; abe3eA@\=\ 46T-5) 22 January 2003 Pickling Agent for Stainless Steels
Description This invention relates to an aqueous pickling agent on the
basis of sulfuric acid or phosphoric acid and hydrogen fluoride for
stainless steels, which pickling agent is free of mettingza qw%r Iﬁbgying
agents. It is common practice to pickle stainless steels W vari ous” aci ds
or acid mxtures (pickling agents), in order to renobve corrosion products
as well as e.g. layers of scale or tarnishing colors produced during
wel di ng. The pickling agents may be used as bath pickle or - in particular
in the case of large parts or a local formation of oxides - as spraying

pi ckl e or as brush pickle. The nost inportant acids or acid m xtures for

pi ckling stainless steels are hydrofluoric acid, hydrofluoric acid/nitric
acid, hydrofluoric acid/sulfuric acid with in part considerabl e additions
of iron(lll) conpounds already in the starting phase of the pickling agent.
The pickling agents in part contain hydrogen peroxide, by nmeans of which
the iron(ll) ions dissolved by the pickling attack are oxidi zed - 2
22 January 2003 to formiron(lll) ions. Exanples for such pickling agents
are described in WO 87/01 739, DE-A-38 25 857, DE-A-44 17 284, EP-A-505 605
and EP- A-596 273. The known pickling agents have all ki nds of

di sadvant ages. One di sadvantage frequently is the low pickling rate. Too
high a pickling rate can al so have a di sadvant ageous effect, when cycle
times are predetermned in the pickling plants. This is true in particular
for pickling agents on.t .Dasi jc acid/ njtric acid.

Mor eover, when usi ng %%ég;%? éﬁtr¥6¥(§i = Q concentrations,
vapoers whi ch are dangerous to health escape fromthe pickling baths, which
vapors nust be sucked off and be treated in a washing plant. Due to the

hi gh solubility of the nitrates, processing the rinsing and waste waters
obt ai nedDEECERPEAORK| i ng process is difficult. Low concentration pickling
agents on the basis of hydrofluoric acid/nitric acid in addition suffer
fromthe RLsadvantg e that dark nottled netal surffmes are obtai ned and not
the act uaPt§ dBYEPEACReESIATES 5P AT AHUGHNS P FIRE 299 18R Hh@gent s
whi ch f obaadusti sgliflae ice qiirdedn grhmegioiEing | adid sarel dordtslpsmbf Puo-

addi tiong; I ; u | eadys d : fartl e:.have

defi ci enaalgr)%g% I&%lggg{g%e%%}%é t W cé lgtésl?)”?% Iﬁa\g&rjlglaée?lh% )°€

ori gi nat vagtingnande epxilgd fyd&g Agedts-he pickling material is reduced
correspondi ng to the added amount of Fe(lll). The processes using pickling
agents on the basis of sulfuric aci,d/ hydrofluaric acid/ hydrogen peroxide,
Whi ch_ ar Bt eS| GFBHORBR AGt 5N Fonil SHHe \FHAP LesE TEa61 S atikbh Jerhaus
shoulhd bacfdinbai aeddi nigenees (piekdliney agmtmrl ,atjixveixlxt}emrﬁ:d eﬂﬁxﬁ&medur e,
so t hat nno si_de i rtjc or_small.er pi i ng

pl ant s. %$9¥8giﬁﬁthggﬁg%gngSagéggtgﬁﬁ%ﬁ 'tﬁﬁgk?%%‘ﬁié¥6&éh roxi de in the
pi ckl i ngnhghhngi sodersnproduced gunisgy wedsling. e \pitdklad eyrederddsli ti on
of peroxpge 88! ¥sB8aSheWbELHS Pikki1eN o -ONifiParti®ulty A RiHKIdJuk 'GEe is

obt ai ned, . . .
large parts or a local formation of oxides -~ as spraying

pickle or as brush pickle.

