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0- benzoyl sul ph| m de .

30 N acév%blebeqqz@mebrswpﬂmmlqﬁea@mth risbtnmd@aﬂpmmmica@eho-oxvgen

Hydr oxﬁ?rﬁﬁ" H‘?éﬂ\é”%‘&q grfarenidio. 2800440. 5 | phonani de 35 ' Benzene ‘sul phoni ¢
( xa

aci ds
p- Brom Q@

Di phenylcuydanh@nf—m

en.containing a Aenic su
|és 0 suci? br ners are

suI phi m de m Al dehydo benzene sul phonam de Sul phone

_5%1,

pho-oxygen compounds. - _ ) 35

oni c. aC| d Benzal dehyde sul phonic acids (o, m p)

phonl c-aci.d-Napht hal ene. sul phoni ¢ aci ds (m)no- Sdi -,
and tri ¢-cHt~cRersose sul phohydr oxam-c acid

40 p- ChiHs=CheigHa2€0sul phoni ¢ aci d Di phenyl sul pheni ¢ acid m Di phenyl o

benzene sul phoa,‘ng aci d 2 ChI or 0- 5- suI phobenzal dehyde 45 mBenzene
di sul phonam dej =
45 Al | ylH-€sCphOm-80s8ci d. Di chl or obenzene sul phon| ¢ acids Di- benzene :

sul phonlﬂﬂ-&EZ‘lﬁ=ﬂr§Hu§H@H sul phonimi de 50 2-Butyne- 1, 4-di sul phoni ¢ acid

50 4-
3-Chl or

2-chl oro Hutene-4- sulphonlc acid -

c%'%zpo%gpﬁ honic acid G nnanyl sul phon| c acid
Eg-

55 2-chl
3- Phenyl

bri ghteryy CRLGTHS

dehyde,

al kane s!‘l@lﬁﬁh@'r'r&@é‘b

?o "%%L%fq'e %8| phoni ¢ aci d 2- But yne- 1- sul phoni ¢ aci d
1D p(} 5' -sul phonic acid 2- butene 1, 4-di sul phonl c acid. 55

hon| c acid. Preferred sul pho-oxygen pri mary

,.ing nwhapht hal enet ri sul phoni ¢ acid, sul phobenzal _60 '

H&beoapua;@gghonam de, sodiumallyl sul phonate, benzene ,
sul phi natces-CNOBH,~SOHphonat e, beta- 60 styrene sul phonate,  and cyano

(Pab!w ng from1l to 5 carbon atons). & her bat h ‘sol ubl e

sul pho-d HMre those such as the unsaturated ali phatl c

sul phonl(’¢_I r: =éﬁ: ear and bi nucl ear aromatic sul phonic acids,
nononuc | A CHQJ L@Hzﬁé pjyogj.c aci ds, and nononucl ear aromati<c.
sul phonap-ggscanccsot.ap®eo,Mm des. O t he f oregoi ng, saccharin itself or
sacchar|H03$-FCZBJ§)—®HMEW&CHM2PVM-S%HaI | yl sul phonat e and/ or vinyl sul phonat e

conprises a prgferred primary brightener. 65 _
Sui t abl e seconglary brighteners include acetyl enic ni ckel brighteners such

as the &H$yEHEOHQ-CHA-PHO-BHSBBN conpounds described in Unlted St at es Patent
No. 2,800, 440.

