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ﬂ&@&esl&rﬂéﬁgﬁi&y[bxfﬁ@lddﬁﬁ,in Raise\A@ rand i8k* showl d be not ed

ydrophobic substituent having up to 30 carbon atoms,

n'is an integer from 1 to 8 with the limitation that the total number of carbon atoms

. of the entite compound does not exceed 50, X is a halogen and m and p are integers

' ~from 1 to 3, and M is a hydrogen displaceable ion. .
' The hydrophobic-hydrophilic filming agent may be employed as a single com- 10

10

15

" pound or, more conveniently, as a blend of compounds falling under’ the above-des-
cribed general formula. ' '

Generally the filming agent should be selected in such manner that it is soluble
in the particular etching bath used. It should also be at least partially soluble in each

the aqueous and the organic phases. It is often of advantage to add the substituted . 15~
_ halogenated diarylogide sulfonic acid to the bath in the form of -the alkali or

. alkaline earth metal, or ammonium or substituted ammonium salt. The compounds

20

 wherein R is _-an'alk&l
integer from 1 to 8 wi

25

35

general formula

@y ——

wherein the halogen is chlorine
. ~The filming agents

substituted halogenated

and/or bromine are generally preferred.

of the present invention which are generally preferred are
diphenyloxide sulfonic acids or sulfonates which have the 20

—_— (B} 4

radical containing from 1 to 30 carbon atoms, A is an v o
. the limitation that the total number of ‘carbon atoms of all -~ . :
alkyl substituents is no Jess than 4 and no more than 30, X is a halogen, B is an - . .25
integer from 1 to 2 and M is a hydrogen-displaceable ion. _ '
_ It is to be understood by the foregoing language that there is always at least -
~ one alkyl substituent and when more than one,

the alkyl substituents may contain the

same or different numbers of carbon atorhs, The preferred form of the foregoing -

*compound contains one sulfonic radical but more than one sulfonic radical may. be ;3_0"

present in a compound so long as such a compound .is a minor proportion of the

‘salt-forming - ion. capable- of being displaced by hydrogen in. the dilute aqueous nitric -
~ acid -of ‘the bath. Suitable materials for M in -addition to hydrogen are the alkali :
" metals, alkaline earth metals (defined as including magnesium), ammonium and-- .. 35"
 substituted ammonium radicals. The means of diagraming the sulfonic acid groups. . -
" indicates immateriality as to which ring group they are attached. _ T

" filming agent, Whatever constitutes M is unimportant so long as it is hydrogen or a_ e ?



can be sensitive to changes in depth. Thus, it should be considered as only

one rough approxi mati on of etching bath quality. The foregoing
bath al so has very good chem cal stability as a function of tinme
since it is capable of producing uniform and good results on
consecutive plates over peri ods of many hours. 15 :
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resul ting fol uiis gifpodeD th ath. Bat h tenperature was adjusted to

about room t enper at ur e, Since the baths m@ltelb)ﬂo 22st4deyohing, the, ypits treployed

approxi mately 12.7 x 2de¥g",§t° a Rff are on the basis |pf gramg, LAy
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of inpurities, having a 'nﬁa)ﬁula bnﬁz@ﬁdcﬁtalthdﬂgrﬁemcm&ﬁl o esalvags by
brushing : 30 of sp!flexcsqd,flu@edﬂmt Iacxdilabem: ecmh mdr the hbpcw;h mmclatldthh@ebem

surface was bright. found to be beneficial a‘l’f 91| ne,

to grams per liter of bath utap e
the paddles tur %d on fadgﬁil %'P Mﬂnge is from 60 to H ﬁg%é% r(bpﬂ
m nut es. The dept h of et&Rechdd ddiifie: Blaf dfzaME Sva mscmle4ﬁ1d wh1ch may be a smgle
compound or blend of such compounds. ‘Required properties of this additive are that
' it be substantially stable in the. presence of dilute pitric acid, at bath temperatures,
and that it have some solvency for the substituted diaryloxide sulfonate Substantially
25 stable is defined as the non-occurrence of deterioration, within a reasonable time period
due to the presence of dilute nitric acid which significantly alters the function of the
organic water-immiscible component within the bath in an unfavorable manner. Also
it is essential that this additive is a liquid at bath temperatures. Suitable organic.
materals which can be used individually or in combination are hydrocarbon aromatics, -
30 aliphatics and ‘naphthenics boiling from 90° to 390°C., as for example, ligroin, kero-
sene, gas oils, diethylbenzenes, tetramethylbenzenes, dusopropylbenzenes, and dodecyl-
benzenes. Other examples of water-immiscible fluids include entine, monochloro- -
ethylbenzene, ethylbutyl ketone, isophorone, methylhexyl/ ketonepd-limonene, diisodecyl 7, /\ Y
- phthalate and hexylacetate. Generally, it may be said that water-immiscible esters,
: 35 ketones, terpenes, ethersLahphanc, naphthenic and aromatic hydrocarbons are operable&- . 35 k ’
P Certain commercial solveénts also. serve very effectively as this component of the bath. -

