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e i

ample 22) contained 10 volume percent of 50% W 8ram’
m / | ( Obigs/liter), 20Mbiame Berclinft of 66° Balme suldridfickd (33@ram Bﬁllter) 70 volume percent
14. 8 di§ildd water, tb whiéh dlsoligram Berditaunqslodlnmlpheﬂoisolfmrate stabrllzer and 15 grams per( 2. 5)

14 & liter. o coppgr, sgifatd penfahydrate “@r&lﬂ@eﬂ an 203
3' Ai n Exq plss Z%I-Zét Epwasasg cludgfi %’%’MH@HW& 4-butaned|o! The effect of the -
3y °ﬁ"°"ﬂ?ﬁ“f‘"‘i% times age ghown in{gb 1, 6- Hexanediol . .. - -
(20) 7 14.9 '14.8 14.6 11.2 21 -1, 4-Cycl ohexane-di net hanol
(20) 14.9 .14.7 14.4 8.1 Ex-pgmhes 22-26 To denonstrate the effect
of concentrati on Eedmgléwo.pr onot et 4Batapbdidl mifit es, t&teh Timklseai ng 25
conparative experi mdAts were carried out at about [eBBS In a DEA-30. sﬂ?ray
etcher using [err]- 285 sanples of copper |anminates-ha8¥ng a coating of one
ounce copper per-sqggre foot. -The coptrol sol ution (Exanple 22) contai ned
10 vol une percent o 650% W w. hydrogefb per oxi de (1 8 gggam nol es/ i ter),
vol une percent of [err] Baune sulfuric acid (3.6 gramnoles/liter), 70
vol aoecipidscent distilled water, to which also 1 gramper liter of sodiggm
phenol sul ﬂoﬁcrmtemmtab\pbsimwommk"m&ngqms gobution of flspehidiockd gAmMPlasiper e was*
al so |‘ﬁ€'1°uEléfH"Wdﬂ"H§°&§ﬂ%ﬁﬂ§"UT‘°'is pet e of Retioasn pergide, arpdrat lepstgne primgany; ol
concenfiPlRamaty obthe peperabioppuls nes are shown in Tabl e V. Table IV Exanpl e

No. - 1,4-Butanediol nl /I -y Etcl Tinme, sec. '35 . :
22 o : _ 7 | 635. - .~ 35 23
5 L 69 24 HO—C—__. R,—C—OH 10 B - 58 25
- 15 . 54 Ll l | ]
e ' . j H H | . |
45 wherein R, is o N ' 45
~ {a) —{(C R, Ry},—. where each R, and R, mdependently is erther hydrogen oran alkyl group of 1 '
to 4 carbon atoms, and n is at least 2, or : e

{(b) a cycloparaffinic group or an alkyl-substltuted cycloparafﬁmc group having from 5to 7
_ carbon atoms in the ring structure and from 1 to 4 carbon atoms in-an alkyl substituent.
50 2. Acomposition according toclaim 1, wherem the promoter is provrded at'a concentration of at 50
least 0.01 gram moles per liter. :
3. A composition according to claim 2, wherem the promoter is prov:ded ata concentratron of
from 0.1 to 0.5 gram moles per liter.



40, An et ching conposition conpri ﬂlmm,"ﬂ olution of from0.2 to
4.5gram nol es per liter of sulfuri mﬂm to 8 gram nol es per -
| it+€r of hydrogen peroxide, and at |&ast dne"prénafy diol grormter of" the
generdl formula: [err] 45 wherein R is 007 1658 {
45 (a) [err] where each R2 and R3 independently is either hydrogen or an

al kyl grexdipes 18—t2a 4 carbon atons, and n Is at least 2, or (b) a

cycl opar af f indrder gy dernstrataithe aiakmimgsaﬂasthau uﬁtad\mrmhmpramaﬁufﬂnmuentngrmptrmav| ng

f rom 5 tagluﬁomﬁxasm\e h@immaned intdisgilled wgesetrmhe\tmn@e goropasitignpfExempls 1@&# Bem at ons

shrof S Lo %ﬁﬁfﬂgﬁm T o, = C

gram no ggnca n the

pr onot er I S E:&rncbw edastarrdd 6RNE Brakilythé SiingFhshion@Rtdpt tlaai sadﬂmﬁ:ngﬁa mlfaahtesanper
| iter. excellent hydrogen peroxide stabilizer, was also added in conventional stabilizing quantities. To the