CICH,C~0—CH,;—~C=C—~CH,0CH,-S03H
HCEC—'CH20C2H40C2H4—SO3H
HCEC—C(CH3)20C2H4—303H
HC=C—CH(CH3)OCH,—S03H
HCEC—CH(C2H5)002H4—803H
HC=C—C(C3Hs){CH;)OC,H,—~SOzH
HO3S—CH;~C=C-CH,0C3H,—S0zH
HCEC—CHzOC4Hg—'SO:1H

0

I
CH;C—OCH3;—C=C—CH,0C,H,;—S0zH
HO"'CHZ —CEC—;CHzoc:;Hs—'SOd"
HO—CH,—C=C—-CH,0CH3;—C=C—CH,~503H
HO-CH,—C=C—CH,0CHz~C=C-—-CH,0C>H;,—SO;H
HO3S-C;H40CH,~C=C—CH;0CH,—C=C—CH,0C,H;—~S0:H
HO—-CH,—C=C—-C=C-CH,—SO;H

’ HO3S—CH2‘—CEC—'CEC—CHz—SOsH

HO—-CH,—C=C—C=C—CH,0C;H;—~S03H
HO3S—C;H,0CH,—C=C—C=C~CH,0C,H;—S0sH
HO3S—C3HgOCH,—C=C—CH,0CH,;—C=C—CH,0C3Hg—SO3H
HO3S—CzH4OCH2— EC—CH20C2H4OCH2'—CEC—CHzOC2H4—803H
HO-CH,—C=C—-CH,0C,H,0CH,—C=C—-CH,0C,H;—SO3;H

el

GB-2 043 693 B -



‘“These niickel brighteners are the dxygen contai ni ng acetyl eni ¢ sul phg0
conpounds. Exanpl es of such brighters are: [err] 5 [
043 693 B 5 [err] 10 i

- 10 err] 15 . c lerr] : _
15720 5. [err] - G32°43693 B 5
20 25 - o '

25 Ot her acet |c n| ckel ri eners are those described in U S. Patent
No. 3, 366H Hresul ting fromthe condensati-on
reaction o Ienlc alcohol d di ol s such as, propargyl alcohol, or

butyndlg)l and | ower al kyl ene oxi des, such as, epi chI orohydrin, ethylene

oxi de, And propyl ene oxi de. Additional. secondary bri ghteners that are

sui tabl e i ncl ude nitrogen erocyclic quaternary or betaine 30 ni ckel

bri ght eners wHich 2 u%ﬂﬂ:ﬂl oyed in amounts of 1 to 150 ng/ |.
~“Suitabl e conpounds of this type 30 are those described in U S. 2,647, 866

dnd tha nitrogen heterocyclic sul phonates described i'n U.S. 3, 023, 151. 10

Exanpl es of such bri ghteners are N-al Iyl pyridinium-bronide N-allyl

qui nol i ni um br om de 35 i soqui nol i ni um broni de

35 N-([err]- hy yé%)y" I’ISUG"nIumCh|OI’Ide N-([err]-hydroxy

et hyl ) 1g-chl or o-pyri di nium<chloride N-ethyl pyridiniumsul phate N propyl 15

pyridi ni umi odigey 40 N-ethyl -2, 4-di met hyl pyridi ni um sul phate .

40 N-et hyl - Y Q-Ghnm pm i od| de N-nmethyl quinolinium sul phat e N—et hyl

gui nol i ni um br d-tle N-et hi/l -2-met hyl qui nolinium brom de 45 S

N-([er J hydroxy ethyl) quinoliniumchloride =

45 N-pr opanol qU| nol i niumchloride Nallyl-2,6-di methyl quinoliniumbr onitYe

N- et hyl - 2- met } C]UI nol i ni um chl ori de N-all yI 2- bronmo qui nol i ni um brom de

50 N-aIIyI- =+ m%n}’sn?umbromde o

50 N-( err] hy i"soqui nol i ni um chl ori de N- et hyI i soqui nol.i ni um

brom d acetate u nollnlumchl r|de N--al pyri di ni ug$

orom e ch nmet h%/‘y tye "'ﬂ!(eﬁ’f' gy efy emc g ﬁg&j;int No. X 366 557 such 3; the polyethers

