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!JCISGRQUHD OP THE INVEtrrION 

field of j;h• lnv9ntion 
Thi• 1nventiott t'ttlates to a. proce•• for desmuttinq 

aluminwa and alWldnu. alloy surfaces, ~specially those of 
5 high eilicon alumihUJD alloys, by cantaot.ing the •urf•oe• 

vitb a pa.rt.icular aqueous liq.aid compoaition. 

statement of Relatect A.£ti 
Common che%1iaal and even mechanical treatments of 

aluminum oftan laave the surfaca with a dark coatin9 tha~ 
10 JQUst be removed befo~c au»~equent surtaQe tinishing at•pa 

can be satisfactorily compl•ted. This proo&sa is qenerally 
known in the 1.zt as •desa1.ltti119" or someti••• •• •de.oxidi~­
inq". current commercial des:muttin9 praotlce nonall~ uses 
oxid..izil'\9 acid solution• containin9 so11u1 form of ehroa-

15 i'Ulli(Vl). Thia 2Qate~ial, of courae, has severe pollution 
potential, co that a~ alt*%ttativa, 4qually eftectiva de­
amuttinq composition and/or proceaa wou14 be higbly de•ir-
abl• • 
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some deouttlng aoapoeitiona withau.t chi:oaiu have 

pr•v1oua1y b4t•n known ln th• Ari:.. For exaapl.-, •R••••~oh 

1>1acloaun• 211,o:n accord1n9 to an abatract tb.enot t.•ch­
•* desauttln9 in concent~ete4 nitric acldJ 3•P4n••• Laid-

5 Open Patent Applicatioh 59-1,699 aceordinv to a.n. ·~•tract 
thereof ~ohes desautting ift a Dixturo of nitria and hy­
drochlo~io ac1da1 pUbliahe4 British patent application CB 
1,3991 111 accordin~ ta an abstract thereof teaches deamu~· 
ting with a solution of ammonium persult•te, eQ41um. bls~i-

10 fat.a. anti alllllCnlua nitra.t•t v. s. Patent 3,&34,242 acootd.­
lnq to an abstract th•reot teach•• desmuttin9 in a •olution 
contalnin9 alkali, llkaline earth, or ammonia peroxydi•ul­
tata(a) 1 &<'id. salts of sulfuric acidl and, optionally, 
fluoridea1 u~ s. Patent l,647,498 accordinq ~o an abatrac~ 

15 thereof teaohes desmuttinq with & solution of urea nitrate 
and rar:r:io sultate4 optionally also includibCJ boric acid 
~nd/Or fluo~ida ions1 and u. s. Patent 3,510,430 accordinq 
to an abstract thezeot teaches daamuttin9 With • colution 
of ferric sulfate, alJ<ali metal biaulfate, alkali m•t•l ni-

20 trata, and alkali ••tal siliootllJcride. None of these 
teachings 1a beli••ed to have achieve4 substant1•1 colDlller­
cial auccess. 

DES9JUP'l'IOlf or 'rl{E I.NVBNTIOU 
Except in the cla.illlS and the oparatin9 examplas, o~ 

25 where otherwise expr•asly indicat•d, all nu:sierical quant-
1tiea in this d•aeript!on indicatinq a~ounts ot material or 
conditions ot reaction ancl/or use are to be ~nderatood •• 
::modified by the word. 8 al:iout• in desoribinq the broadest 

$OOpe of the invention.. Practice within the •ncac:t numeri-
30 cal li•its stat•4 is qanerally preferred~ Also, in this 

deaoriptiob and claim•, except wher• tbe context impli•s 
otherwise# the tar:m. "alwa1nua" is to J:»e unders~oocs to in­
clude all t~ alloys ot aluminum that contain at least 45 
t by voiqht of alwdnum. 

35 SWIJlllarv af the Inv•ntion. 
lt ha• surprisinqly been found ~bat the presence of 

~an~an•••{IV) in daamuttinq solutions lmprovas their per-
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fora•nce. Kore 11>4cirically, a d•••utting co•poaition ae-
cordil\CJ to thi• lnvant.lan inoludea an ~1dl1ing inorf)anlc 
aoid,. phoapho~1.c and a\11furt.c •clds, aiap1• and coaplex 

fluo~ide ions, an OrCjaalc c&rboxylic ac14 having from 1 -
10 carbon ato•a, and manc)~nes• in its +4 oxidation •t•te. 