The most important acids or acid mixtures for pickling
stainless steels are hydrofluoric acid, hydrofluoric
acid/nitric acid, hydrofluoric acid/sulfuric acid with in
part considerable additions of iron(III) compounds already in
the starting phase of the pickling agent. The pickling agents
in part contain hydrogen peroxide, by means of which the
iron(II) ions dissolved by the pickling attack are oxidized
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- 3 22 January 2003 Anot her process consists in a so-called single-bath
degreasing and pickling of articles containing iron or made therof. In this
process; sol utions are enployed which contain acids, wetting and/or
emul si fiying agents as well as aromatTc2 water-sol uble niErg co 83
such as nitrobenzene sul fonate, as oxidizing agents (DE-&-Z @ The
si ngl e-bat h degreasi ng and pickling necessarily leads to the introductlon
of oils or fats into the pickling bath, whereby the pickling process is

i nfluencés ifiorm downdId) alvins rErEples fr tsweh gpickhingoagehtanast a
uni 01’ ™M RGPl §dh o o Or3d/CTHith- 310 & G -PNtpRla WEL L O, gndl of

emul si fying agents I n tion rerdders the processing ?ng and
wast e waﬁgréﬂéﬁﬁaﬁﬁéddnﬁ1ﬂﬂ?ﬁn5ﬁﬁ|3ﬂ§ process nore difficult. Finally, from
the U S. patent specification 2,698,781 a proc ess referred to as

di ssol ution of netals i s known, .in which agqueous, strong acids containing

an ar onaffife KROWE Pdrkddme Adsndshdisl 2Lk kKigis oF disadvantagesxanpl es,

thi s prooags disadvaiftiaigey firelogrdad yf dis tﬁm t]rdwtﬂmﬂtliﬁ Nk &ike| ﬂ)@t ed
copper a%.mgll as er _a d | ead._.Ner onecﬁ$ ESCFIbES%%

o1 okl | ngPaPRs P PeEIIRY ZBHE el diavs i Bl adcne e htngt
sulfuricwhehdcynﬁnitnmbsnaemepmﬂdﬁhanmunadﬂxnuthgupxﬁklmngcprﬁnth in which
the sul f i ngent L i Hgﬁf ths mnth
such a h&h%gcg%cgr]{tﬁr%ag?lok q?: E-r @Q‘ag{ é’kl %‘rpar atl vetpge t}?

t hat theo hthgﬁﬁ&POEQSaéﬂﬂﬁ/méﬂn&ﬁ QQiq:3Mﬂﬁ?QMﬁEﬁﬁWhﬁntuﬂangthﬁsmn to

provi de gRcRAYAGUE ahe%l lw&&ham fa@i 8 (RISt ft&ﬁf ot have
th knom% © Rgrtgcu ar t&g?éne#tloned dlsaddgﬁ%agééﬁsand can be

used in 3r§| geyRYSs ﬁ@xf}@ﬁ% e5CGPEs £XOfhithey sl ing kathsy ivhicht the
pi ckl i ngvagent ﬁastremal gneftedbofe andf @rewuﬂr@taﬂﬁad 1 rAGe (/A IGRy Wldht he

LTYeNtOBy5YED EAg' iy BRSO $hol0 R UIAER S 10

sul furic osphoric aC|
January 2008i0g5and vaswe- Wahydsogbmaﬂhadru@et@aﬂpidkhxngubﬁbdﬁsé%ls

aci dsol UBLEfi‘EQTEt' EoQLEBBcEH'EEQ‘dEQ Qc‘k*l'l %‘;{ Sls Ik fé Nge Phase
an oxi di zi ng ent can i.ch |d| es 1ron(l orm

|ron(III§1YdFﬁf PPﬁéFpPEldiﬁéchﬁeﬁF#9e151é@ﬁ#ﬁ@°@g§W¢ﬁ@§e ﬂﬂm'qkﬁforn1ng
the pickfiBsadPaAeags eﬁataaaekbﬁoembaymdtm ts'ih%f%fcﬁarst i@ RIIASH ndd hout

reshty BPanaPbaChPcRPERALIFOAESTE e A P bl B Mty SU5 add
smal | anpaoés. oPlokndnglageagenWhlthrfomsadamst&n@BtMeJﬁdqnﬂﬂédﬂrdHB$Mide
oo e Bot L hiVARYLY BoREELEAR1805RN HRYAR° BTHIEIT S AHNRULK! &) 25

sprayi ng € or as bru R& picklitng ee of
wetting a ue@ﬂﬁ|snfyhﬁgs§g§h@§g Eéﬁ§eshéUEdabéeiaEéﬁn@WanItﬁ@ diagkldang

mat er i al tﬁéncﬁﬁm@iﬁgeﬂé stw%t @d(w)taﬁdpmklﬂxﬁg 338Qfinaltfi nfq £ 7Qm f &t
resi dues on th lin bility, a

g g h HR?IF t he conp Iete wetta
pr egcedi nfh %I%ﬁﬁ? gCortiBgrefsths RiCKILRE H?ﬁ&Fléle&ﬁlﬁﬁ dygesk SOFFRE
t hor oughsponding nbtbhuaaddeahambdnbeoefFe@t&d)before t he pickling process.