357N ot JEm Zﬁuﬁa&iﬁa il

qui nol i m wau. mnae ddy Brightéher ataméhnaanémc e Hitkb @R clh tamedi Met hyl
gqui nol Boinidkel eightefidrdehich@re udlily erpdloyed ﬁi-adbtimid‘ly{o1mjhg'lolsmftbhﬁmﬁn’oﬂmsd&h|stype 30

60 N-all yreil@seedehtgsyecp  KiSci.647.666 abd tbmldegemhmrbtybhc&ulﬂwdatesslewmdmsléqmom151 nium
br omi de Nﬁawrxhsp ﬁ'ﬁfﬁyn ns3A":di ni um chl ori de N-al Iyl -2-nethyl - 4-et hyl

oxy eth

bromide
pyr idini urﬁ qIE:H: qumolmlum bromide : : .
N-allyl isoquinolinium bromide : : . _ . ' 35
N-(B-hydroxy ethyl) pyridinium chloride '
N-(B-hydroxy ethyl}-o-chloro-pyridinium chloride = - -
N-ethyl pyridinium sulphate
: N-propyl pyridinium iodide o : . ' _
40  N-ethyl-2,4-dimethyl pyridinium sulphate _ S . 40
- N-ethyl-2-bromo pyridinium iodide ; :
N-methyl quinolinium sulphate
N-ethyl quinolinium bromide
N-ethyl-2-methyl quinolinium bromide : - - .
- 45  N-(B-hydroxy ethyl) quinolinium chloride - - R - - 45
N-propanol quinolinium chloride
N-allyl-2,6-dimethyl quinolinium bromide
N-ethyl-2-methyl quinolinium chloride
_ N-allyi-2-bromo quinolinium bromide . _
- B0 N-allyl-6-bromo quinolinium bromide : 50
N-{B-hydroxy-ethyl) isoquinolinium chlorlde : '
N-ethyl isoquinolinium bromide
N-methyl acetate quinolinium chloride
N-allyl-2-methyl pyridinium bromide S : . _
- 88  N-allyl-4-bromo pyridinium chloride : A _ . B5
N-allyl-2,4-dimethyl quinolinium bromide '
N-allyl-2,4-dichloro quinolinium bromide
N-allyl-4-ethyl pyridinium bromide
N-allyl-2,8-dimethyl quinolinium chloride
60  N-allyl-5,8-dimethyl quinolinium bromide 60
N-allyl-3-ethyl pyridinium bromide :
N-allyl-1,3-dimethyl isoquinolinium bromide
N-allyl-3-methyl pyridinium chloride
N-allyl-2-methyl-4-ethyl pyridinium chloride _ .
65  N-allyl-2-methyl-4-ethy! pyridinium bromide h : 65



rallyl - 2-met hyl - 4- et hyl pyri di ni um broni'de :
GB2043693 B 6 N-allyl-8-nethyl quinoli ni um

i um chl orlde N-al | yl - 3- br.ono- 2- net hyl qui nol i ni um brom de 5

q . .
N- et Bal | yFBHH36® Bi um bromide 8 5-‘-

5 N-rret hal I'yl qui nolinium bromnm de N-nethall yI pyridiniumchloride
N mérihal Ihydllvlfﬁ:mﬂmllqmmmumhl\lmdede N-net hal 1 'yl i soqui noI i ni um chl ori de 10

N- met-hal | "¥"&4n%'!‘ fnjugn twpraide chi ori de

10 N al | faltw: ﬂt"Pﬁ'l'ﬂ'Hi“ P'B'f‘Hede N-al [yl :2-chl oro pyridini um broni de
N-al |yl -3¢ Jﬂran’Wf "B de N-al |yl - 8- et hyl ~qui-nol i ni um
brom de et 2-met hyl qui nol i ni um chl ori de

15 N butwmahm .l.dm.bmm&}id@rl de:N-butyl - 2- net hyl pyri di ni um chl ori de
N-4-tert hbuétydnylmyiholdiumdnmtbaf om de N-4-tertbutyl qui noI I ni um brom de 20