e S v

; . An example is a commercial aromatic solvent which contains 84 percent aromatics,
1 : has a flash point of 60.0°C,, an aniline point of minus 18.9°C. and a distillation
_ temperature range at 760 mm. Hg: initial boiling point of 171.1°C., 50 percent -
kS 40 distilled at 230.0°C. and dry point at 277.8°C. Another commercial aromatic solvent 40
. which may be employed with advantage is a mixture of approxzimately 90 percent
g alkyl benzenes, 2 percent naphthalene and 8 percent naphthenes. It has a flash point
3 of 65.6°C., an aniline point of minus 27.8°C. and a distillation temperature range
! at 760 mm. Hg: initial boiling point of 150.6°C., 50 percent distilled at 192.2°C. -
| 45 and dry point at 2123°C. The amounts of the water-immiscible organic fluid 45
employed may range from 3 to 150 grams per liter of bath but a preferred range '
: is from 5 to 100 grams per liter of bath, A desired rarge is 10 to 60 grams per
_ liter of bath. ' ;
N The bracketed radical of the filming agent or blend of filming agents provided
* 50 by the present invention which are hereinbefore shown in ‘the general formula as = 50
' _contalmng an ether linkage and 1 to 3 sulfonic acid radicals in any ring position
is stronglyhydrophilic. An ideal balance between the hydrophilic and hydrophobic T e
-~ properties of the entire molecule is achieved by the gxbatttufnt on the aryl rings of Slbb&k\ttd
. ~ one or more hydrophobic hydrocarbons and one or more halogens. The hydropHobic :
55 .. hydrocarbon substituents may be connected to the diaryloxide by means of ether, =~ 55
 amide, ester or carbon to carbon linkages. Likewise, within the substituent hydrophobic -~
group jtself there may be similar chemical linkages so long as it is essentially hydro-
phobic. However, the hydrophobic aryl ring substituents and more importantly the
. ~ . entire’ molecule itself should, for best operability, retain its hydrophobic-hydrophilic
-60 balance for at least several hours in the presence of dilute nitric acid as employed . 60
"* - .- in this invention. Furthermore, as has been stated, the filming agent should be totally
--soluble in the bath and present to some extent in both bath phases, i.e., the aqueous
nitric acid solution and the organic water-immiscible fluid.
_ . It is believed that in forming a film the polar part of the filming molecule '
.65 attaches to the metal surface while the hydrophobic non-polar segment of the molecule, - 65
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. range is from 15.6° to 32.2°C. "
' A’ preferred: embodiment of this invention comprises nitric acid in an amount
_ : from about 90 to 120 grams per. liter of bath, diethylbenzene (a mixture of the N
35 isomers) in an amount from about 20 to 70 grams per liter of bath and sodium mono- 35 -
' chlorododecyl drphenyloxrde sulfonate of at least 80 percent of the para isomer :

msoj

- 'and not more than 20 percent of the ortho isomer

__.3

" '.im an . amount from 3 to 7 grams per hter of bath, preferably 4 to 6 grams per"*i"' 40
S dier of bath, The remainder-of the mixture is water. R
5+ . - . To.carry out the etching process, it is preferred to employ- an etching maclune.._..__..:__-- )
S of the ‘type disclosed in Patent Specification No. 725,110. In this “Dow Etch™ - .
ST machme, ro‘tatmg elongated paddles mtermrttently splash the etching bath upwardly'
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t he concentration enployed is

that given under the optinmum colum. The nitric acid concentration
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s than the initial nitric acid concentration. Al so all-
f or Exanpl es nunbered 19 and 20 were nade up to a
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resist

reproduction of the image in relief, however, it should be notéd that"the etch factor
can be sensitive to changes in depth Thus, it should be considered as only one rough

- approximation of etching bath quality. The foregoing bath also has very good

15

chemical stability as a function of time since it is capable of producing uniform and
good results on consecutive plates over periods of many hours.

' EXAMPLE 1, ' '
A powderless etching bath of 6.0 liters was prepared in a miniature “ Dow

Etch” machine by adding 1008 grams of 42° Baume nitric acid, 150 grams of - =

diethylbenzene (a mixture of the isomers), and 30 grams of sodium monochloro-
dodecyl diphenyloxide monosulfonate contammg at least 80 percent of the para
isomer

o

KG:SOB

and not more than 20 percent of the ortho isomer

"'The remainder of the bath was water. Addition of the filming agent monochloro-

dodecyl diphenyloxide monosulfonate was conveniently accomplished by first dis-
solving or dispersing it in a small amount of water and then adding the resulting
solution to the bath, Bath temperature was adjusted to about room: temperature,

.- approximately 22.2°C. A plate approximately 12.7 x 12.7 x 0.16 cm. of a magnesium

base alloy containing approximately 3 percent Al, 1 percent Zn and trace amounts
of impurities, having a polyvinyl alcohol resist thereon was descummed by brushing

- the surface with dilute nitric acid until the surface was bright.

