHFBxRET-BpedyR) Ethade?] , AIHiSHERAIHNTE RLhydr oy hdspNSHYataid
the conpl exi ng agent is a mxture of “three organic
?géigs(gn?m?% rlehytﬁ-bﬂ%utgﬁ&érﬁ - ,fl-&iﬁlﬁ)tsRﬁErESaﬁFg@IBDP%' ds

anot her énbodi nent, e conpl exi ng agent

i L xt . W o nitrilotriacetic
g e -SRI BB AR ot o of
pyr.ophosphat e cjd:nitrilotriacetic acgid:_ sodium
piﬂwﬁ;w- ydroxssdiphosplionis aeMestee e Icludes hydrogen
conpl exing agent is a mxture of citric acid, tartaric
aperaxidpypatgasoup perosidg @nd sodismgerdxédemsc.ght rati o of
citric acid: tartaric acid: pyrophosphate acid, is

6: 5: 1. Ihah embodinseit uf the igventios she @niplexing agdmt & d mixture of
reaction with a rapid 15 filmform ng (passive film

" e orhific BELAY Andth relgheraflhiof IR Brck PRSIV R In

sol uti on shoul'd be aci I C _Preferabl_y, the pH val ue of
oty o e OB doBit 7 i of SynbPydspif 2067
R B A R

conponents, it has a good passivating effect. Fornula:
Carigoiteiintriagetic |apidesodium peroxide is 6:5:1. In another embodiment, the

complexing 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 20~35g
Inorganic acid 0.05~0.15¢g

Water rest amount
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Oxysal ts containing transition netal 20-35g | norganic
acid 0.05-0.15g Water rest anount 7 In the formula,
the oxysalts containing transition netal can be
replaced wth a mxture of oxysalts containing
transition nmetal and silicates. The formula can be
further appended with 18-38g of conpl exing agent. The
chromat e-free passivating solution of the present

i nvention can be 5 prepared through a conventi onal

t echnollnthe formulagtheroxysalts eonteining teahsitionmetal ¢anrbereplaced
can refer to the preparation technol ogy of the

C@aith @hixfure of 6XysaltBtentaiRing Yavsition dfetdl ahd kiligates, FOr
exanple, to prepare one liter of chromate-free {

e TS b Wl e ST Sy g

oxidant 1 n a specific pro

o0 5y 8k WO B0 BV e
AT, SR WA R eI

passivating sol ution can be used for passivation of
gaiethadican refertoshe preparatipeteghnologycelithe conventional chromate
passivation is the sanme as used for the conventi onal

CpassivatisgszahsionaFormgxample,to prepardioné liter bbchroimatsefreat ur e,
firstly, 15 cleaning the surface of gal vani zi ng pi ece,

t pGivhiinEsohhtitch, 5418, eshplexihg hiht fRPéxiddnt of a igeeific ;}mportion

gal vani zi ng piece Into the passivating sol utionfor

A _ . L v , .
ortiRaBR5H e bt AR bty VRGO KA, Mem ater s

||y f The | ti [ [ ti. th
ot oot e mfeurg A0 gu e B8, 5 el Bt fFF kg
solution , the thjcker of tpassi ve fil mthe gal vani zi ng
ppasgivatipg solution with pH value of 1-3 1s 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



10

15

20

have. But too thick passive filmwll have | ower
adhesive ability and unsatisfied |luster. If the pH
value is higher, the imrerging tine can last relative

| onger; while the tenperature of the passivating
solution is higher, the inmrerging tine should be
shorter. During passivation, the pH value of the

passi vati ng solution 8 continuously ascends and the
filmformrate consequent]y descends. \Wen the H
vegniiaupushnaseends andcthe fil-form e eanspqueatindespends. ﬁfhemtbe d
or sulfuric acid into the passivating solution.
Apliwalpe is highy ih cen beadjusted by adding mitrid acid besulfuric@aid into the
adj ust the processing condition according to the
pp@sivatng sotutioint Agywaybinlpractive) thesecskill el il itReart0ary il 641 whs
manganese and titanium conplexing agent and inorganic