N- but y| - Nemethdllylisoguinetiotumehlaridechl or i de

20 N- Bt 'mﬁb‘ﬂ'!'t gthy W’H@!"P’(W‘l?fﬁ’*bhl oride N-butyl i'soquinoliniumchlorideo
N- but yI - -:?ﬂiél %VQ' 'rt‘lu'l‘m "Hg%m broni de N-allyl-2-nethyl quinolinium

brom de -allz ML ogmget hyl pyri di nllu___r_n chl ori de

25 N-eth _augmg&ﬁﬁq@yghh, ,tnrmd,mec | ori de N-nethyl acetate pyridiniumchloride
Pr ef eng eh-aniuetadsmaRsquinditiogmtiheigei n are the pyridine quaternaries or .

bet ai nes Nosutl ipéngbiyiningthloides ul phobet ai nes. Sui t abl e quat er nari est hat may ‘be
enpl oyed “h#l@'ﬁmeﬂulR!t'm@"'pFwwﬂe sul tone, quinal di ne 30.di nmet hyl sul phate,

qui nal di rﬁ@*‘@gg; 4 ri-dine allyl bromide, isoquinaldine propane
|- E

sulto [ t hyl sul phate, and isoquinalidine allyl

brom Eﬁm ch ,,QE bri ghteners further include the reactiof

product -bui\,msuumm.mcmdﬂae br| ghtener which has a nol ecul ar wei ght ranging

f r om 300 N-amabaiethyGebgGiodiniuartdonside al kyl at i ng agent of the type described in

U. S. Pat muvm-mmmmmbm ance of which is incorporated herein by

refer&c ""E!{’é y% l“ﬁt"?"ﬁ@deagents are di methyl sul phate, 25
%eéé

chl or oac propane. sul tone, ‘benzyl chloride or 35

h T Hcetate
pr opar gy lprdidrfelt&Mpou ﬂmeﬂ%raﬁé&h&.ﬁ temesbﬁ,e&wepmyﬁé% tilizing as
exenpl ars\ipkdbBiameEISiftabloly Muﬁstﬁ&hﬂybéﬁnp‘iﬁf&uﬁﬁlﬁﬁbﬂabﬁeé\%ﬁe quirdfiideat i On0f
pol yano dimethyl shipkaté, atinsidjheeypbtonmidel myritihealigibkgplideniadduingidiagprapane suitole var i ed 360

that eveﬂo inglrdingglingat 'Phete@nwemume"dmeh 'HP'edeor sul phonat ed -as .the case may
be. l"Bﬁ't "‘laP(é’" ' ?' mhne-GmebEghtener an

other b3 ,.btﬁs; }gﬁn '@ttté Tl Q, ‘g%k iBggect o
carri 8 a ﬁﬁ Q:ﬁ|b|13 |d d@ld I bro pa é ﬁde or

subst an(ﬁﬁ)parg |de Ve 6 yansnauwgmémmm ulpdh&tbdut ngraeéﬁh@la%o i opt i onal

speci al salplchiriid acia,sor elliaro uliihotiieatit. Thedatio bf iy toalylating agante pd thasulphodatiigght ness
and hi glgdntsae b¢ varied qomaawmamana@ummeteh nethealiviatadonuiphonated s theicabe mavtbieci r
inclu od“ poditiomte twnt%prwmnp w@rlﬂtwe'tsig"%*seat’@ oRstitentsap endienal r on
deposi &'\{’({Pgﬁ‘é’"ﬁ’ﬂfﬁ*‘ F'??"' 'ﬁ'@ of S- Falpat 3.

ch is incorporated.h rem yre ren ucho spe%- F #\iesaren re g@gmac p\?n?ﬁﬁ tdo
very | O\Me Webiabi & M£U Léﬁﬁﬁve‘ﬁf? {6 iSRRI

sul phi den hmamw 16 s@fe sngm.&a |||0Hd sevee ehﬂur@dﬁﬁéb%ﬁhdsﬁﬂsﬂﬂaﬁg

0.5to 4@vdnig£dsé exposdd frver fow do@énd dénsities. Such spélialfgaddiivibs cembprise-ofganic sulphide .