The plate was then placed in the machine, the paddles turned-on -and etching
allowed to continue for 6 minutes. The depth of etch in line areas was about 0.46

- mm. and in 65 line screen halftone areas the depth was about 0.127 mm. The etch
* factor in the line area was approximately 25. :

EXAMPLES 2—20,

In a similar manner to that of the foregoing example, other tests were made as

E feported in the following tabulated data

] half of the loss in width of metal immediately beneath the °
resist. It is obviously desirable to have as high etch factors as possible for faithful -

tions and in sone instances Optl I’Tle
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15
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35
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9 EXAMPLE 21. In a manner simlar to that of
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uﬁ%h as the SUIL%{,M7 @eﬂrcemﬁinsgﬂmraf minus 27. 8°(bfa fathl poind 0@(’-{?@@4@ di n&ﬁ?)h oxi de,
~ chlorohexyl di nﬂpkmdu;ﬂnommng#eat rﬁ‘?ﬁli?‘ gz%"“ét napt hyI' oxi de,
~chlorooctyl di Fpsrrentydistilid |*’Elég ”c?fl(% it phtthyl - phenyl oxidg, 25
chl orodclf;ﬁ‘ég thyl - phenyl oxi de,. chI oroundecyl napht hyl - ph nyI oxi de,
-chloro-™ % Sodium monochloticmlmcylldxp)leqshsdwmomwifet@te chl orotride : phenyl
~ 0oxg5de, chl Omt=e$ddmbem)ubchbt°mth ‘““?“Mﬁ’ulf chl or op%ﬁt adecyl
di phenyl 0¥l SodimPBPRERERELY cy&l(” AT oR TS, ehl or ohept adecy!

Wherever a concentration range is omltted, the concentration employed is that given g
" "under the optimum column. The nitric acid con fion stated are initial concentra~ Wﬂﬁm

e instances optimum results ‘were achieved after several plates had _

g::: ;lc‘lilelr;l st%?refore, the acgml nitric acid concentration at the time of optimum 30
results may be less than the initial nitric acid concentration. Also all baths excep(ti:
for Examples pumbered 19 and 20 were made up t0 a volume of 6.0 liters and

"employed in a miniature © ‘Dow Etch” machine as in Example 1. The excepte

’ baths 19 and 20 were made up to 2 volume of 134 liters and employed in-a C(())Ii)g 55

35 ‘mercial s1ze « Dow Etch ” machine. Also, larger plates were used, e.g., 46.x 61 xf 16
. cm., but in other respects such examples were run in a similar manner to that o

foregomg smaller baths. Concentrations of bath additives are expressed as grams per

liter of bath.
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di phenyl oxi de, chlorooctadecyl diphenyl oxide, chlorononadecyl diphenyl

oxi de, chl oro- ei cosyl di phenyl oxide, chl orohenei cosyl

di phenyl oxi de, chl oropentyl oxy di naphthyl 30 oxide, ——nw
chlorohexyloxy di napht hyl oxi de,  chl oroheptyl oxy di napht hyl oxide, chloro-

30 octyl oxy di napht hyl oxi.de, chl orononyl oxy naphthyl - phenyl
oxi de, ch”orodecyloxy : . napht hyl - phenyl oxi de,