A pr~cea• &ocordinq to this inventioft comprise1 • atep of 

bringin9 a. co111poait.ion according to the invention into con­
taee with an alu•inw. eurfaoa under conditions that result 
in remC1val Of s.tu.t or othe:t" oxide or soil fr<* th• •lt.QlllnW!I 

10 sui:tace. 

Description of P~erred Embo<li•ent;! 
The preferracl oxidlaing acid is nitric acid. ·Other 

suitable oxidizing acids a~e parohloric and paroxy acids. 

zn awor~inq co•position according ta this invention, 1.a., 
15 on• suitable for dire.at use in desmuttinq, the concentra­

tion of oxidizin9 ac'd is preferably in the r•NJ• froa 151 

to a11, ao:re preferably from. 1'74 ta 228, or still mot'• 

pr•f•rably f:t'01l 191 to 211 grams per liter (llareinatter 

"9/L"). 
20 The preferred s.ourrwta ot s~.-11pla fluoride ions i• hydro-

flu.oric acid and the preferred souree of complex fluoride 
ions is fluosilicic ac:id (H1SiF6) , but fluot.t.tan~e (TiF6'a) , 

tluobo?:&te (SI\.). and fluo&irconat.e (lrF6'Z) ion•, 
prefer~bly from. their oorrespondinq acids,, are also suit-

25 ~ble. 'Th• preferred t<atio by weiqht ot •imple fluoride 

ion. to oxiditi.nfa acid in a CC>llpoai~ion aceording to this 

invention is fr018 0.103:1 to 0~114:1, more pr•~erably fro. 

o.lCStl to 04112:1, or still •ore preferably from 0.101:1 

to 0.111:1. The preferred ratio by wai9ht cf coinplax 

30 fluoride ions to oxidi2in9 acid in a coin.position acoordi.n~ 
to this inv•ntion is fro• 0.01111 to 0.016:1, ~ore pref• 

erAbly f~om. o.c1a11 to a.01ss1, or still :more p~efera.bly 
f~o• o.Ol3:l to 0.01411. 

Th• p~ete~red ~•tio by waiqht of sulturio acid to oxi-

35 dizin9 acid. in a colDposition according tc thiG invent.tan ls 

from 0.4!h1 to o.ss:1, aore ~rete:z::ably !ro• o.•?:1 to 

o.s2:1·. or still mot"e preferably from 0.4921 to o.s1s1. 

1Uiii1ilT 
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The pnfen:ed ~at.io by vaiqht of phosphoric aoid to oxldia-
iDcJ ac14 in a composition according to th!• inv-.nticn 1• 
tro• o.oa,i1 'tO 0.095;1. more preferably troa 0.01111 to 
0.09211, or ati11 •ore preferably froza 0.011:1 to o.091ii. 

5 The preterred 01"9anic carboxylic acid in a co•:PO•it1on 
according to this invention ia acetic a.cict... The p'C'efarred 
ratio by veiCJbt of carboxylate 9roups to oxidizing acid in 
a compo•ition &ccordinw to tt.iia 11\vention i• trna o.oa2: 1 
to o .1~n u • 11ora pref er ably f ro1:a." o. 092: l to o. 14 :s' 1, o~ . . 

10 still :more p~eterably fro• 0610Si1 to o.121s1. 
lo salt• of Mn(IV) at'e coaercially available at a 

reasonable pt-ice, and aanqanesa dloxid• has not. pxiove4 con­
venient to ~•• in practice in prepa~i119 eoaposltiona ac• 
cordin.J to the ~nv•ntlon. Thererore, the p~eterrad aoure• 

15 of Kn(IV) la an in situ. reaction betweeft Mn(II) and a suit• 
able oxidizing aqentr moat preferably hydrog~n peroxld•• 
Manqanese nitrate is the pret•rred sour<=• of the Mn(II) 
•tartinca ~a.ta rial, pri marilY because it is the lllOSt aaluhle 
ot the re&<lily av•ila.ble salta c:>f Mn(Il>; mangahese 