45 compounds which are normally employed in amounts ranging from 0.5 to 40 mg/ | and are of the formula: 45
w2 . .

R'N =C-S-R® . RS S oo
where R represents a hydrogen or a carbon atom or an organic group, R?represents a mtrogen ora carbo_n '
atom of an organic group and R® represents a carbon atom of an organic group. R’ and R2or R® may be o
linked together through a single organic radical. -
Typically, the bath soluble organic sulphlde compounds can be 2-am|no thlazoles and |soth|oureas
85 Examples of such compounds include: e L _ .55

. (1)HE|———N

HC (I—-Nl.l2

N-al |yl -2, 4-di net hyl perdl ni um brom de N-allyl-3-chl oro-2- mathyl\/

Y



50 H ' . >
50 where Rlerr] represents a hydrogen or a carbon-atom or an or gani ¢ gr
RE/represents a nitrogen or a carbon atom of an organic group and R3
represents a carbon atom of an organic group. Rlerr] -and H}H%éw R err]
na?’bé | i nked together through a single organic radical. FB.Bthe' 7
bat h sol'ubl'e organi c sul phi de conpounds can be Z-am no thrazoles and

i sot hi oureas. 55 . Exanples of (B ounds i ncl ude:
55 [err] =+ 7 : [err I '
GB 2 043 693 B 7 5 10. AT lr]

10 15 [err] 20 [err]

20 25 8 | o o B
25 30 - Jerr] _ ' '

30 35. | ] - (3) —4—H L

35 Corrpound (1) 2-ani not hi \I -amdczep Yo 2- am nobenzot hi azol e .can

be reaoted with bronet hane sulBhonat€,” prepenhe sultone, benzyl chloride,10
di met hyl - sul phate, diethyl  sul phate, nethyl brom de, propargyl brom de,

et hyl ene-di brom de, allyl brgsjde, nethyl chl oro- acetate, sul phophenoxy-

et hyl ene bronmide, to forﬂ?cii;l nos shitable forluge in this invention.
Subst.ijgut ed 2raninoth|azole 7V" QL -2N &t eﬂ?ﬂzothlazoles such as 15
2- am no- 5-chl or ot hi azol e, no- 4- me hi azol e, can al so. be 40

enpl oyed. To fornrconpounds such as (5) ‘and (6) thiourea can be reacted

w th propiolactone, butyrol actone, chloroacetic acid, chloropropionic acid,
propagﬁ sul tone, or dinethyl sulphate. A so, phenyl thlourea net hyl

t hi our'éa, allyl thiourea ary g her simlar s b§t5tuted t hi oureas can al

be used to formsuitable re ﬁ% nFo;nds The mai ntenance of an
appropriate operating pHin t n {H achreved by enpl oyi ng

conventi onal 45 acids usedZin nickel-iron plating baths and sul phuric
aci d &8d hydrochloric acid are preferred. The invention can be put into2
practice in various ways and a nunber of specific exanples witl be given to
illustrate the invention. Exanples 5 and 6 are in accordance with the

invention, the remaining exanples are for conparison.. 50
50 Exanple 1 An aqueous nickel-iron plating bath was- prepared havrng t hesp

foll ow ng conposition: Ni )\ 6H err]0 n=1-4 : 1509/ 1
55 Ni C 1f[err] GH?F): —(0); 0N 75 g/