chloroundecyloxy napht hyl - phenyl oxi de, .chl orododecyl oxy

di phenyl OXIde chlorotridecyl oxy di phenyl oxgh@q chl orotetradecyl oxy
di phenyl ¢xi de, ' : i e
di phenyl ;xide, chl or ohept a- 35 decyl oxy di phenyl oxi de,
chl or ooct adecyl oxy dip?enyl OXIde chl orononadecyl oxy di- 35
phenyl ox| de} chloerl g d+phehyhkoﬁ1de%—chhbrdhegelcosy%oxy dlpHenyI
oxide, = == Zhl or‘ﬁnz avmo% & nFoht |l &i &, Kchl & o¥ex@nani
dinaphthyI.OX|de, cﬁ fooct &n- anldo dlnaphthyl oxi de,
chl or ohept-anam-do dE?a[ %L\oxhge, cth gponananldo : napht hyl
- phenyl "oxi de, chl 6t oder@dgdi @ napBt Y1 2 pEenyl§ oy d&, cB ofouBdeca:
40 am do napht hyl’ {:benyl |exi des chl erodecanadi ¢o d&i phenyl oxide, s
chl orot ri decanam do ' di phenyl- oxi de, chl orotetradecanam do -
di phenyl “oxi de, chl or ope Sgﬁcanﬁlm’ M B-r7 8 { T gheng gxige, 3
chl or ohexadecanamni do di g:%:n x de,schf oeohept adezamanisdo & phenyl c
oxi de, chl orooct ade@ngni do di ghenyl oxi-de, chl orononadecanam do di phenyl
oxi de, : o hl orﬁg Cosanamgoodl ghen)é,l 0% dgy, o § o o, ~
chl or ohenei cosanam’% di ph qpideg ofl@o- g - @58 £ vakeryl oy S|
di napht hyl oxi de, cM ono eﬁanoyloxy.dinaphthyl Qdee chloroheptanoyloxy
45 ~dinaght hyl oxi dg, chl orooctanoyl oxy di naphthyl oxi de,
chl or ononanoyl oxy n ht hyl < o o pkenyle oxigles chl or edecamayl oxy
napht hyl - phenyl oxi de, EI%rOLﬁ’ldec‘ah@I'@ky 2 © © ®npafhtfyle - =
phenyl oxide, - chlorododecanoy oxy di phenyl .oxide, . chloro-.
tti decanoyl oxy- dlphgpgl oxi de, [chl orot et radecanoyl oxy di phenyl oxide,
chl or opent a- 50 &4 |decanoyljory dephenyd oxt de,<clht oxohexadacamoyl oxy
di phenyl pxide, chlor dhept a- 0 decanoyl oxy di phenyl oxi de,
chlorooct@decanoyloxy C|pheQ§I oxi de, chl oronona- decanyl oxy
di phenyl oxide, chl %o%@ oxy Bi @ed! &id&® &l 8 oh&eBcadBanoyRxy.
di phenyl ©xide a e E{k .2 & hers are the sul'fonic aclds
or salts thereof Bf: hé s rs{ of i ododii sopropyl 55 di napht hyl
oxide, flyorotrilfutyg dihaptyhy|8oxi8e S clg or &l pht &lelyl & nBphBhyl 3
oxi de, ; dichlorotri ecyl dlnaphthyl OX|de trlchlorodlethyl -
di napht hy! oxi de, bronmgqgt t hyd, Yln OXifdeg o :
di br onot et ranet hyl ¢4 glp?'l % T de, S prondt eﬁr aet %I %{:aﬁht h?]d 8 = 7 T
phenyl oxi de; dii od% IRRtlye naphthyl o phenyl oxgdey tri claJ or ot et r amet hy!|
napht hyl - pRen ;goxide, qltluqroqod¢c§£ dEphthyé&(-mhq&nyl | |
oxi de, dledOleCtyE ngpht phenyl = I odlheptyldecyl
napht hyl - phenyl oxsd¢, fluorqgtetraethyl diphenyl oxide,
di f 1 uor odj octyl di ptEenyl oxi.ge trlfluogo eEﬁyI dﬁphenyl OXIde e
chl or odi nbnadecyl di* g | sleenyl h@om@egfos neg .g
oxi de, trﬂchlorodlb yl| di ph&n |§e 8= o + 248
di phenyl (DXI de, di brédmgt.et rgt |_ghe§1yl>~o%| d'g Erlﬂ)r h I B
oxi de, i odohexadecyl® di|pheny &, §d§oc§)dlsd§§ Bdig hgl »—bxr-de 248 B
triiodotetiraheptyl 45 dilgfidnyt i de, d’cﬁtﬁ)o d"‘naﬁhtﬁyl""oﬂ e,g '
di i odopentiyl oxy di naphtfhyl Joxi €, di- 65
| oNNo lnooh - ~ O
| . 8 g « n ¥ ¥ o a wn o ¢ @ - S
; 8§ |4¢
| & Eﬁ g i a8 < 3
; 1 gll_j;ll.éillli
' . _ ) i o
[‘" ,"é‘ B a ’& =& =& 2 & = A & =a =
gaﬂ.mwm_c ~ ® O S = 9




10 928, 164 i odoval eram do

di napht hyI oxi de, triiodoheptanoyl oxy di naphthyl oxide, bronmononam do
napht ) Xy naphthyl_- phenyl oxi de,

_ dodecanoyloxy napht hyl - phenyl oxi de, -

..--_.,j."dl chl’ orod| decyl oxy napht hyl - phenyl oxide, (11° di cl orot et rahexyl

_ di napht hyl oxi de, 1odooctadecyloxy'naphthyl.- phenyl oxide, 5 .

- difluorotetrahexanam do napht hyl phenyl oxide, dii odononadecanani do
ngpht hyl - - phenyl oxi dé%s 144 uor odi hept adecanamni do *di phenyl oxide,
diff . i : y dlphenyl
oxi de, dichIOrOdideconxy dlphenyl OXIde, dlchloro-
t et radecyl anoyl xy dlphenyl oxide trichl orooct adecanqyl oxy - dlphenyl oxi de

~and ‘the ' +n A sinilar manner |to that “of the

- -foregoing exérrpl esm cq;gxar abi® resdl R Fay= 18 -8 be achi &wéd when the
f oregoi ng et ghi g ba are enpl oyer. to produce such ijects o -as

~net al “nanme plgat- 53 taI patterns and net al tenpl at es. o VWHAT WE
CLAIM IS - & % .. A Bt ocesy chl r§ by-nt he povvderl ess etching
technique wth @ Icy- 1% . aeré ef .an €quesus RKath which contains as
“maj or constituel fs”a dillute strong acid, a 15 wat er -i mm sci bl e
organic fluid a[% gl M ng gent, ch;qir@tgrlged £n that the filmng
agent enpl oyed |8<43Hbdtituted hadsogﬁnat ed dearyeoxide sulfonic acid or a
sal't thereof g | grein the substi tuents on the diaryl oxi de radical
ar.e hydr opho; i C gr,gap_s_ cont awl Ng o o « ol o -3Q 'carbon at ons. . 20