: ; D ¢
Ia odesdl d’oﬁaﬁfoﬁ%&rﬁﬂagttb ﬂlegig%é\fgtﬁll sﬁﬂgﬂ??rFoat to forma

yer o chromate-frée pa mwth a

Rt i e B R B Mpixing
G Rfoa ani T e oY g o o o
concerned criterion. The salt-fog test result of

gehiromaterfrenpassiyvatingfilmowith b owdti-stractureha ftechatehotestad samples,

resi stance of gal vani zi ng coat obtained according to
t the passivatioh processing technologiststabie dnidfbasiblet Bpmeans of
gal vani zi ng coat obtai ned by the conventi onal

biligbifity fest di%‘éﬁﬂoyi@hiréwst&ﬁenmlc@ﬁﬁpletasl%ﬁﬁvﬁgrtggu{ fhat of

gal vani'zi ng coat obtained 15 by using the c

pmie%‘%gigﬁﬁgogchnol ogy. The present invention will be

descr etail through the following preferred
enbodi nent s, Wwhic o nmeans, is., used.to |im¢t the
ot o5 entTRGiSAE 15hesb o RetiRERRES PRSonhaRT et e
PREFERRED EMBODI MENT | , .
corrosion resistance of galvanizing coat obtained according to the present
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 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
9
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Except for those specially indicated, all testing
materials in the exanples are available on the nmarket,
wherein sulfuric acid, nitric acid and hydrochloric
acid are concentrated acid wi thout being dil uted.
Preparation for Chronmate-free Passivatine Solution 9

[ Exanpl e 1] Take I Qg of potassium permanganate, 38g of
citric acid, 0.15g of sulfuric acid, and m x these
materials with water to prepare one liter of

passi vqEkampledJuti on with pH value of 1-3. 5 The
passivation operating condition is the sanme as that of

the ' cdakenog ofpdtasshind perintanpasute, B8 iof Gittie &410.00. 08/ of
Under the roomtenperature, the al vani zing coat is

. . ratul g
;ﬁﬂgﬁﬁﬁ%&,%&&h%@h faf{vi M@}J&%’:fyﬁ%ﬂt&%?onds’

rinsed, dried and baked to g or m passi ve
f] s qa&Q[' I d, jade-green. 10 [ Exanple
Z#As%é{é'@%?g 0 Wgﬁ&aﬁ%u@a?'e, 38g of citric acid,
0. 15¢g sul furic aci and,..m x 1 hese erials wth
water dbeaBrly oD apertng Fomitgh e e & GEAADDN W  h
pH value of 1-3. The passivation process is the sane
aeonveetienahehspmate passisatinetachmologs) Under thermgmoemperasure.the
nol ybdate, 38g of citric acid, 0.15g of sulfuric acid,
agalvanizingcaattis immerged dr thelpassivating seltition far 45bd seconds) ¢hen
liter of passivating solution with pH value of 1-3.
ThHfisedadrid dVeid baRe P fPEasally ofmh fass REFilASWHI CaRbAARE Blué and
jade-green.

[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, 38 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

10
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20 [ Exampl e 4] Take 3402.78g of ammoni um nol ybdat e,
97.22g of potassium permanganate (i.e. the weight
rati o between ammoni um nol ybdate and potassi um

per manganate is 35:1), 1800g of tartaric acid, 5g of
hydrochloric acid, and m x these materials wth water
to obtain 100 liters of passivating solution 10 with
pH val ue of 1-3. The passivation process is the sanme as
the exanple 1. [Exanple 5] Take 195.65g of ammoni um
maith ipivalye df B3g of sodiumsilicate (i.e. the 5 weight
rati o between the anmmoni um nol ybdat e and sodi um