The processes using pickling agents on the basis of sulfuric
acid/hydrofluoric acid/hydrogen peroxide, which are employed
when dipping and for which a certain redox potential should
be maintained in general, involve a comparatively complex
procedure, so that they cannot be considered in particular
for smaller pickling plants. It is furthermore disadvanta-
geous that the hydrogen peroxide in the pickling agent is de-
composed relatively easily, and with a small addition of per-
oxide only a slow dissolution of oxide, i.e. a low pickling
rate is obtained.



In accordance with a particularly preferred aspect of the invention, a
pi ckling agent is used which in its application as bath pickle contains 5.0
to 11 wt-%sulfuric acid or 8.0 to 20 wt-% phosphoric acid as well as 4.0
to 1Q w - % hydrogen fluoride and 4. 5'[031'1 wt - % aci d- sol EE" aromatszBnltro
compound. The pickling agent with the aforenmentioned concen Fatien ranges
is characterized by a sufficiently high pickling rate, w thout the base
mat eri al being attacked. In addition, it is particularly inexpensive. - 5
22 JanuahApo2besy Pﬁolc?§sa|§9ln|s@§tt|sorina§l Whﬂg‘;d)rsmmmmldﬁgnm-
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appl i cat yept@hgaandf/birClenll saFayingoladdit Piaek w1 agerdmptid ed,{-or the
Particul arly advant age the .magnesi um shoul d be

pi ckling oce usl|
added int %Et ﬁ?ifl@l?opf’ntrﬁs CREERYLAT 3’(& % thohfizeng wHdQnake s
sul f at e. aknortddediagcagentls §DEFAFS @d a)ssme)ct Tm‘e tshimgle-sdtiomdt s
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compoun culated as My). In anqther preferred e ment
i nvent i obart hehgi ERFMAYiQHeARE AnuniLoxghBickling Rathearam is @¥es cont ai ns

12.0 to JénbeiM - %éubbﬂtbﬁtaéﬂfdw@ttiﬁgoa'fn@/&(i Gmutlﬁ Pyt s2Gid as
vvel)l as 4.5,10 120@& Edro enfluorld %ﬂﬁ w - % aci d- sol ubl e

ar omat | cA99HFHORoREBARES OFSSglgg\NP ok gﬁé&sdﬂgcé‘r?ﬂomt@cé’lac'ul at ed
as My). enrs abbtained- $nl theepackimnige priocessc mopeukdds fdrlcm1tthose whi ch have
at least one vitro group and at |east one acid group, in particular a
carboxyl or sulfonic acid group, at the benzene ring. It is particularly
advant agébual 1y, uEeomntheobefizenatantoppeeifdgasd op- 12i,696p Mi8Halaa peoas

aci d- sol Wbk e-SE QPR Cryi BéOdEQQBQHE.dLonTB? h8ERALAL Ehoffn e By,
i nventive pickling agents are used diffe ependi n plication. For

t he appl3FHRPY¥H’ aStH3RH 5FéﬂFeCPHEafLEPrBSr &PUPEQ“‘&FgCa&]l%PeGWO&%I ue in
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35C. Theny@esi 166 Db Ckbiad) LhMehishabhet skIfu@itB8@ciidNconcentration
) is 200 g/l. However, pickling baths with such a high concen-
tration of sulfuric acid work comparatively slowly, so that

the throughput capacity is low.

It is the object of the invention to provide an aqueous pick-
ling agent for stainless steels, which does not have the
known, in particular the aforementioned disadvantages, and
which can be used in a simple and inexpensive process.