20 acetate, manganese. formate, Jllangan••e sulfat• ancl/ar 
tluosi1101te are al•o suitable. In order to •inimiae the 
chance• of preoipitatiott or otner undesired instability ot 
th• compositions according .to this invention. it is 
preferr•d to o~idize the manganese cont•nt of a partially 

25 complatMS oo1'tposition to tha +4 oxidation stat• befo~ 
addinf •ny siqnif ioant fraction ot the intend~d eventual 
aimple i!l'1oride ion content of the composition to it. Thia 
i• illustrated in the akanples belOtf. 

The ratio by weight of the Mn•1 1ona, later to be 
30 oxidized to Mn"", to the inor<Janic oxidi11n9 aoi4 present in 

the wot'ki119 composition• a~cording to this invention 
pi:e.fe:tably is o .. 04 7: l. t.o o. 08?: 1, l!lare preferably froa 
0.057:1 to 0.011:1, or •till more preferably from o.062~1 
to 011072:1. 

JS In all the ratJ.oa above t when Nitric acid is th• 
inorganics oxidizirrq acid, its weiqht ~s to be taken as that 
of lOOt eoncentrat.ed. nitric a.aid <&NO,>. It another 

imiiii~iWiT. 
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!norqanlc oxidi•lng acid i• ua•d, th• ratio• ahould 
preferably b• a4juet.ed to provide the•••• a•olUlt of •tron9 

acid proton• fro• the inorgenic oxidl•in9 acid •• would ~· 

obtained vith the ra~ioa •tat.eel. Abo'Te vh•n \laing nitric 
5 ~cid .. 

warkin9 co=positions accordinq to tha invention pret~ 
erably have froa a.a to ll.8, •ore proferably (ro• 9.8 to 

12.a, or still •ore preferably fro. 10.~ ~a 12.3 •points of 

free acid .. and. indepettclently, pret•rably have from 10.a t~ . 

10 15. 2, mere preferably ftOll 11. 2 to 14. a , or •till •on 
preferably fr011 11. 7 to 12. 7 •point• of total acid". These 

"paints• are dat«rmine4 as follows: 1 ailliliter (herein­
atter "•1•) of the compcal~iQn i• diluted to 50 •1 with de• 

ionized water and titrated ~1th 1.0 N st~on9 base solution 

15 (usually sodiu:i:i hydrQXide), usinq a bro•phenol blue indi­

cator for "free a<Jid" and a phenolphthalein inclic~tor for 

"tptal acid", Tba nu.mbe~ of points equals the n'Wll:Mtr of 
milli~ite~• of the tltrant r•cauired to th• end point. 

Working compo•1tiona accordin9 to thia l~venticn a~ 

20 11\ore c:oncentrated in active in9f'adienb than are many other 

types of treatment solutions. Havertheleas, it laay be eco­

nOlllically ~4vantaqeoua ta ship th• comp6Sitia~• in aoncen~ 

trated fot'll, which can be mad• readf tor use by dilution 

with water at the point. of use. Such cotleent-rated co~si-

25 tiona, ttither concentrates of compl.te vorkinq emnposi• 

tions, or of two or more separ•te partial cotn.9oaition11 t.ha.t 

can be mixe4 with water and one anoth•r to farm wortdnq 

compoa!tion.s, are within the contemplated acope of this 

invention. 
30 The. cOJ1positiona according to the invention have 

proved to be particularly effective i~ desmuttinq and/or 

deoid.dizing alUJ1tinum c.astin9 alloys contai~inCJ from s - 1.2 

t by wei9ht ot silicon, end also on certAin other alloys 

cord:aininq not inoJ:"e th•n 98 ' of alum.i:t1um by weight. A 

35 group of pr$ferred_alloys to be t~•~te~ according to ~h• 

invention is 9iven in Ta.blia l. Amonq these the fitat nine 
li~te4 are most preferr$e. A tenth member of this ~o't 
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Tabl• l 
COllPOSITIOMS or •ur1auo AUOVS TO BB '!RIATED 