GB 2 UDBolgonsRf E;@mﬂﬁSé§ tqsiﬂ@v{impued@brshww i dakle Hikwese addedl in qupntities porerlly 10
ef fect HEEWHIQROMPE O ‘i"B 143 sat?ﬁ“n sults pf the)fepig indicate that the primany didlare  Exanpl e
16) prepeéF%'He'Yﬁﬁeﬁf'get sjsfekfzerxraeinstiygrogen pargidefecrieRERT t  on of Exanple 1 and
al so containing 38.2 g/liter (about 5 oz/gallon) of copper lons added in
the formof 150 g/l cupric sulfate 5 pambahydrate. The sol uti on was’

mai ntained at [err] with constant agitation for 2vpl %01,05(5a%dv/whe 5

per ox1&e Exeme/ent rati on was nmeasured init |Q§P4'?D'd dt hen per| odi cal 'y, durintp

the tiest péP flizef t r at i on usmgastandaﬂ’ ric

sol utll on vmfh i %%lguﬁ(q,{agator Exanpl e 5¥vas cqggrggggnﬂ%e@

t he sane fq%hl om«g;g{f *sodi um phenol smgb onat g4.08n 1@cel J4ant fydr ogen
per oxpgle stiabi |1 5.@5mamsb| al so ‘added in converzoi onal 1sieabit4izzi mgh4juared ti e20 -
To the 10 20l ut1.6exambditixanpl es 18 to 21 t hel2@hri oud4d ol19.&hdb i Nl TTAbl e
111 were added 1.#rCyclohexanerdimethensbral |y 10 R9bwn t d4H orfdi’e o4 nu-kt ch
rates. g‘eari L%nzts f the tests indicate that the primary diols are

ext remel é%hé HoBY dr h&%&ﬁxrﬁﬂﬁbﬂﬁ piBMIHeP G EcP R thel fondg TPOSI L on.
Tabl ez 1 bony Latlv/é rdlcivtiedlo 2@F in a DEA-30 spray etcher using 2"x2" 25
Quantity of copper Iaminates having a coatmg of one oundebcoplar perStiadre faot Fhe control

m/1 (gl J4;<)|ut|on CExbinple 22) dantained 30 |vplgme Percgnt gf SOEGw/w N@Imgen peroxide (1.8 gram
moles/titer) 129 \@Iume(pezpent ab 6§° aume 935 ST ﬁl‘lif grd 70 volume percent
Al

2% 20 - BZ 40 Crains

EZ 5) dlstil dyatei Ao g“"”ﬁ:%‘ i 3 otfjs& Iﬂn er and 15 grams per 30
) 30 liter opp ate ¥ e

20 i4° tle 22 ZZéher ncluded%%ing lmﬁurPt@Sﬁaﬂﬁgthl‘?Adlol The effect of the

20 ntr £ on tha etth tlmegalg showr? eiv. 1, 6- Hexanedi ol

(20) 14 9 14.8 14.6 11.2 21 1, 4- Cycl ohexane di met hanol

(20) 14.9 14.7 14.4 8.1 Exanpl es 22-26 To denonstrate the effect

of concentration of_the pronoter on etfehlef¥t ;_ovm ng 25
conparative experi fefreleere carri'etiPtaredy/ m zzout [ tf)] ool E"DEA- 30 spraygg
et chePdusi ng [err] 2 anpl es of copper5 | am nat es havingga coating of one
ounce copper per squarg foot. The contrg solution (Exangge 22) contai ned
10 vol ume percent of 6w w hydrogen pesoxide (1.8 grant4moles/liter), 20
vol ume percent of [err3dé Baune sulfuric 2&id (3.6 gram nobPés/liter), 70

vol urre percent distilled water, to which also 1 gramper liter of sodium

phe nof* Hﬁl%l 5 SL abérl I foshtio compnsmg an aquegt?s.rso?t’xgoJl J)ftfr%r é £ 104 QB% HEJ ;?etre

pent ahyd 25108 lter of hyd ide, and at lea rimary
Exanpl esrd ép& tg =% 0 ,‘5’9.3'%%‘ mu° esgervé?r;l n‘b roagﬁ%ﬂﬂ?’g eofan 1, 4e but aﬁedl ol .
The effect of the dio concentratlons on the etch tinmes are shown in Table
V. Table IV Exanpl e No. 1, 4- Blht anetll ol m/l Etch Tinme, sec. 35
22 3§i35 35 23
5 69 24 ”HI—R—‘I’ o 58 25
15 54 H H

45 wherein R, is 45

(a) -—-—(C R, R;),—. where each R, and R, independently is either hydrogen or an alkyl group of 1
to4 carbon atoms,and nis atleast 2, or
{b) a cycloparaffinic group or an alkyl-substituted cycloparaffinic group having from 5to 7
carbon atoms in the ring structure and from 1 to 4 carbon atoms in an alkyl substituent.
50 2. A composition according to claim 1, wherein the promoter is provided at a concentration of at - 50
least 0.01 gram moles per liter.
3. A composition according to claim 2, wherem the promoter is provided at a concentration of
from 0.1 to 0.5 gram moles per liter. '



26 T 20 p
40 1. An etchingconposition conpri m‘ﬁ‘l! "Iﬂllﬂ;ﬂl" ﬂnll ut| on of from0.2 to (<
459ramm)les per liter of sulfuric o 8 gram nol es .per :
li'ter of ghydrogen peroxide, -and at | east one pri rrary di ol proB €07 of65t Be 5
general—formura. [err] 25 wnereln [err] r1s