55 FeSO err]7H err] O. HC—N ' 15 g/l Herr]BJerr]
459/ |- ,g0di um G uconat e 20 g/l Saccharin 35

2.5 g/'I" 6Bompound (1), 2-aminotfigdledha é\)l'n!pydnd Sy l2RhHaBrBothiazvle can be reacted with3 9/ |
60 Prop abrgyéthahb eujtohat& blopaneBdtoads béhyl chloride, dimethyl-sulphate, diethyl sulphate, methyl 23 ng/ |
’ bromlde, propargyl bromide; ethylene dibromide, aRlyl Broi‘fugqp'e,qﬂa[[ ¢hfogo-acetate, sulphophenoxy- .

pH
13 5[ err ] qﬂ) Erpyn d@)to @511 compounds suitablefer l{satn,t@ﬁmventlon Substituted 2-aminothiazoles and Air
65 2-amin ch as 2-amino-5-chlorothiazole, or 2-am|no-4-methylth|azole, canalsobe . : 40

fo m CO such as {5) (6) thlo rea ca acted with propiolactone,
8 A pol lar.{’ﬁ oIS .oraei’ﬁl‘afﬁacwo S DB e e fighyAl 30ASF
(3ASD) fhiourdd mathplikiGea, dilgRhiourea and other srmllar substltuted thioureas can also be used to form

suitable reacted compounds.
45 The maintenance of an appropriate operatmg pH in the bath can be achleved by employmg conventronal 45
acids used in nickel-iron plating baths and sulphuric acid and hydrochloric acid are preferred.
The invention can be put into practice in various ways and a number of specific examples will be given to
ilustrate the invention.
- Examples 5 and'6 are in accordance with the mventlon, the remalmng examples are for companson

e

50 LT o _ . 60
Example 1 '
An aqueous mckel-lron platlng bath was prepared havmg the followmg composltlon
. : o N|SO46H20 Lo e 1509/1.- L o .
58 ' * NiCi26H;0 : O R A £+ T3 | . o _ . 5%
HsBO; . ' oL 45gl)
Sodium Gluconate 20g/1
Saccharin ' 25g/1 : _
- 60 - - Sodium Allyl Sulphonate - - = - ..  3g/l - s . : 60
' Propargyl Alcohol Ethylene - S o .
Oxide 23 mg/1
pH 3.3
Temperature ' ' 135°F/67°C)

86 - - - Agitation = . ol AR L 65



resultl n posit was overall bright and its’levelling when rated on a:

scal’e of O was 5 on the front side and 4 on the back. 5 Exanple2

5 A-bath with a conposition identical to that of Exanple 1 was prepared \\/
“except that _th di um gl uconate was replaced by 15 g/| of sodi umtartrate.~.
A pol |§hedG§12é’g?§9§a§1el as_in Exanple. 1 was again plated for 15 m nutes &t~
30 :ASF (3 ASD). The pH was carefully nonitored during electrolysis and

mai nt ai nedpelishes siéel paat havirg 180 grin golisisiniBies waspRited 4E30AISE (3WSDEGE 15ATcLitds The '

| evel il “Plgtt‘!ésbéa%mahﬂaf oyerall h!lgbfandltslﬂ}"lnmberﬁatedmsm:eofﬂﬂmns Sindie: fRtkide.ahd 10

on the

10 Exa 'Eﬁfg g/l of dextrose vvas added to bath described in Exarrpl e 2
Al ot her a Bk Hink AEBRRBSEHnTdenfical SRl S

mai nt ai Wr@lacﬁﬁﬁ(ﬁb/}/ofm;ﬁmt ﬁ el'pgn Sik %Fvﬁithesrdl gg

panel asmnmes:lati3W)Jrheﬂsweegﬁteﬂmphaﬁ.e£tdabnml i'zEH at ant €s.