AA f Ont•"C Fonaer Content in.1ss1nt. br._ lf1uht. oCi 
5 No. AA Mo. ASTJI Jo .. S! I« Kn ll !n SI re 

336.01 A.3)2.0 SR122A 1.0 1.0 - 12 .. 0 • 
354 .. 0 354 SC92A 1.8 •JO .. 9.0 -
355.0 355 SC411 · 1.2 • 50 • 502 5.0 .352 - o.&• 
C356.0 C35~ SC611l 1.a .so .101 s.o .. 1ol - .201 

10 35~.o :S!US SC'10A .251 .32 .3!52 7.0 .35t - o.r 
A35&.0 Al56 SG70B • 20• .3$ .10.t 1.0 .1o' .. .201 

357.0 357 - - .. so - 1 .. 0 - .. 
A351.oJA357 - 0.6 ... 7a0 -
359.0 359 SC91A 0.6 - 9.0 ... - .. 

15 2024 4.4 o.5 o.e ... - -
6061 .28 i .. o - 0.6 - 0.2 • 
107~ .. 1 .. 6 a.s - .. 5.6 .23 -

Footnotes for T4ble l 

20 •,.,1 so con~aine 2. 5 I of Ki 1tndicatos maxinm amount 
1Al 10 dOntaine O. la t af' Ti and o, 006 t of Be 

2$ 

30 

Otltet' Kates fo:r Table 1 

M n'Ul\lbers •l"• asaignec.t hy th• Aluminum A••OOiation, which 
has a mailing ~d4ress of 818 Connecticut Av•nue,. N .. I., 
Washinqton, DC 20006. 
The balance of the co•poai~lon ~ot shown tor eacb alloy is 
alwainua. 

preferred 9roup is an alloy.designated f 713 by the out­
board Marine Corporation, 100 Sea !()rse Drive, Waukeqan, IL 
60085. 'l'bis cQnteina 11 - 13 pa::rta by ~eight ot eilicon, 
n<>t more than l part• by wel9'nt of iron, not more than O. 6 

parts ):)y weiqht 0£ copper, not more than o. ! parts by 

35 weigtat. of zinc, not more than. o. :u parts 'by weiCJbt -"Of 

llta<piesium, not mor• than 0.1 parts by weiqht ot lllilllCJait••e, 

and not •ore than 0.5 parts by weight of nickel, with the 
balance aluminum. 

1Ui1HiiHr 
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th• eoapo•itiona acootdinq to the invention a~ •f-

factlve at toc-rature• "1thin th• ran9e of at leaat 10 -35 

• c 1 which inclU<les th• allbl•n~ ~••P•t&tur• in al•oat any 
eneloaed .-pace ift which the teaper•tur• ia eontrolled tor 

5 human coatort. Moat praferaably, a p~sa •ccordln9 to the 
in-vention, vhieh in its •i•Plest fC)nl con1;iat11 of f;on­
tactin9 an aluminWI workpi•c• with a ooDposl~iQn acco~dln<a 

to t.h• invent.ion •• da•cribed abOv•. is pe:t'fOrmed at a tem­
pera.tur• in the J:•n9e frot& 18 - 21 • C. The cont.a.ct. t:l11e 

10 should be s.itflcient to produce the 4eaixed •atta Wbite an4 
stain-free appearance on tho aurft.ce . of the aluminwa 
workpiece(•) ~o be ti'eated.. Time1 frma 15 .. 120 .. c:onda 

have proved effective in practice. 
Bofore usin9 a deSlllUtti119 co~position aecordinQ t.e the 

is invention, the a.luminw.l workpieces a.re preferably frfied 

from any qross surtace cont~•ination such as bUrr•. shav­
ings, an4 cbip• and cleaned with a conventional cleaner aa 
known in the art. !>refe.rably th• cleaner used la Of the 

silic..ted alQline l-.raion type. After treatment with a 

20 co11positlon accordinq to this invention, the vorkpiecea are 

preferably rins•d with wat•r, more preferably ineludinq • 
final rinse: vitb deioniae4 water. 'rh• workpieces may then 

b4t aubjecte4 to furthor aurtace. tre•t••nt• auch aa 
con"l•Taion co•ting, anodlzation, pa1ntinq, and the 11ke, •• 

as known per se in ~h• (lrt. 
The compositicn• according to th• it'lVent!on •• 4e­

soribecl above are thoae prepared fre.slt for uae and artt 

generally oolorles•. As the COlllposition• are used, they 
qradual.ly develop a pink color, praaumablY because Of the 