si | i catFheipassibation prod@s ishe shnfd @R exdnsplagi d, and 1. 5¢

of nitric acid, and m x these materials with water to

obt ai n Lie€y1s of passivating solution with pH value
of 1-3.[E%ﬂélbpagsi vation process is the sane as the

exanpl , a . 10 Ta 3 f salt .mmade.i
rccor acmks 193 BAEPestmphiutrmo S 108 R o@fin s e the
exanple 1, 1000g of citric acid, 833g of tartaric_ acid,
19piEhbratig bRy #Iemoa@%me!y}vgete w@sqﬂ% AHlicateds 65:2hdRgy
the citric acid, tartaric acid and di phosphoric acid

i of dipBosphorie:acidhand: ledgof nitriceid, and mixe thesermiatetialsgwitlhy water
Is 2000g), 7g of nitric acid,and mx these materials

Wd dbtaintlOliters of passivatifg)Golufiérewith pH vahssof/bBB) ng 15
solution with pH value of 1-3. The passivati on process

.+ e Aot pteasos o kg, ok 50000
in the [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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exanpl e 5, 1000g of citric acid, 833g of tartaric acid,
1679 of diphosphoric acid 20 (i.e. the weight ratio
anong the citric acid, tartaric acid and di phosphoric
acid is 6:5:1, and the total weight of the conpl exing
agent is 2000g), 7g of nitric acid, and mx these
materials with water to obtain 100 liters of
passivating solution wth pH value of 1-3. The

passi vation process is the sane as the exanple 1.

[ Exanpligx@hpikadje 3000g of salt (the same as exanple 1),
1000g of CIPTIC acid, 833g of tartaric acid, 167g of

Sl ???ipfb%é.“ﬁ"@? ‘?%aér(t.h%sgé?% el 1) Sdep o T RRGahlmzeof
ko161l T bl B0 eag i
materials wth vvater to obtain 100 liters

pacid; tapricecid and, dipbasphiorip apid 15,65 i1e 2pd the total wm@t of the

passi-vati on process is the sane as the exanple 1.
[ Eomapleking etk 300 OTe affhysledchloricteeids and mie thesematerials) |
1000g of citric acid, 833g of 10 tartaric acid, 167g

ofvithi vaieap lobtdin 16@ litbrd of fassivitihg\woiugioh with pH VIR 6F I-Be
citric acid, tartaric acid and di phosphoric acid is

oo PPt et e i LUt

pase] vaERARHEG ﬂutw?éﬁrvﬁ 0,01 ié’oo'f' 1757 “he

Bcarmp Pake APOAEREa €195 gumt acimmols Nl B80! Sirieadiph e of

1), 12509 of diphosphoric acid, 1042g of sodium

t tarigrig eoid) b67g of diptaspheric asidi(ientheaveight datiq ameng thesitric

\Aiclzig,httart;r?: flac?d 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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anmong the di phosphoric acid, sodiumtriglycollamate and
sodium peroxide is 6:5:1, and the total weight of the
conpl exi ng agent is 2500g), 5g of nitric acid, 20 and
m x these materials with water to obtain 100 liters of
passivating solution wth pH value of 1-3. The

passi vati on process is the sane as the exanple 1.

[ Exanpl e 11] Take 2500g of salt (the same as exanpl e
1), 1250g of di phosphoric acid, 12 1042g of

el t2gaiethydenediantine tetramethylphlosphidic neid, 208gchf sadidun peroxide
sodi um peroxide (i.e. the weight ratio anong the

c(iler ithe weiglst ratib aaphyg tReitto deidppliosphiney ad sddining pefoxidelis
and the total weight of the conpl exing agent is 2500g),