The pH wesylting dépositwasoieral| lylghmdtheteedhnsbmmsmgaséfnoei-wmﬁ wﬁtﬁem&.dahmal ned
at 3.0 onehaeksy| ti ng deposit was overall bright and the | evelling on a 10
scal e ofg 1 10,was 7.0 on the front and 6 on the back. Exarrple 4 20 An

aqueous ﬂex’trB&Qv b n i § henef 2, a5
conposi ta'n@ﬂzmperature. Zg nﬁe %%%gﬁ %ﬁﬂ?ﬁggd’ %llellés ?ﬂr?g‘xa b:i‘qmmpolls:;d' . asq

|
Ni Cl[ as rekéhbiet was@gain plated at 30 ASF (3 ASD) for 15 minutes, The S ane 3u§:)g :
15 g/ | 2%ectrolysis and maintained §13/2| ThBedsiiling deposit was overall brlght and the Ievelllw scale of
25 Lact dsi@was 7.0 on the front and 6 on the back. 59/l Herr] Bq err]
45 g/ | %accharl n : 2.5 g/l Sodium Al lyl Sul phonate
gg/ :Et hyI eII\’lneaq eouanlckeP;o%"ilatlgg bath wa Iatred havE\g threét}lllowwp_leomposmon 20
3.2 Tenper at ur e Niso,6H,0 . _14&5_5[”] F (770C) Agitation
Alr 35 NiC1,6H,0 TR

35 A poI i shed stfe8Pseel , which was rol |l ed5 at the end and had a

180gr ?8fi ni sh, vigsh Pﬁ*t"éd for 15 minutes at'®30 ASF (3 ASD). The resultir§
deposit was very:jlgt ®ght with exceptional | /lll ing (7.0 average) but the pH
of the bath had ghgaf, from3.2 to 3.8. As g fgsult, the deposit had dark .
recess areas, W $daiufipI SeipAdratehi te 40 bl ot chymess, and exfoliated upon
bendi RY. Propargyi Alcohol 40 Exanple 5 0335
g/l of i soascor hteyiqrePyidhor bi c) acid was ad8ed/ito the pl ating sol ution -of
Exanpl e 4. A polf5hed steel panel as:in Ex | e 4was pl ated using

condi tions ident eE;ERtF'a?‘E? those described i n*&kH# 5 e 4. The resul'ting 45
deposkg was overd T Bri ght, ductile with excel 1 ent recess areas and gooc
adhesi on. The |evel li.-ng was . 45 conpar-able and the .pH. had risen to only

3. 25. Exoapllighed stéél parial, ebielswasttaiRd up ek endiaridhadi180 ghit finish, vas ﬂm«tﬁdtsdﬁuhest hi s
time 1. Bt /ASF (KASE Bor esulling dengsitwas very bughit witipdxgeptionsl le@ling 76 averege} bus theipt.of
(eryt n‘? g had sisgn from 3.2 1958, As a resity t@e depesithad dark recess areas, with some gray-white

50 Exan'ﬁf°é°h ﬁ\ssﬁﬁ’dﬁ’éfﬂ@tﬁ?é’p?ﬂ'i?ﬂ'&‘ql ron plating bath was prepared having a4
conposi Eé)%?ss described.in Exanple 5, except that 2 g/l of sodiumcitrate
was added, 5@y tah&axz,a;btt(é&h&hﬁfe@.dqfasmedtommpdéalueo@&mmpﬁombaiaﬁéésfeteneel
panel apanenashoExampiFRmas datédusinglcoidaidns iaghicdl tolflsdst @estribed HEREN IO The rbsdilifig

descr P aepdsitwascarmpll bright. difdite with sxcellentrgeeses itd gnedadhesdidn. Thedavelling vasi g ht Wbt h
some darcRmeasablg apd thepH hadiseato ogid2had sone ‘exf ol i at'i-on ‘upon bending.. “The
Ievelllrkgﬁwgs sllghtly poorer (6.5 average) and the pH rose: from3.2 to 4