2. Process |§ at¢ oﬁ@&hce CI a|$1 @agacgerlged ifln that the fi'l'm ng

~agent 20 1 s tre gener al formula wher-ei n t he

- bracketed .rad c4l repredents a diaryloxide radical injwhich Ar and Ar[err]

~are phenyl off n pht Ey R i sea hydsophold cesudst i uent] having up to 30
car bon. at ons, é is aif integerfiml o 8%witH the Iinitation that
the total nurrbe of ,carton atons 25 of the ertire conpound -does
not exceed 5 (is a hdlogen, and mand p are .integers. from lto
-3, and MISW%‘%: drogen-di spl aceable ion< < m <« 3| Process in =
accordap\ce Caims 1 or 2, characterized in that tlhe etching
bat h co ai ns, f1om 3Q5°tc 200 grans of nitric acid, frgm3 to- 150 grans of

- the 30§ fat -‘6‘
-'theﬂl@ e
. Process<t Eatgco

di bl e DrganRc %1 @ d2 aRd f'ﬂomc

_-0 : Titer of the aqueou<

5 to 20 grams, of
bat h. ' 4,

_ é ilth any one.of Claims 1to 3, dharacterized in that
_-'thefllmmgﬁg s uble@n th§ &BciE n& bBth §nd gt least partially
soluble nthe | queous and in the organlc bat i phase. .
B 7 s |[§ e » 88 s 8888 |
:E‘ ig gn. 8 S . .
S 18 |3 DD SREN R R
B8 | 2.8 .
g Bz .4355 g 2R s
Bl 5 |H+Trgaddy ey ‘
§| 38 |¢ 34 EF 8L 8 g .
. g :Ea a2 2.2 2 3 9 ;594 7
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5. Process in accordance with any one of Clains 1 to 4,

gﬁaracteri zed in that 35 the hal ogen is chlorine and/?r b;g(r? |nﬁ
6. Process in accordance with any one of Clainms 1 to_5 cteri

T

i : i a i | fonic acid s 1o
bsti tuted hal ogenated di aryl oxi de su _ S I
he etk " or alkaline earth metal, or anmoni.um or.
7. Process in accordance with any 3

t hat : _
the formof the al kali
substituted -ammoni um salt. 40

being used
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' ' 28 Bea ilm ent.
one of Glaims. 1 to 6 characterized in that g &4 o t—hg f_l_.l m ng agk L g
' £ 0232 grams of 160/15. or3 oo
e, br odvcylpbrhalate, (252 grams of SRS !s- gram %Tim- B8 oy 5 |
. WS noc
napht hyl - ph&r atdll C : : ey o I
|m&mﬂoh¥ilne9ﬁgt£§gravin s pﬁﬁy " Example - I
id 'wa£ i
ol ey line
di chl or o- t et r ad&big | bath Oyds Glen O LINARANY | st 1 ﬁé%%ﬁmm
i i hvidsiae) 5 Retrlyobjalisetively
when the foregoing efdemicGo bl ik PP gt o was RefrIsoDjalisgively
. PR xide sulfgnic. acidsfor sheirs sublgimitdd fob ikehspecidlgRiNS as
t echni que with the e o iﬂ'ﬂt@ﬁ dsfor sheirasgitsenel " .
C#I?r?heiz?dx-
Ctﬁ . Y TN ) 1 ~ ph Y. , .
agent enpl oyed ¥s a Sk é’?l papbidlylvoithenyt pideg chldouadesy] Gagp ¥ ﬁ;’,ﬁrﬁ’xﬁ, e or 3
. 5
~diphenyl oxide, chlorooctadecyl diphenyl ogide, chlorononadecyl diphenyl oxide, chloro-
iy, dinaphtiy] oxide, chlorononyloxy naphthyl - phenyl oxide, chlorodecyloxy -
chloropentadecyloxy diphenyl oxide, chlorohexadecyloxy diphenyl oxide, chlorchepta-
35
chiorovalerarnido dinaphthyl oide, chloroliexanamido dinaphthyl oxide, chlorooctan |