5¢:59 agditheotaFweik) Pofm@%ﬂg:pn% ggegl? {/safﬁt%p%j gg§f¥ﬂlflﬂic§cid,

water to obtaln Oliters ['utl on

Wi t I -3 . The passi Wely) 0Cess,.i s e
oL BB et watF R (60 L LSS R R oyl |
(th as_.exanple 5), 1250g of di phosphoric acid,
1%@%@% #{1-énedi ani ne tetranet hyl phosphi ni ¢ aci d,
208g of sodiuym oxide (i,e. 10 the weight ratio anong

t he ci tfedassivationiecesnisthesamepssbeiexampledoxi de i s
6:5:1, and the total weight of the conplexing agent is
25009) ,[Efgmple 12]tric acid, and mx these naterials
with water to obtain 100 liters of passivating solution

51 SO e s anraaey) ERTORAR SN

2Zé)&&g(otf%&yfﬁlgﬁiaﬁﬁneeeéﬁmkﬁym'losp]'lﬁ'ﬁg gciﬁ,f20§ig RPESANR Oxfde (i.e.
the weight ratio among the citric acid, phosphines 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 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), Sg 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,
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1042g of 1-hydroxyethylidene di phosphonate, 208g of
sodiumoxide (i.e. the weight ratio anong the citric
aci d, phosphines and sodiumoxide is 6:5:1, and the
total weight of the conplexing agent is 2500g), 5g of
nitric acid, and m x these 20 materials with water to
obtain 100 liters of passivating solution with pH val ue
of 1-3. The passivation process is the sane as the
exanple 1. [Exanple 14] Take 2500g of salt (the sane

as042gaufylHey dogxyetlididgnediplosphonsné R08g ofisodium ohkddel@42he of
1- hydroxyet hyl i dene di phosphonate, 208g of sodi um oxi de

(wefpht faki6 muag@t& cifrittdct, 9mypmnbbmﬁoarm§oﬁab & 6: s 1, and the
phOSphI nes and sodiumoxide is 6:5:1, and the tofal

S
et of e SRR nf 89300 s Y HochlbHheid, and mix

obtaln OOI|t atl solutlon

Bkl Pt 8t SRR IS e aia sl i
the exan‘pl e 1. [Exanple 15] Take 3000g of salt (the
s¥#ue okl éxarrpl e 6), 2000g of conplexing agent (the
same as exanple 6), 0.625g of sulfuric acid, 4.375g of
ni t ri c Theipdssivation process (sGhewdnmgds theexampledween t he
sulfuric acid and nitric acid is 7:1), and m x these

mat er i JEgamplet Spat er to obtain 100 liters of
passivating solution with pH value of 1-3. The

passi Vv atj
[Exan‘plqtgkgg? Ta eﬂ%S%%ga%féiEgl 6(?ﬁ% ésarre gléun%ﬁ%ent

Ethe iR & %?J‘?)l 6%‘2?@ of §fifllric acid, 4.375g of nitric acid (i.e. the
weight ratio between the sulfuric acid 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
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(the sane as exanple 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 m X
these materials with water to obtain 100 liters of
passi vating solution with pH value of 1-3. 20 The
passi vati on process is the sane as the exanple 1.

Per formance Eval uation of Chromate-free Passivatina
Solution [Exanple 17] Salt-fog test of gal vani zing

pesmpar g perfofinenges of evrrosimbiesisiancesatwéer the chrontdte-fige
corrosion resistance of chromate-free passivating

SPasvivhoh Acordifg foithe Présft iRVEti6N nd PAOAiILIAR chidmatd 4

conpari ng perfornmances of corrosion resistance between
t : = [ ' Qi : pr esent
| e AOTRAALHEE Roldk Fafuifibh i BEESife MaliPpldi