This object is solved in that the pickling agent as mentioned
above is formulated in accordance with the invention such
that it contains (each as 100 wt-% substance) 1.5 to 16 wt-%
sulfuric acid or 2.0 to 30 wt-% phosphoric acid as well as



By nmeans of the inventive pickling agent a sinpler and | ess expensive

pi ckling process can be perforned. Due to the intended noderate renoval of
mat erial achieved with the inventive_pﬁfkling agent, bright velvety
surfaces are achieved. Processing the rinsing and waste §%t rsis 835y, as
by means of e.g. lime mlk the pickling agent conponents“tan®B&ry

preci pitated and separated as hardly sol ubl e cal ci um conpounds. The

invention wll bs ently be explained in detail with reference to the
ol Low B - xkRpids VeRtoRyFoBert Htm A ARhGD s kA aS of Wersragidand the
surface goaubly, aremaltliiccalityopuwompsheet,s tof wHidinlesse By egh grades 1. 4541
and 1.44 e t d_for 0C..in,.the pickling gnt systens
listed i %g?ﬁgaﬁ 8 E’g\%l%%g a%‘agfgmfﬁg]%eaﬁzeenﬁ:t a%ga{el{s1 baer e psc?bo t b%X%' by

wei ght . dheegedgpnd IZ)etoi form dgFonddddds the renoval of material in g/nR
in colums 2 and 3, and as regards the surface quality in colum 4. 7 _

22 January 2003 No. Pi ckling agent Renoval _of
mat e- Sur FACRFLBFiPl254the 2pyentdvaned ckldngarerdy used | fer \pet faimn+t y

rough27% hgSthe/ pStkiiEhg. Peodeusf ean @aaieae %Yﬂfslfbﬂcﬁq_l??’?@ﬁéﬁsﬁ%r :iné':'%
HF46. 317. 6si | ver l%EHZ éﬁnghtlégro gh47%.H2S04 / 5%)HF41.116.25|ﬁve y, 5%
1202V el VRGBS 0N BBEUT) OBSIEERY SGCTS, PaHALIANG (AR (Ih) 4R &9 TTyht | y

not t | ed67pohi2B0N) . BerHA3LiBaBiAkr ichlet freahist pYrkpard rﬁhﬁﬂszsa&émi c

aci d77% 4 | [ 411, I Y, % m ni t.r,obenzenesul f oni ¢
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- exceptdpzihyi ageayenfonoingtangel ¢ .0Rewitmiebaised winc e nukiaterdon-nos. 6
an@ 7 proNhAgd. the desired bright, velvety surface. All the others provided
slightlyﬂ¥oug or nottled surfaces or surfaces coated greyish black. The
removal of material with pickling agents nos. 6 and 7 is conparatively | ow
Exanpl e hdWonségeivehpetRleaghagénthhagt Benleapl oyedela0adas pidaskl and
1.4462 with the dinmensiLpns 45 x 140 and, connected by TIG welding with a
ongi { Ut haTPSRAHGCPECRIBpeR Afic BE4SPi BRFFEG agent of 30C, whi ch consi st ed

of

Since the pickling agent is free of wetting and emulsifying
agents, care should be taken that the pickling material can
completely be wetted by the pickling agent. If oil or fat
residues on the pickling material impair the complete wet-
tability, a preceding cleaning or degreasing with the usual
cleaning agents and a thorough rinsing with water should be
effected before the pickling process.

In accordance with a particularly preferred aspect of the in-
vention, a pickling agent is used which in its application as
bath pickle contains 5.0 to 11 wt-% sulfuric acid or 8.0 to
20 wt-% phosphoric acid as well as 4.0 to 10 wt-% hydrogen
fluoride and 4.5 to 11 wt-% acid-soluble aromatic nitro com-
pound. The pickling agent with the aforementioned concentra-
tion ranges is characterized by a sufficiently high pickling
rate, without the base material being attacked. In addition,
it is particularly inexpensive.