30 reduction of Hn(IV) to Hn(ll). It i• advanta~eOU• in a 
p~ooess acoordi119 to th!• inv•ntion to add a suitable ox­
id!~ing aqent, preferably hydrogen peroxide. occasionally 
durinq use in a auffiolartt amount to rt1move the pink color. 
tn lanq term usa# all CO'Jll,Penents of the composition will 

3$ eventually aeed ~pleni•hm•nt. 
Tbe pr4Qti~• ot the invention may be fUrthe~ appreci~ 

ate~ froa the follow1nq non-11altln~ •lat.plea. 

ii1iiUiiced 



8 

E:xampl•• 
A flr•t compon•nt COJ1po•ltion for u•• 1n th• in'"nt1on 

va• made by ai•inq the follovint !n,redient• ln th• ot'der 
9iven: 

!S Inqr§diegt Amount 

10 

Deionised water 
concentreted nitric aoid (42. llAUI•) 
15 t •queous otthophosphoric acid CH,P04) 

G1aoia1 acetie aoi4 

in Part• 
by 

Weiq'ht 

267113 

561.0 
45.4 
33.3' 

$0 t aqueous •olution of Mn(N05) 1 93.0 
A ••cond cOUlpcnent oompoaltion for use !n ~be lnv•n-

15 t1on was Ude l1y •ixing the following ingredients in the 

ordet qiven: 

20 

2S 

Ingr~!$ient 

concentrated sulfuric acid (66• laWlit) 

A Mixture Of so \ by weight deionized wat•r 4hd 
50 t ~y veiqht of 6~· Bawa~ sulfuric aeid 

10 t aqueowa hydrofluoric acid (HF} 
25 t aqueous solution of fluoailicic acid (lliSiF6) 

47+7 

.lmount 
in Part• 

by 
Weight_ 

105.9 

703,4 

144.0 

To 70 parts by weight of the fit:at. compon.en.t. noted 

above tr•r:. added 2 parts t\Y weight ot 3 5 \ aqueous hydrogen. 

peroxide solutiQn, vit:h atirrinq. A vi9otttU• e"olution of 

30 gas J)Ubble•, indicatinw the oxidatiori ot tb• unganosa con• 

tent ot the aompon•nt to its +4 oxidation state, then oc­

curred. Att.•r the evolution of gas va• oc:Jmplet.a, 30 parts 

by veiiczh~ o'f the ae®nd component not•d above wa.a added to 

this mixture, with stirrinq, to produce. a workin.g co111posi-
35 tlan accordinq to this in~ention. 

Work.pieces of eac:h ot th• types ot alUllinum a1loy 

s~own in ~ab1e 1 ond ot out~oa~d Marine Coi;poration Alloy 
I 113 •• descrtbed ware cleaned by i1lllerslon in a comlQer• 

oia1 •ilicated •1kalin• cleaner toniulated tor such uses, 

iii iii Ur 
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rinded vitb water, and then dipped into a contain•r of th• 

composition acea~din9 to th• invention .ad• •• deilQ~1be4 

ebove. Th• eoilpositiOl\ wa• aalntainecl et a t:emperature 

between ta and a1 .. c, ancl th• workpiece• V•N aaintatn..d 

5 in ~ontact with the coaposi~ion tor periods of time r•n9i119 

from 15 - 200 a•conds. In each case, an apparently clean, 

white matte aurf ace that vas frae from •ny visual •vidence 

of pittln9 or intet'9raraular attack was produced on the 

workpieces.. Tb• au~faces were we11 auite4 for oonvctational_. 

10 orwania coatlttCJ•· 

What i• claimed is; 
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1. A liquid aolution coapoaition or aatter conaiatin9 ••-
1entiallJ of water and: 
(A) e~ oxldizinq ino~qanic acid; 
(8) phoaphorio acidt 

(c) aulfu~ic acidJ 
{D) a 1ource ot •laple riuorid• iona1 
(E) a source o! complex fluo~ide ion•1 
(Pl an 01:'9anlc carboxyl ic acid having fro• 1 - 10 carbon . 