(i ncludjn 0l or Ssivat i and bl ue-white .,

bassi vaFPEston BEPIE) Bimei 3 e ppashfording 1ot
prepaled accor di to th 5 f.orpul a, and process of
cfarala adipreces ot hromelerGeepstivating sGhution kample 1;
sanpl es 446 are prepared according to the fornula and
psamplesst-df are prepatedactording to theforranla and pricessiofichroimate-free
exanple 5; sanples 7-10 are prepared according to the

f pésgivhingsulutisroeaanple & samples 710 B! prépgired Afcordibgno the
passi vating solution, wherein sanples 7.8 are of

| 1on, . ; ! . 10
gmrgl% »ﬁ@ eBce@?%?h ¥tveRtlond? v SRBRIGH %ﬂﬁtﬁgggﬁ%g}l,l

-white passivation. The test 1s u

oARERETH SrhefCr; R e W bl Blor BaRRLPE AR BRBes 310 arcf,
It-f%gi; t est %686485- 1986, a destructive test) can
By hite PAaYAD, esi st ance of tested product.

The longer time the salt-fog test is conducted, the
bett er rtesh 43 waed 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.
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15 resistance the tested product has. The test period
of the salt-fog test is 48 hours. Al the sanples are
tested wunder the sane test condition. The detail ed
test method refers to GB6458-1986 test standard. Test
results are eval uated according to GB-12335-1990 rating
standard. 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

i nvention i s HsstkChiomate-fraepassivation ofigalemiizihgnce by

sing the conventional |blue-white| passivating
t esbigll 0gy Desbptich ®0Ug! AppedriiceC Or rOsré¥ion €51 SCEdstordY
Using the color passivating technology. 15 List 1
Chegigic {1 gt 0 Ry |2 R 2| crede
basl vat o Homa Bk d 1 r e o E%S‘“ pikaivation B9
Chromate-free B 9. B9 passivation|4 Chronmate{free B 9
9 passj vatRasHvallathr ot e-free B9 B9  passilvation
2 Chromate-free B 9 B9
passivation
3 Chromate-free B 9 B9
passivation
4 Chromate-free B 9 B9
passivation
5 Chromate-free B 9 B9
passivation
6 Chromate-free B 9 B9
passivation
7 Chrome color B 10 B10
passivation
§ Chrome color B 9 B9
passivation
9 Chrome blue-white F 1 F1
passivation
10 Chrome blue-white F 1 F1
passivation

16
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6 Chromate-free B 9 B9 passivation ( 7 Chrone color B
10 B10 assivation S Chrone color B 9 B9 passivation.
9 Chrome blue-white F 1 F1 passivation 10 Chrone
blue-white F 1 FI passivation 16 Industry Utility
Conmpared with the prior art, the present invention has
the following advantages: 1. Conpared with the prior
art, the present invention substantially solves 5 the
probl em t hat noxi ous hexad and trivalent chronmes are

pIndustiy Utilithe gal vani zed coat of the conventi onal
products and the conventional passivating solution,
and el iQompdred with thewprioradrt, thecprosexbitivertibnt rais tad fylowing
chrones to human and environnment. 2. The present

| Rnantadgey can really replace the chromate passivating
10 solution containing hexad and trivalent chronme to

and hot!, SoPARGEH Bl piie B, tEp SRl Bei AR AR Blver

c I il ol 8808 S ep P e et 8 oo 1o

t Eﬁvgl{igesdegotat 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 pussivating 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
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invention is better than the corrosion resistance by
usi ng the conventional 15 bl ue-white passivating
technol ogy, and equal to that by using the color (
passi vati ng technol ogy. 4. The passivating sol ution of
the present invention can be used with the
conventional chromate passivating equipnment so as to
| ower application cost of the pacssivating solution.
The processing conditions such as tenperature, tine for
2 the agtj withinnthespirit of theipresentinventionawillbe withigzthe fulkextent
that of conventional chromate passivation, so

the Gsdadf general Meming oftha iérmseninvbich theappstided i s

saved hus, the present invention has great econonic
b fredl ial benefit. The foregoing detail ed
g@%&?pt|0ﬂ“§#ﬁl be not used to limt the present

i nvention. Various changes and nodifications that may
be made by those skilled 17 in the art, within the
spirit of the present invention, will be within the
full extent indicated by the broad general neani ng of
the ternms in which the appended clains are expressed.
18 WHAT IS CLAIMED IS: 1. A chrone-free passivating
solution, characterized in that said chronme-free
passi vating sol ution conprises the follow ng
conmponents: effective anmobunt of oxysalt containing
transition netal, inorganic acids; and water; wherein
said oxysalt containing transition netal is selected
froma group consisting of oxysalt containing
titanium oxysalt containing zirconium