g 5 W-%hydrogen fluoride 7 wt-% sulfuric acid and 5.4 w-%

m ni t robenzene sul fonate (introduced as Na salt) rest water. 22 January
2003 The pairs of sheets were visually inspected in an interval of 2 mn
for descaling of the wel ding seam and rendval of tarnishing col ors, The
pair of sheets of the material 1.4511 was clean after 10 mnthe 6ne’ of
the material 1.4462 was clean after 24 mn. Exanple 3 There was formul ated
a spraying pickle of 14 wt-%sulfuric acid (96 wt-% 19 w-% hydrofluoric
aci d (501t 14 eppriigateon & SRIAYARA -9F e yshi piebbezehbespiebhing rest

wat er. Wagen 2190 olAring N, £18Rrs V3 Seous higubsi ot eeﬂgéuwas
sprayed gntﬂ]s eg%g of if%el grade 1.4301, which had a manual I y ‘drawn
wel di ng $E&HCY 035 $'%Mi xotropy, the filmobtained in a thickness of 1
to 2 mmdid not even flow on vertical surfaces. After an exposure tinme of 1

descal eqB¥TRIBERE] plb el Il A CHE it cardf JSMNCE, PRI SRRCRIGRDT Y oo
agent is converted to a thixotropic gel. This ensures the ap-
plication of a sufficient amount of the pickling agent re-
quired for the pickling process. Particularly advantageously,
the magnesium should be added in metallic form, as magnesium

oxide, hydroxide, carbonate or sulfate.

) In accordance with a preferred aspect of the invention it is
therefore provided to use the pickling agent in its applica-
tion as spraying pickle with a content of 9.5 to 15.5 wt-%
sulfuric acid or 15.0 to 30.0 wt-% phosphoric acid as well as
4.0 to 11.0 wt-% hydrogen fluoride, 4.5 to 11.5 wt-% acid-
soluble aromatic nitro compound and 2.5 to 4.5 wt-% magnesium
compound (calculated as Mg).

In another preferred embodiment of the invention, the pick-
ling agent in its application as brush pickle contains 12.0
to 16.0 wt-% sulfuric acid or 18.0 to 30.0 wt-% phosphoric
acid as well as 4.5 to 12.0 wt-% hydrogen fluoride, 2.5 to
9.5 wt-% acid-soluble aromatic nitro compound and 3.0 to 5.5
wt-% magnesium compound (calculated as Mg). '

Suitable acid-soluble aromatic nitro compounds are those
which have at least one nitro group and at least one acid
group, in particular a carboxyl or sulfonic acid group, at
the benzene ring. It is particularly advantageous to use m~
nitrobenzenesulfonate and/or 3-nitrophthalate as acid-soluble

aromatic nitro compound.

The temperatures at which the inventive pickling agents are
used differ depending on the application. For the application
as bath pickle the temperatures are adjusted to a value in



- g Exanpl e 4 There was prepared a brush pickle of 24 wt-% phosphoric acid
(85 wt-% 14 w-% hydrofluoric acid (70-w% 6.6 wt-% magnesi um oxi de, and
5 wm-%3-nitrophthalic acid rest water._ 22 January 2003 A no | onger

f1 owabl e, opaque paste was obtai ned, Wf ¢ch by neans of a Qr sh_was 3 Qlied
onto the wel ding seam of a sheet of stainless steel gradé”1 %Ay ¢ Q
thickness of 2 to 3 nm After 2 hours, the pickling paste was rinsed off,
and the wel di ng seam was sprayed by neans of a sharp jet of water. The

wel di ng ¥dgmragepfrgm Iandpighic. (The ddakl ing cbimonis of ety 9emind, and
the basegq bﬁaliaﬂ/g oreendf degticd W g bRtREbxide dda ﬂg‘&f 22
January 2003 1. An aqueous,plckllngdggfnt on the basis of sd$.u ic acid or
phosphor tBeaPrF AR PELEFeR i fhe Fhdes RiGHRg e bednghugedk| i ng
agent i s fbreehef highierngiakd ievy lteinpe mgngantand dies admger gsh b {Agt it
contains_(each,as 100 w.- % subst anc 1.5 .16 -% sulfuric acid of 2.0
to 30 wt ¥ Sﬁ’ogﬁﬁ'&gi g‘sggi f%sl%i}ﬁ | °§)sero.95‘°ttkgi’ﬁ9 x‘%‘%}%é}ﬁﬁfr‘b@%ﬁr YRR i de and
the pickling agent is used as spraying or brush pickle, the
pickling temperatures generally are predetermined by the ex-
isting room or ambient temperatures. In general, they lie be-
tween 15 and 35°C. The required pickling time is about 15 to

180 min.