10 •t.o1i'S per \l.Olecul4U and 

(G) a aourca of •an9an••• in its +4 oxidation stat•• 

2. A co•po1ition according to claia 1, wnerein the inor• 
i&nic o~idiiinq acid is nitric acid, the source of simple 
fluorid• ions ia hydrofluoric acid, the source of complex 

15 fluoride ions ia fluosilioic acid, the orc;anic o•rh~xylie 

acid is acetic acid, and the manganes• ln its +• oxidation 
state is produced in 1situ by oxidid.nq Kn•l ions with hydro­

gen pero1Cide. 

l. A conpositio~ accordin~ to claim 2, wherein the con• 
20 centration ot o:>C14iz1n9 inor9;anic .aoid i• trom about 151 to 

a~out 251 g/L, the ratio by weight of aillllP1• fluoride ion• 
to oxidiaing inorganic acid is from about 0.10321 to about 
o. 114 t 1, tlle ratio by weiqbt of complex fluoride ions· to 
o~idizinq acid is from about·o.011;1 to about o.Olt{l, the 

25 ratio by weight ot sulfuric acid to oxidizing inorganic 
a.eid is fro• about C.4!5•1 to about 0.55:1, t.h4I ratio tty 
weiqht of phosphorio acid to oxidizing inorganic acid ia 
from about o.oa6s1 to abQut o.o9Stl, the ratio ~y weiqht of 
carboxylate 9roups to oadd izing inorqanic •c:id 1• from 

30 about 0.082:1 to G.153:1, the ratio by W$iqht ot :ma.nqanese 
to oxidi~inq inorganic acid i• trom 0.047:1 to 0.087:1, th• 
points of free acid a~e trom a.a to 13.8~ and th• points af 

I JllJllt f ltllJ 1111111111111111 
* C L M S * 

.. 
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4. A composition •ccordin9 to alal• l, vherei~ the con-
centrcation of oxidi1inca 1norqanJ.c acid 1• fro• .a>out 174 to 
about 228 9/L, th• ratio by ve19h~ or a1-.ple fluoride ion• 
to oxidi&ing 1not1Janic .,ld i• fro• •bout o.l05:l to aboQt 
0~112:1, th• ~•tio by velgbt of comple~ tluoride io~• tc 
oxidizing acid ia tro• •bout o.013:1 to about 0.015:1, th• 
ratio by weight ot sulfuric acid to bJCid1zin9 inorgar\ic 

acid ia from IJ:)out 0.41Jl to about o.52:1, the r•t.io by 

wei9ht ot pho1111phoric acid to oxidizing inor9anic: acid ia . 
froa about o.oaa:l to oout o.09,:1, the ratio by vaight of 
carboxylate 9roup• ta oxidi:ting inorganic ao14 l• troa 
about. o.105:1 to o.12a:1, the ratio by wei9ht of •anqaneae 
to o1'1d1zin9 1nor9anic e.cid is from 0.023 - 0.027, the 

points of free acid are frOlll 10.3 to 12.3, ~nd the points 
ot total acid are fro~ 11.7 to 13.7. 

5. A composition accordin9 to claim 1. said coapoaition 
ha"linq beell prepared by tbe· ataps of: 
(I) aixin9 trom t - ! parts by w•ight of about lS t aque­

ous hydrOCJen peroxi&a vit.h 70 parts or J)y wl9ht at a 
sol~tion consistin« ot 440 to 70 ~art• by weight of 
deioni1ed water, 427 to 712 p•rt• by wei9ht of conc:an .... 
trated. nitric a.oi.d (4a • Baun). 35 • 58 parta by 

we19ht:. o-t 75 t aqueouis orthophosphcrie a.cic! (H~t>O,) , 25 

to 42 parts by 111ei9ht of glaciial acetic acid, and 71 -
118 part.a by weight ot a 50 t by weight aqueous 

aolutian of Hn(NC>i>t; 