18



oxysal t containing hafnium oxysalt containing
vanadi um oxysalt containing niobium oxysalt

contai ning tantalum oxysalt containing nolybdenum
oxysalt containing tungsten, oxysalt containing
manganese, oxysalt' containing technetium and oxysalt
containing rhenium and the weight ratio between said

ngglggé.tcﬁﬁm\ﬁqﬁifg) transition netal and inorganic

IS e range of 200400:1. 2. The chrone-free
passi vating sol ution, as, cl aj ned iﬁ claim é .
char dcf&hromg-fres passivaing goltiopneharaeterizad an thatisaigd
solution further conprises a conplexing agent. 3. The

cheomefieefpassvanes E;Nl&tibﬂgzoﬁg:lrisbh die fodlosdiag wethpomeatsai m 1,
characterized in that said oxysalt containing

trangpd. I . : ected from
a gr gt%&@%kngsgﬁé?#tngﬁ%ﬁsgh?ggh&@gﬁ allllshtlidr/%gmt%ﬁl’ani um
oxysalt contaijni ng manganese, oxysalt contai ning

nol yiRseaic asidssand contai ning zi rconi um and oxysal t
contai ni ng vanadium 4. The chrone-free passivating

sol uiasr;as clainmed in claim3, characterized in that
said oxysalt containing transition nmetal is a mxture

2 ve RO O et R RRR BT BOGRE Fom ¥

pot assi um per manganate is in the range of 3545:1 or_ 1:
gro amsigingrfeoxysalireontainia gdiasingg xygals eputaining gérconium,
claimed in claim1, characterized in that the

oA AU A P00y PGS A f ) i
ni&purn%r:%ig/ga‘i? cgnaiglsniil\{ga Ealn? ufc’n? loligljsaqp czcgjllic’taicnlir{flgi ?neoqyl!)&]en%lrr?,i onpzysshlt
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
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characterized in that the inorganic acids are two

sel ected froma group consisting of sulfuric acid,
nitric acid, and hydrochloric acid, and the weight
rati o between sulfuric'acid and nitric acid or
hydrochloric acid, is 710:1 or 1:710 7. The
chrone-free passivating solution as clained in claiml

an%oﬁlum GRAYEEAHE PSS ilA ﬂehﬁbngd]ﬁté’ nval W@l%lft r§ti’(b Hetween

chrone-free paSS|vat|ng solutfon i's

chrome-fr ass sol uti on as clal din c
anfipogiion meiyhdAEahd *%S%l%a?r%aa}aeneﬁrlaa%r%r@@ge o351

passi vating solution further conprises one or nore
orli: 3ds4df silicates. 9. The chrone-free passivating

solution as claimed in claim8, characterized in that

sai d ssirh ‘E:ﬁhﬁnéﬁre%%?dsb'maﬁhg 56t dn RUARTINR Fhim ate or
anmoni um si licate. "10. The chrone-free passivati ng

sol th a madlncla characteri zed at
chisteniaegin ke TteaBie ol Winuriporecicrd fg Sulfie
transition netal and the silicates is 3545:1. 11. The
acid) matnie-dci d eandawsiroctilorig asml. ut i on as clained in claim 2,
20 characterized in that the conpl exi ng agent is