) By means of the inventive pickling agent a simpler and less
expensive pickling process can be performed. Due to the in-
tended moderate removal of material achieved with the inven-
tive pickling agent, bright velvety surfaces are achieved.
Processing the rinsing and waste waters is easy, as by means
of e.g. lime milk the pickling agent components can be pre-
cipitated and separated as hardly soluble calcium compounds.

The invention will subsequently be explained in detail with
reference to the following examples.

Example 1

To determine the removal of material and the surface quality,
metallically pure sheets of stainless steel grades 1.4541 and
1.4462 were treated for one hour at 30°C in the pickling
agent systems listed in the following Table. The percentages
are understood to be % by weight.

The results are listed as regards the removal of material in
g/m? in columns 2 and 3, and as regards the surface quality

in column 4.



0.5 to 15.5 wt-% aci d-soluble aromatic nitro conpound, to which no
iron(ll11) conpound is supplied, and.to which nmerely in the starting phase
an ‘oxi di ng agent can be supplied, which oxidizes iron(ll) to form
iron(lll). 2. The pickling agent as clédmed in claimil, ﬁ%raggggglzz@gln
that inits application as bath pickle it contains 5.0 to 11 w-% sul furic
acid or 8.0 to 20 w-% phosphoric acid as well as 4.0 to 10 w - % hydr ogen
fluoride and 4.5 to 11 wt-% aci d-sol uble aromatic nitro conmpound. 3. The
pi ckling agent as clained in clain11, characterized in that inits

appllca as sp. or _bru l e ] d) nglly c ns_ 2. 5 td 5.
- % magn¥e |un1cd%ﬁ%5ﬂgn?cﬂgsﬂ ate %ngé§.gg.h%%§ pickllﬁglqg%

clalned in cl$|ns and 3, charactgrized ¥halhat inlits qullcatlon as

sprayi ng picklfe it contalns - 11 @4 anLiar&Q@O\. 9.5 to 15.5 wt-%

sul furi | : : £ n/J}JuuapHUIIL, acta—gs—welt+—as—4-—6—+o—21]. 0

-% hydir ogen ({LB&OHNOg, /45% HB 11. 5538 % adid¥sbl ubl|sidvemt,i c
slightly rough

2 7% HySO4 / 5% HF 18.9 6.9 surface coated
greyish black
3 |7% Hy804 / 5% HF 46.3 17.6 silvery,
1% Ho0p slightly rough
4 |7% H S0, / 5% HF 41.1 16.2 silvery,
) 5% H0, velvety
5 |7% H,S0, / 5% HBF; |9.2 0.1 bright,
3% Fe(III) sulfate slightly mottled
6 7% H3S804 / 5% HF 32.8 10.8 bright, velvety

5% m-nitrobenzene
sulfonic acid
7 7% H3S04 / 5% HF 36.4 11.2 bright, velvety

5% m—-nitrobenzene
sulfonic acid
0.05% Hy0, in the
starting phase

) A comparison of the results shows that - except pickling
agent no. 4 - only the inventive pickling agents nos. 6 and 7
provided the desired bright, velvety surface. All the others
provided slightly rough or mottled surfaces or surfaces
coated greyish black. The removal of material with pickling

agents nos. 6 and 7 is comparatively low.

Example 2

Two steel sheets each of the stainless steel grades 1.4541
and 1.4462 with the dimensions 45 x 140 mm and connected by
TIG welding with a longitudinal seam were dipped into a pick-
ling agent of 30°C, which consisted of

5



nitro conmpound, and 2.5 to 4.5 wt-% magnesi um conpound (cal cul ated as M).
5. The pickling agent as claimed in clainms 1 and 3, charac terized in that
inits application as brush pickle it contains 12.0 to 16.0 w-%sul furic
acid . or 18.0 to 30.0 wt-% phosphoric icPd™as well as 4.5 t,o 12.0 mg—%