is a substi-tuted Aa TTar et My Toxt E'xAMPLﬁ 21 _ 0' __ ] e - BEEE
whi ch has; the general fqfmu i‘n:' ot Eée i Lof Bramtle 1. 5 gandedioons ing fogth “of. 6
928,164 i iodovakas ¢ 4 i s ?’%{rﬁ%‘n&%ﬁ%‘%& f? m %fh.diisb-'-
di napht hyl -(?"X‘i-d S | fygrage 'hgﬂpylWe'gbtiOﬂeOSOdb@femrél}’cd d
brormdecanoy.l_pxi;;]-;;nggi ' sﬁ?ﬁﬁ?f&m@'.&d},ﬁ@mw@m : mmgehbytlﬁiphdﬂg%%eenyl
B - 2 . ) n | - ]
di chl or otiet fahiexyl oxy - a ki y. le I
oxi de ¢ di {1 uorwtectuhad cAfaH tHel fih PA{R[IHE ; ‘4dding 144 grams -
di dodononadecana®i do o $cil/4nd the next plate vess) wiched ordR) minutes at' a bith temperature
' . S, 0 g?m:p Srruligigaed quality platsrhad dépdte o ok vf olrphes ine
f I'uor odi heptadecananmi (g, | hy! % Hetine feremy- balitons ansesywithy meltimive rof ilatenli de,
oxi de, chl-eroei cosyl euinglinRliGRYd OXi de,” 380 ﬂtrah&:@'o ad%:;anoyl oxy
: e 3
: . . ) : 1.0 That
: A ‘hours later, jaj duplicattOplate was etclled whdéri e |siie bels. W 15
di phenyl ' oxi de &hd tHe additions 1o the bath. "Fhi Yieptis Oof etch of 0,76hemaRNERVed |
e, R R R
, pl at es, nbt allikp adabv@F IS AN f%ﬁ%ﬁw glﬁ,scom rable results’ ape |, -
e gfb\f‘:\ﬂ s R achi,eveddlﬂll'l;pp\_ powdsdess stchifg it i %icbyat?]et. onbh bRt it C Nl gy
e W ne e a regoing ezgmples such as the swlfonic pid Sepmas ©
mej or constituents aof .B§:§1t Hﬂ&lﬂmﬁeb de, <hlo "?(ihﬁﬁpﬁ %{dn i
organic | uid and\a hiphdyinexidagehivkooct yE lokid eyl Nap
phenyl oxide, chlorotridecyl diphenyl oxide, chlorotetradecyl diphenyl oxide,
salt t herFJOf chloropentadecyl diphenyl oxide, chlorohexadecyl diphenyl oxide, chloroheptadecyl
' eicosyl diphenyl oxide, chloroheneicosyl diphenyl -oxide, chloropentyloxy dinaphthyl
oxide, chlorohexyloxy dinaphthyl oxide, chloroheptyloxy dinaphthyl oxide, chloro-
naphtliyl - phenyl oxide, chloroundecyloxy naphthyl - phenyl oxide, chlorododecyloxy
dipheiiyl oxide, chlorotridecyloxy diphenyl oxide, chlorotetradecyloxy diphenyl oxide;
decyloxy diphenyl oxide, chlorooctadecyloxy diphenyl oxide, chlorononadecyloxy- di-
phenyl oxide, chloroeicosyloxy diphenyl oxid_e,_chlqroheneicosyloxy'__diph_en'yl' oxide;
amido dinaphthyl oxide, chloroheptanamido dinaphthyl = oxide, - chlorononanamido
naphithyl - phenyl oxide, chlorodecanamido naphthyl -

Edayare

amido naphthyl - pheny! oxide,

dinaphthyl oxide,

phenyl “-oxide,

naphthyl - phenyl oxide, .-
- tridecanoyloxy  diphenyl oxide;.
. decanoyloxy ~diphienyl oxide;
2% 7t .-~ decanoyloxy diphenyl oxide,
{7 . ... decanyloxy diphenyl oxide,
s diphenyl oxide and the like,
- Others are the sulfonic acids
dinaphthyl oxide, fluorotributyl din
 dichlorotridecyl dinaphthyl oxide,

e ._ ":55

. __ . difluorodioctyl diphenyl oxide,
- octamethyl diphenyl oxide,
‘oxide, iodohexadecyl diphenyl

i T phenyl oxide, chlorohexadecanamido diphenyl oxide, _

: ' oxide, .chlomoctadecangnﬂdo_diphmyl.oxide, chlorOnonadecanamido-diphe'nyl “oxide;
chloroeicosanamido diphenyl oxide, chloroheneicosanamido diphenyl oxide, chloro-
valeryloxy dinaphthyl oxide, chlorohexanoyloxy dinaphthyl oxide;
chlorooctanoyloxy ' dinaphthyl
chlorodecanoyloxy naphithyl -
chlorododecanoyloxy - diphenyl
chilorotetradecanoyloxy diphenyl oxide, chloropenta~
' chlorohexadecanoyloxy diphenyl
chlorooctadecanoyloxy diplienyl- ‘oxide,  chloronionss -
chloroeicosanoyloxy diphenyl oxide, chloroheneicosanoyloxy

trichlorodiethyl
dinaphthyl oxide, dibromotetramethyl dinaphthyl oxide,
phenyl oxide, diiodotriheptyl naphthyl - phenyl oxide, trichlorotetramethyl
- phenyl oxide, diffuorododecyl naphthyl - pheny] oxide,
-~ oxide, fluorodiheptyldecyl naphthyl - phenyl oxide,

phenyl oxide, chloroundecan-

_ chlorodecanamido diphenyl oxide, chlorotridecanamide
diphenyl oxide, chlorotetradecaniamido. diphenyl oxide, chloropentadecanamido  di-

chloroheptadecanamido* diphenyl

chloroheptanoylozy
oxide, chlorononanoyloxy - naphthyl- -
phenyl  oxide, chloroundecanoyloxy
oxide, *-chloro-

oxide, chlorohepta~
or salts thereof of the isomefé of

aphthyl oxide, chl-orodipentade‘cyl
dinaphthyl oxide,

iododiisopropy!
dinaphthyl oxide,
bromooctamethyl
bromotetraethyl naphthyl-
naphthyl- -
diiododioctyl naphthy] . phenyl
fluorotetraethyl diphenyl oxide,

trifluorodiethy! diphenyl oxide, chlorodinonadecyl di- .