(II) allowinq themi~ture prepared in step (X) to sit until 
the evolution of visible qa.s bubJ)les theretrOJD baa 

oeased; and 
{Ill) lli:x:inq 1t1ith the cotnpoisition trom the end of stop (XI) 

30 parts by w•iqht of another co•poe1tion consistinf 
ot 407 to 50'1 part• by weight of cone•ntr.ated sulfu~.ics 

acid (&&• ll:ua) ~ 418 to 227 parts J:Jy weight of deion ... 
lzed wat•t>, 136 to 151 part:• by veiqht of 70 t aqueous 
hydrofluoric acid, and 40 to !8 parts by weiqht of 25 
'a<Jll.~oua solution of fluosilici9 ~cid CRtSiF6). 

' 1111111 111111 11111 11111111111 
* C L M s * 

.. 
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'· A compe•l~ion aeoording to clal• 51 ••id compc•itlon 
havin9 been pr•p•~•d by th• •t•p• oft 
(I} •1.teint 2 parts bf weiCJht ot 3' \ •C'('.&•oua hydroc;en per­

oxide with 70 part• of by weight of a solution con• 
s s11tin9 of 267.3 pat"te by vei~bt of deioniaed ~•t•r, 

561.0 pa.ttA by welqht of concentrated nitric acid (42• 
Ba~),, 45.4 part$ by weight of '15 l aqueous ortho .. 

phoaphcrlc acid ClfsP06),, 3). 3 pa~t• by weight ot 9la.­

cial acetic acid, anct 9 l .. o patta by 1111111lqht at 50 t . 
10 aqueous aolution ot Mn(M0,)1 : 

(ll) allowlnq the :alxtur• prep&~•d in at•p {I) to sit until 
the e~olution ef' visible qas bubbles therefro• ha• 

ceae•d1 •nd 
(III) mlxinq ~1th the c019.position f~oa the e~d of •tep (Xt) 

15 30 parts by weight of another cclll.poaition oonaiating 
ot 457 parts by veiqht of concentr•ted sulfuric acid 
(66• BaUJd:),. :l:>l,Z part• by veigbt of deionized water, 
1.44 • o part.• by weig:ht of 7 o ' aqueous hydrof 1 ucn•ic 
acid, and 4 7 • 7 part• by weight ot: 25 t aqueoiia •olu-

20 tion ot f1uoaili¢1c acid (HzSiF6). 

7. .M aqueous solution com,positiol\ of uttert consisting' 

essentially ot 442 • 10 parts by weiqht of v•~~, 427 to 
712 p•i:t• by weight of cancantratGd nitric acid (•2• Bau­
'Ole} , 3S .. 58 parts by welqht of 1 ! ' aqu~ous orthopbos-

25 pho:ric ~a.id (HsP04), 25 to 42 part2J by weiqbt ot glac1al 

acetic acid, and 71 - 118 part• by weight of a 50 % by 

weight aqueous 101 ution of Mn {lfO,J 2• 

30 

8. 1'n. aqueous solution composition ot ••tter, consisting 
essentially O( 407 to 507 parts by weiqht of ~oncent~ated 
aulfurie ao14 (66• aaume), 418 to a~1 pA.rts by weiqht of 
deionized water, 136 to 151 parts by veiqht of 70 -' .aqUeOUt. 

11ydrofluoric acid, 2'nd 40 to 58 part• by veiqht of 2!S ~ 

aqueous aolution of fluosilicic acid {H2SiF,). 

11111111 mttt 1111111111111111 
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9. A proc.•• tor deaauttinq~ d.eoxidi&iJ't9, or Nth d-ut:• 

ting and deo~ldlain9 an aluai.nUJt $\H'f&C•, aald prace•• ca­
pri•ing oontactinq •a.td a1ua1nua aurface wit.h a COllJkJ•ltion 

accordint ~o clai• e tor a autticien~ ~!Ile at a •utticien~ 
s temperatura to be effective tor deS11luttin9 or deoxldi•incJ. 