24i Ou%d,

hydrogen fluoride, 2.5 to 9.5 wt-% aci d-sol ubl e aromatic nlg?%P%rnpo

and 3.0 to 5.5 wt-% nagnesi um conpound (cal culated as My). 6. The pickling
agent as clainmed in gne or nore of claims 1 to 5, characterized in that as
aci d- sol ubl e & &kt hyinagere FARRFA®t contai ns m ni trobenzene sul fonate

and/ or 3-nitrgphithd ahA.furic .adNd$tdmgt - 12 - 22 January 2003 The

I nventive aqu%o%sﬁg? kli ng agent on th%bfgsis of sulfuric acid or

phosphoric aciPd “a & RATHR FOUrERAFAI ess steel's, which pickling
agent is free of wetti qdninddmddidsyiNg sty s, contains (each as 100 wt-%
subst ance) 1'§e%t0w§§eﬂell as 0.5 0.5to 16 wt-%sulfuric acid or to 30

W - % phosphoric acid to 14 wt-% hydrogen fluoride and to 15.5 w-%

aci d-sol uble aromatic nitro conpound.

The pairs of sheets were visually inspected in an interval of
2 min for descaling of the welding seam and removal of tar-
nishing colors.

The pair of sheets of the material 1.4511 was clean after 10
) min, the one of the material 1.4462 was clean after 24 min.

Example 3
There was formulated a spraying pickle of

14 wt-3% sulfuric acid (96 wt—-%)

19 wt-% hydrofluoric acid (50 wt-%)
12.1 wt-% MgCO3 and

9 wt-% Na-m—nitrobenzene sulfonate
rest water.

With a pressure of 6 bar, the clear viscous liquid obtained
was sprayed onto sheets of steel grade 1.4301, which had a
manually drawn welding seam. Due to its thixotropy, the film
obtained in a thickness of 1 to 2 mm did not even flow on
vertical surfaces.

After an exposure time of 1 hour, the spraying pickle was
rinsed off. The welding seam was properly descaled. The en-
tire sheet surface was uniformly bright and weakly pickled.
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After 2 hours, the pickling paste was rinsed off, and the
welding seam was sprayed by means of a sharp jet of water.
The welding seam was bright and blank, the oxide layer com-
pletely removed, and the base material free of a visible

pickling attack.
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1. An aqueous pickling agent on the basis of sulfuric acid
or phosphoric acid and hydrogen fluoride for stainless
steels, which pickling agent is free of wetting and
emulsifying agents, characterized in that it contains
(each as 100 wt-% substance)

1.5 to 16 wt-% sulfuric acid or
2.0 to 30 wt-% phosphoric acid
as well as
0.5 to 14 wt-% hydrogen fluoride and
) 0.5 to 15.5 wt-% acid-soluble aromatic nitro
compound,
to which no iron(III) compound is supplied, and to which
merely in the starting phase an oxiding agent can be
supplied, which oxidizes iron(II) to form iron(III).

2. The pickling agent as claimed in claim 1, characterized
in that in its application as bath pickle it contains
5.0 to 11 wt-% sulfuric acid or
8.0 to 20 wt-% phosphoric acid
as well as
4.0 to 10 wt-% hydrogen fluoride and
4.5 to 11 wt-% acid-soluble aromatic nitro
compound.

3. The pickling agent as claimed in claim 1, characterized
in that in its application as spraying or brush pickle
it additionally contains

2.5 to 5.5 wt-% magnesium compound
(calculated as Mgqg).

4. The pickling agent as claimed in claims 1 and 3, charac-
terized in that in its application as spraying pickle it

contains



| $109& () -!1$10%& ()- 10 10 1096"10%& ()-S,"109%& ()-%"'')))))}"~SH= 10 10 10
10s3 "109%& ()-*"109& ()-! 3(10%p& ()-&"! 10%& ()-S! OL$10%&' ()-))))))) zX; SH=
10#109&' ()-! #10%& ()-)! #109%& ()-! #109%& () -!

|t 109& ()-At10%& ()-G ZX; SH= - 11 -

10#100/&(%) | #1008 8 )3#)12)?)/3&)%) H10%&' () -) ?n# #109%&' () -))39 ) FPuergeoos