or gan ThaChhME- A& O;?S&bﬂﬁtl %3} B%sﬁ?élﬁfﬁ'lfrlrcqﬁ’im 5,

passivating sol uti as c alm 2
charact er.i zed hn t hat sai anl (o c %&rs one or nore

chagackrized in tagh tae gwaamcca&f&s?r UEWG 56 PEL HBFQYP
tartaric acid, pyrophosphate acid, nitrilotriacetic

coasisting of shifieo acidi, ait'rinactdalandﬂ@'dmdhlqnﬁmadkipaﬂl@ thecwdight
(EPTMP), sulfonam c acid, carboxyl acetic acid,

rafid BYhE SR Gh ARFR Hckd 8ChfUGHdYic acid, is 7~10:1 or

1:7~10

7. The chrome-free passivating solution as claimed in claim 1 or 2,
characterized in that the pH value of said chrome-free passivating solution is
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,
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hydr oxy- et hyl i dene di phosphonate (HEDP), 2-hydroxy
phosphonoacetic acid , 1-hydroxy -2-naphthoic acid,

di ethylidene-triam ne pentanethyl ene
phosphoni ¢c( DTPMP), "1- hydr oxy- 2- ( 3-pyridyl) ethane- 1,

| - di phosphoni c,

hydr oxyl - propyl i dene- 1 1- di phosphoni c(HPDP), 2-hydroxy

ch&fiaegepgea glggﬁggg? g&ggf%%t idofpadiccad b pytddaae

1- hy ro et hyl i dene- 1, 1- di phasphoni c, aci HDEP

1- hy ﬁlgfwgtea.pﬁﬁ%m@u On 8 Slegheqrig craim 2,

chrorre free passivating solution as clainmed in claim
chdcterizbd imdiat shideorganmictdvad istdre arampieesdleged fromt aigroap

m xture of citric acid, tartaric acid, pyrophosphate

coﬁ‘ﬁhtﬂng 8neicdid Eci\ﬁe L&Pc{é’lcréﬁltld Bpl‘éds?h?ﬁ 2%381 q]fhﬁl@fﬁ&rehe acid,

acl pyrophosp aci d,

chro free passi ol ut| o) n .cl aj
ethiyene lﬁmla%teémz%tﬁy phosphorie HSI M%’Snﬁﬁgg@mlc ip&1

m xture of pyrophosphate acid, nitrilotriacetic acid
carbostyh ackiticracid,r ey ldae deamdine hetrzmieﬂb tactdlEDI A,

pyrophosphate acid:nitrilotriacetic acid: sodium

PRSP 5 AR .
actdqat émgoh‘ 125-f1 O%theﬁ‘:szﬁ:'ld' atd;i&g gﬁﬁ%ﬁg-tr?ﬂnﬁl%weﬂ'te{}ﬁeﬁs}fene

ol | onents oxysalts contal
transition netal 20-35g conplexing agent 18- 38

phosphrogae( L XIRIPY Ol-hydm)ws@(Bwr@wl)reihmmi 1- d&hosﬂﬁmmc

chrome-free passivating solution as clained in claim
15,
hydroxyl-propylidene-1,1-diphosphonic(HPDP), 2-hydroxy phosphonoacetic
acid (HPAA), 1-hydroxy butylidene -1,1-diphosphonic acid (HBDP),

1-hydroxy-ethylidene- 1,1-diphosphonic acid (HDEP),

1-hydroxy-hydroxy-diphosphonic acid.

13. The chrome-free passivating solution as claimed in claim 12,
characterized in that the complexing 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.

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

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

characterized in that each liter of passivating solution contains the following
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characterized in that oxysalts containing transition
nmetal are replaced with a mxture of said salt and
silicate. 22

components:

oxysalts containing transition metal 20~35g

complexing agent 18~38g
inorganic acid 0.05~0.15¢g
water remains

16. The chrome-free passivating solution as claimed in claim 15,
characterized in that oxysalts containing transition metal are replaced with a

mixture of said salt and silicate.
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