10- A process for d.enuttinq, deoxidb~ln9, ~both 4•sm\lt­

tinq and deoxidi&1nf an .aluminum surtac:e, ••id. proce•• co•­
prising contac:tin9 eaid aluaJ.nua •~r!ac::. vlth a compa•lt.ton. 
accordin9 to claim 5 for a autticl•~t tiae at a suffici•nt · · 

10 tamperatur. to b• •lfeetlv• for desmuttint or aaoxidizinq. 

11. A procase tor d•smutt:ing-, d•oxidlzinq, or botb desmut­

tinq and deox141zinq an alwninua surface, aa1d proce.sa coa­

p~i•in9 gontactin9 sal4 alUllinWll •urtacewith a eo.Dpoai~ion 

according to cl•i• 4 for a sufficient ti•• at a •ufricient 
15 temperat~re to be ett•ctive for desmuttinq or dooxidizinq. 

12. A process for des111u.t.tir'j9, deoxi.dizing, or bat.h Cle$llut­

ting and deo1Cldizlnq an alwdnu11t aurtaoe, ••id process cow.• 
prisinw contactin~ said •lwninwa surface with ~coapo•ition 

accordin9 to claim 3 for a sufficient time at a SQtticien~ 

20 ternpersture to be effective to~ d•••utting or deoxidi1in9. 

13 • A p~oceaa tor cles•uttinq, daoxid:t.aing, or both deaaut­

tin9' and deoxidizittcJ an alum!nWll sur:fa.o•, said proce•• csom­

pricinq contactlnq said elu~inua 1urface with a c010position 
according to cl•i• 2 for a sufficient ti~a •t a sufficient 

25 te~perature to be ertective for desmutting o~ deoxidi1in9. 

JO 

14. A process for desmutting, deoxicUzin9 /f CU' b1>tb desmut­

ting and deoxidi2ing 4n al\nllin\Ul surface, said process com­
pri.•ing conta.ctin41 gaicl aluminum. aurface with a composition 

according to cl•i• l for a $Uff icient time at • auff icient. 
temperature to b• etfeQtive for aesmuttinq or deoxidi1inq. 

15. 1 pro~ess aceordin; to clal• 14, wherein the alu.inWI 
su~taco 1• the su~face of an aluminum alloy s•lected from 

tbe 9rQ\lp consistinq of alloys with f~oa 5 - 12 t by weigh~ 

or silicon and the temperature durinq the proces111 ia in the. 

3$ xan9e trom 10 to 35 • c. 
----- ----------
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16. A proceaa •oaordU1f to clai• 13, "1h•r•in th• alutn'UJI 
surtace l• the 1urtace of an •1'.udnu. •lloy ••lect.cl troa 
the qroup con•lilt.!119 or alloy• with tro11 5 - 12 t by veiqht 
ot silicon and th• temperatur• during- the prooeaa ie J.n the 

5 ~anqa fro• 10 to 35 • e. 
11. A proce•• accordlnq to claim 12, Wherein the aluminwa 
surfaa. is the •urfaca_of an alwainum alloy s•lected fro• 
t.he CJroup oonsistinq of alloys vit~ from 5 - 12 t by weight 
of silicon a.nd. th• t•apuature dt.aring the proc••• is in the 

10 range ~rom. 10 to 35 • c. 

18. A procee• accordinq to c::laba 11, wherein the •lwilnua 

surta~ i• th• 1urf4C• of an aluainwa alloy ••lect•d from 
the group consiatinq o.f alloys with fro• 5 -. 12 ' try weight. 
ol sil.iecm and the temperature durinq the proet)sa ia in the 

15 range from 10 to 35 • c. 
19.. A process according to clai• 10# wber•in th• aluminua 
•~rfaee ta the •urfaae 9f an alu~tnWI alloy selected fro• 
the group con•istinq of alloys with from !5 - 12 ' by weight 
of silicon and the t.em.perature durin9 t.he i>rocese i• in the 

20 ranga trom 10 to 35 • c. 
20- A precess accordinq to cl•i• 9~ Vherein the aluainum 
•urface i• the nurtace ot an alUJlinW!l alloy ••lectad from 
th• group consietinq of alloys with fro• & - 12 t by wei9ht 

ot silicon and the temperature durinq the prt;Jeess ia in the 

25 ranqe f~o• 10 to 35 • c. 
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