45 (a) [err] wherg %Qt. %ﬁgaﬂﬁ'? Q4Cali¥ndn§ odtldi ﬁ%{ sonmrﬁ. AGHuinedls
al kyl  group pétabizmo e %’e awmafl .ii, Xido, &

cycl opar af f i ni ¢ 50X @fpoSitiorAdecdidifiy/toahyée Rdrdin fhbﬁycﬁégaﬂﬁerbﬂdﬂ ng
from5 to 7 ubaedncatnoaﬁmﬁnmunedﬂtewenngmcuutaotrudslesp:nﬂierf rom 1 to 4 carbon atons
in ap_al ky? sub§tA cammesitiongcording @ anyons@fithe :prepvdcm clairos wHemnig thesulfurigiesid 1, '

wherei n the ‘i?f"ﬁ?@ﬂg 'ﬁ@ag‘;cﬁ% e&to%i‘“é el li’ ftebf at 50 | east .0, 01

gram ol es [ jb EmPogt Ciey 3¢ SATE 8rea? "8“%‘1"21‘1’?%‘ he Pwmeér“ *he

pronot er i's proyl g&méﬁ &w&ﬁ@{oraﬁ'& orids Bbink 128 QuhbreirPth® premBterid @Aeﬁﬁn%l
liter. 168 2 sitfon according ® afty rﬁ&&ﬁﬁ@ﬂh&ﬁ%s&ﬁﬂﬁé promgtet 18 1®-kdNediol. 2 10
or 3, additi onahO)A @o1pbaition ecprdinglio uny grseficédiss i o6 atherebshepremetor is 1 der  f or
reduci ng t hecydel emn th?h@lect of heavy netal ions on hydrogen peroxide. 5.

A conposi tion a ﬂgﬁg"’éﬂfé ab‘f°’1°l?é"hpP@E§§’éﬂgr?&"%% %PW'W’@? ehigtide A

hydr ogen Pgr‘m‘ﬂ% ﬁ&ﬂiﬁﬁi“% S & B0 SIS IAER: o BB 1
pgr | 5promoter &WJH&QS:' tide BAIA bkLessD: preceding

cl ai rrs vvher ei n18hxec |t|6’n|a@co?dih ocﬁuﬁomﬁhmyams.trmemlan,taierwskabﬁtewm
0.3 and 4 grah230b 26 per liter. 7. A conposition according to any one of

the prec ed| ch &+meﬁhmt¢fetahlhﬂm s9lugiprpeontaining hydmgentpgroside aljaiist th@degrading effect
conposi ti ® eew lopg @seaproewgp Aald golytign with g ptabilizing amountaf g epaty diply 20

1, 5 pent e B th"é{' '.‘,? o #ﬁé@hg bl 5 55 b S Pl 1 5 1

to 6, wher elg(a,tnggs xane ositiron
according to anysmﬁt@ningcpkoﬂeesmnichwnﬁisey%maeﬁn@ atshastrﬁfemmméhabra retaf with an

cycl ohexa@gdaquedus asladon as definéd inanpasiof clgms deetd.di ng to any one of the 25
precedi ng cl ai m%éd’mtt’@ﬁ#ﬁc :ﬂeg@'mggmgargmém:mg?rﬁyg?:remai"w@ﬁ oRPes of 2
8p2 gI:’Lgm rTDI l m teI;J "fﬁf ™m nLNc (4 yegﬁwdﬂiz ﬁ-\ n ro#yctﬂ.?grre?s e%g?t

brom de iggs i n19>@§:§&r BPETbro m&m%ﬂmmspm dl ng to cl al m1
substantially as dg . 14.

[ 1]

A net hod of stabili i"f"?\"’g’""ém §1, ﬁ, o 'ﬁuE“”; éﬁﬁ'ﬁ‘i’éﬁgﬂﬁ,ﬁw it nﬁaﬁé’ b"s"“ ""P'“g"'ﬁ r?%t the
degrading effect 20 of heavy netal i ons whi ch conpri ses prOV|d|ng sai d '
sol-ution with a stabilizing anount of a primary diol 20 of the general
formula defined in claim1l. 15. A nethod according to claim 14 -
substantially as described by reference to any one of Exanples 18 to 21.

16. An etching process which conprises contacting a substrate of an
etchable nmetal with an 25 aqueous solution as defined in any one-of clains
1to 13. 25 17. A process. according to
claim16 wherein the netal is copper or an alloy of copper. 18. A process
according to claim17 wherein a printed circuit is produced by masking wth
a resist material a desired circuit pattern on a copper |ayer and etching

t he unprotected areas of the copper layer to | eave the desired circuit
pattern of copper. 30 1 9. A substrate etched by a process as cl ai ned
in:claiml16, 17 or -18. - 30 Printed for Her Mal estys -
Stiationery Office by the Courier Press, Leami ngton Spa. 1982. Published by
the Patent O fice, 25 Southanpton BU|Id|ngs London. WC2A 1-AY, from which
copi es may be obt ai ned,;