“phenyl oxide, dichloroeicosyl . diphenyl oxide, trichlorodibutyl diphenyl oxide,
dibromotetraethyl diphenyl oxide,
oxide, diiododidecyl
diphenyl oxide, iodooctyloxy dinaphthyl oxide,

bromo-
tribromodibutyl diphenyl
diphenyl oxide, triiodotetraheptyl-
diiodopentyloxy dinaphthyl oxide, di~

s
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wherein the substituents on the diaryl oxide radical are hydrophobi c groups

cont ai ni ng froml to 30 carbon atons. 20 2. Process in
~accordance with Gaimil, characterized in that the filming agent 20
~has the general formula  [err]. wherei n the bracket ed- radical
represents a di aryl oxide radical in which Ar and ‘Ar[err] are phenyl

“or napht hyl, R is a hydrophobi c substituent having up to 30 carbon-atons,

' 255.90 N is an integer from1 g @ with the limtation that the total:

nu e&e#—eea-r-beﬁ—ﬂ-t—wm——zé——ef—Hae—eﬁH—Fe—eempetmd—dees e xceed
Prdngidoedi plajwéiomﬁe, tanéph v@pséoxy dmaphthylom%éxg@p@m@n 1t -

.. -h_ e oxide, ano loxy * naphthyl Y, g ¢ or dan\t
d ai ns gl%%ic x@ f;g %%ﬁddﬂ@% % %ﬁ%ﬁ?;ﬁﬁ?‘%ﬁbat h cof

30 50 ZOﬁﬂ@fo&mhemfnanﬁdd aphehgic d>hen§vlr Gxide3 diiudonb ecgifafbite :nf:hthyhe 308

g ns from

wat er - i nirhenyt jokitiee fger pfedeﬁqneﬁu diphedtylf oxisiy @lﬂ@rqt@ﬂeg@xgrdmh@yl of ‘threx}i |l ming
agent pe ide. dgéﬂoroeicosyl dfyhe }11 2 0¥ e, oy 1ox1d¢:i, d:chlo:-ho-e 4 Bocess in
accordar Y vﬁy]taﬁoyoﬁ'y e @ ar ms ~10. J Charact erized In that . the
filwn ng agaﬂta sixﬁlasmlanded ® thart of lde f&tegbh:g heoruthbRtresultsamdy par 49 al sol ubl e
in the be achieved whanethn foregaing qﬂqhmsm &0 prodiece sush objgcts 5.

Process .‘fsﬁ‘?% g‘ ”ﬁ‘”&hﬁ)“d PlEes s 1 to 4, characterized in that
35 LA sQﬁ%&hlhé bf meq{obv&ﬁes@@ﬂﬂ&' tel%ﬁﬂ’é R the employ- 6. Process

in laccorld&aeeawuqﬁ uschath veHidh codtaifs] @ inf¥for donbtituehts aGlillad: agdng atid,d i N34 hat
t he subswﬂmrmﬂia @dcﬁ @m&ngemndéhwteﬂ@mucﬂ’atthdﬁlnsna n the formof the
al kal i  agent emplo % qxide sylfon] ' %ﬁ st i tuted anmoni um
hEaY
n al

sal t. 40¥rgmnt3§§uwb one %3 ai ms 1 to 6,

dl e
eSS N HeCor RERLER

chapact er i z2@®rdeds ilatordsd® with Claim l,tdmacfenkem:mgmagerﬁlmmg a@msubst;otut ed

hal ogenahaedlectﬁlphéfvymldm de sulfonic acid or_sulfonate - V\:hl ch has the

gener al forrrula - - _ [er]
=t Ar-oat LR S

(T

wherein the bracketed radical represents a dtaryloxxde radlcal in which Ar and Ar*
are: phenyl or naphthyl, R is a hydrophobic substituent having up to 30 carbon, atoms, :
25 n is an integer from 1.to 8 with the limitation that the total pumber of carbon atoms 25
Lo of the entire compound does not exceed 50, X is‘a halogen, and m and p are. - .
mtegers from 1 to 3, and M is a hydrogen-displaceable jon.
. 3. Process in accordance with Claims 1 -or 2, characterized in that the etching
bath contains from 30 to 200 grams of nitric acid, from 3 to 150 -grams of the :
30 water-immiscible organic fluid, and from 0.5 to 20 grams, of the ﬁlmmg agent per 30
. liter of the aqueous bath.
4, Process in accordance with any one of Claxms 1 to 3, characterized in that
the filming agent is soluble in the etching bath and at least parually soluble in the
aqueous and in the organic bath phase. -
35 . 5. Process in accordance with any one of Claims 1 to 4, charactenzed m that 35
L the halogen is chlorine and/or bromine. - :
.- 6. Process in accordance with any one of Clalms 1to 5, charactenzed in that
the substituted. halogenated diaryloxide sulfonic acid is-in the form of the alkali

or ‘alkaline eatth metal, or ammonium or. substituted ammonium salt. ' =
40 .. 7. Process in accordance with.any one of Claims 1 to 6, charactenzed in. that - 40
the ﬁhmng agent js a substituted halogenated dlphenylomde sulfonic acid or- sulfonate oy