11 #109&' () - ! #10%&' () - #109%&' () - #109%&' ()-) 2n##109&' ()-))))***t ROSH=! #109&' () -
| #109& () -! #109& () -! #109&' ()-) Pn##100&' () -*! *"*#* $* 0F & z] @H=! #10#109&' () -
#1098 () - #10% () - #10%89 (3 - pGn# #300€~¢) s8150618* htlﬁ?RbuzéSH:I | #109&' () - ! #1
0% ()-!#109%& () - #10% 20 109 e*fxz] @H=! | #1#109&' () - #1
ow&'gg-#low&'(§2#1ow&' §) 2>Fi%l qo ﬁ‘t%fgilssgmﬁﬁsugfé #1098 () - I#1(()2>/&(
) -1 #109&' () - #48%el) - a@n#l HL0%E () - *******yX;

SHe! 1 #109%&' () - #10%& () - 4 #30 1 L5 *****USISHE! | #10%
& ()- '#10%&(%) '#10%(&)( ifg@&i% %’%%g%&l?aﬁ g:@’?g

SH=! | #109&' () - #109&' () - 4#&0@@ 1}. 5&1\9@@%(710}671#0#%@1& P}'Dmﬂtﬂ-¢++u81SH:| | #10%
& ()-!#100& ()-!#10%& ()-#10%& () -) ?n#! #HAUE o krotpbtmt, +/abéX

SH=! 1 #100@& () - #10%&: () -1 #109&' () - #109% () - %’?n#l #10%8, % | +@A+C+T+Y++uS1SH
=11 #1098 () -! #109& () - ! %1998P () ? #ﬁo%"%) & Hﬁ%%w&%‘i’ NBAL o+ p++++uX;

SHE! T #109&' () - #109%&' () - ! #109%&' () - #109%& ((calowilatEe@s( Mght+++++y\ 2SH=! | #10%
& ()-#10%& () - ! #100@&' () - #10%& () -) 2N##10%& () - +++++++t ROSHE! #10%& () - ! #10%&
Y()-1#109%8 () - (! #1098 () -) Pn##L0%R () - +++++++uUX;

SHE! #1098 () - PAEYA 6k 1§ #G0aGen) - #800&adney?an slodas( )l aadrswyxmaﬂ#lot)/&
#1098 () - ! #1 # + #10%&:
E)310%& (§ )#1 Ag{%é)JB #%%E/é}? e§ 2’%@1\(: )%Eé:sh#lw& ~#10 cy&%)(?t#locy& (§ )

#109&' () - ) 2n#eQ0e@ins- , |, .V, , 0- { Z9SH=! G_+‘V<10%i%& ()-( LQL*"109%& () -

&) t( U109 0@ () (LD 0N OGS 000 (Lo LOS10%E" () .11 080| [+ VLAl
u 04 O 0, 0, 00 0, \V |

L LI 10%#& ()-L L9S109%0&8¢9-t°1301 Wé ?W%E%P%w&ae %@ LLF" 1099&' () -

Ls! 1098& () - 99gogégzsagzuzvz qdW\6! LlO‘V&S& () - 10%4.0984.0%

mov0omaas () LI 100k (§-t0 of  B18b b pyarenl EBEERE) | “ooen ()

Ls109&& () - 344444445vU42. s:wtotm@we@vp)-%zaemtgmb@? aE@B@@W& ()-
L3s109%0& () - 10&10810& LL! 10%&& () - 566[ 65h4#Hd CoPound, %@k %

3.0 to 5.5 wt—-% magnesium compound
(calculated as Mg).

6. The pickling agent as claimed in one or more of claims 1
to 5, characterized in that as acid-soluble aromatic ni-
tro compound it contains m-nitrobenzene sulfonate and/or

3-nitrophthalate.
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1.5 to 16 wt-% sulfuric acid or
2.0 to 30 wt-% phosphoric acid
as well as
0.5 to 14 wt-% hydrogen fluoride and
) 0.5 to 15.5 wt-% acid-soluble aromatic
nitro compound.

An iron(III) compound is not supplied to said pickling agent.
Merely in the starting phase, an oxidizing agent can be sup-
plied, which oxidizes iron(II) to form iron(III).

As acid-soluble aromatic nitro compound m-nitrobenzene sul-
fonate and/or 3-nitrophthalate are particularly advantageous.

The inventive pickling agent can be used as bath pickle and -
when adding 2.5 to 5.5 wt-% magnesium and/or magnesium com-
pound (calculated as Mg) - also as spraying pickle or brush

pickle.