' wlnch has the general formula - PR

@y — °




wherein Ris an al Ky

ng from1l to 30 carbon atons, Ais an
integer ... .. fro I| mitation that_ the.total numbessdsf.. .
carbon atons of all WH ﬂ" mn ll stituents is no less than 4 and no

nore than 30, X is a hal%gén, *B s an i nt eger froml to 2, mis an

integer from1 to 3, and Mis a hydrogen-di spl aceable ion. 5 8.
Process in acqordance wth any one of C;za,ums l1to 7 char acterized in that ;.-
the sfilmng agem mSTa GUNPOST .t o || COMSI blb IEplSL III@O%?I\[II—EOUT a -

al kyl at ed a vl < |hm H%&ecanog
nonosul f onat e whi ,lphen 1 oxide, d &flyl -y

carbon at ons, an(ﬂthroﬁie&al&bjlm dinaﬁhtﬁyl toﬁ;dé,&odbafm@l (nsphthyl - phenyl oided]
advant ageousﬂ y arﬂx%wmeagexsemd,ozn pon Pmnmlrmmdel(dlwdononadwmn@do mpbbdss i

d h e
O pnemyt o e hor i, S ity SRl SRR TR AT, ok

mxturehkaf t he . para-i soner and ortho |sorrer whi ch cont ai ns,

preferabl y, 1t stInE&Gilmllar manner tocthat cof fthe |®@R’6¢bhaﬁ thayor e
50" per cont of thax gﬁ;‘;’m:s ciching a*hsgg, RPridee L PUghce with:
Clainms 8 or 9, char %é&f“%%"e n?mf H agent conprises, .in- i

addl'zt i-on, a nonochl ar @aprkqeésm p{‘cmng/bﬁmct&wdaﬂssalefcﬁag mecmﬁqudw&h thH emplakS

t hegihonochl or oal kiydndl 30nqatbon atdies. di sul f oni ¢ acid or di suI f onat e i e
enplbyed. 280 mev:@rﬁamg Witk Haimohyshisadteniged( in)thay thefilming)agent
\A/ate_r-lmﬂSC|bIe18F§’é substantial ly stable |nthe

presence of dilute acid, (C a s
aryl:oxi de sul fonic acid wherein
radical are hydro- 0.

he substituents on gt he diaryl oxide.

atons, and. (D) water, Aﬁuh ng batjh in accordance with
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*3. Process in accordance with Claims 1 or 2, characterized in that the etching
bath contains from 30 to 200 grams of nitric acxd from 3 to 150 grams of the

30 water-immiscible organic fluid, and from 0.5 to 20 grams, of the filming agent per
. Liter of the aqueous bath.

4. Process in accordance with any one of Claims 1 to 3, characterized in that
the filming agent is soluble in the etching bath and at least parually soluble in the
aqueous and in the organic bath phase.

35 5. Process in accordance with any one of Claims 1 to 4, characterized in that
the halogen is chlorine and/or bromine.

6. Process in accordance with any one of Claims 1 to 5, characterized in that
the substituted halogenated diarylozide sulfonic acid is in the form of the alkali
or alkaline ea.rth metal, or ammonium or substituted ammonium salt,

40 7. Process in accordance with any one of Claims 1 to 6, characterized in that
. the filming agent is a substituted halogenated diphenyloxide sulfonic acid or sulfonate
which has the general formula
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substantially stable in the presence of dilute ac1d (C) a substituted halogenated di-
aryloxide sulfonic acid wherein the substituents on the diaryloxide. radical are hydro-
phobic groups containing from 1 to 30 carbon atoms, and (D) water.
- 13, An etching bath in accordance with Claim 12, wherein the ﬁlmmg agent isa
25 hydrophobic - hydrophilic compound of the general formula _ 25
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wherein the bracketed radical represents a diaryloxide radical in which Ar and Ar*
are phenyl or naphthyl and to which molecule is appended from 1 to 3 sulfonic groups,
R is a hydrophobic substituent having up to 30 carbon atoms, m is an integer from
30 1 to 8 with the limitation that the total number of carbon atoms of the entire com- 30
- pound does not exceed 50, X is a halogen, and m and p. are integers from 1 to 3, and
M is a hydrogen dlsplaceable ion.
14. An etching bath in accordance with Claims 12 or 13, which eonmms from
30 to 200 grams of nitric acid, from 3 to 150 grams of the water—:mmmqble organic
35 ﬂmd,andfrom05t020grams,andpreferablyfrom09t08gramsoftheﬁ]mmg '35
agent per liter of the aqueous bath.
. 15. An etching bath in accordance with any one of Claims 12 to 14, wherein
- the filming agent is 4 substituted halogendted diphenyloxide sulfonic acid which has
the general formula
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