3.5. Ex ddcribed IR Exatiifid 8! Waropdr ﬁ f‘ ﬁ@%ni] el 5'; ﬁ@%géirdcomé Wil l.se \Biae P! €
7A 1 epe s r&ﬁoﬂﬁﬂ@ﬁ'ﬁmmg“ﬁf nti a 900 ecess ggnd
excel | ent adheS| on The pH only rose to 25 but t he I evel ling was .
dramat i &sdrpfe 7A2duced (4.5 average):
An aqueous nickel-iron plating bath was prepared havmg a composmon as descnbed in Example 5 except
that 2 g/l of sodium citrate was added to the bath in place of the isoascorbic acid. A polished steel panel as in
: 55 Example 4 was plated, again using the same conditions described in Example 5. The resulting deposit was 55
overall bright, with some darkness in the recess, and had some exfoliation upon bendmg The levelling was
_slightly poorer (6.5 average) and the pH rose from 3.2 to 3.5. -
_ Example 78 .
60  The sodium citrate was increased to 5 g/ 1 and Example 7A repeated. Now the: deposlt was overall bnght )
with a good recess and excellent adhesnon The pH only rose to 3.25, but the levelling was dramatucally
"reduced (4.5 average).

_ Examples 8A and 88 T
65  Examples 7A and 78 were repeated using soduum gluconate in place of sodium citrate: Panels were plated 65
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th:a =pf and m xtures thereof, froml te‘ﬁﬁgff—vf-a—reduekng sacchar’i de,

p.5 to 3 g/l of ascorbic acid, or d or bath soluble“\'
g thereof or m xtures thereof, frommnﬂmmﬂ"ﬂtum bufferi ng agent, /
from 35 0.5 to 20 g/l of a bath sol uble* pré m#rymbrsghtener, from0.25
my/ | Yo 1 BBrOBE*Bsecondary brightener, and hydrogen ions to provide a'?)H\"‘L

intherange from2.6 to 4.5. 2. Abath as claimed in Claim1 in which the
vvel ght r 464 d\mce#ﬂf@fqudsmﬂpwfarbdﬂhtq 'UH‘?%""P%"‘?PHS"(%@“ P'a‘ﬁ “\f‘PB‘i’H"B“ef“ eplp

‘1. 4 subgtratg\mgacp A} 3
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r educi ng 13acimiagiclecideneyer mmﬂgs mkthlatmueckelwaﬂﬂ@%?mawmm P@eese ps olaimedde ur e

t her eof Claim15to Claim16. . . .45 6. A
bath as clained in C|a|n11 2 3 4 or 5 in which the said redu0|ng sacchari de
~is present in %:mm ?&ﬁdﬂ%m os, L aﬂﬂ’%ﬁ"ﬂ#‘ Acipiet i AL O giml, 23,45
or 6 in which the ascorblc or isoascorbic acid. or salt thereof is present
in an anount of 1.to.2.g/l. 50 :8.. A bath as clalrred inCaimi1,2,3,4,5,6
or 7 in which the said bufferlng agent «i s present. in an amount 50 of -40 to
50 g/l. 9. A bath as-clained in any one of C-ains 1to 8 in which the-said
primary brlghtener is present in an anpunt of 2'to 8.g/1. 10. A bath as
claimed in any one of Clains 1to 9in mhlch the sald prlnary brlghtener
conpri ses 55 saccharin.. . .

55 11. A bath as claimed in any one of Clalns 1to 9 in which the said -
primary brightener. conprises. saccharin in conbination with sodlunrallyl

sul phonate, or vinyl 'sul phonate or ‘m xtures thereof. 12.. A bath as cl ai med
in any one of Clains 1to 11 in which the said hydrogen ions are present to
provide a pHof 3.0 to 3.6. 60 "13. A'bath as clained in any one of C ai-ns
1to 12 in whichthe said bufferlng agent conpri ses boricacid, 60 the said
primary brightener conprises a mxture of - saccharin and an alkali netal

al Iyl sul phonate, the said secondary brlghtener conprises propargyl al cohol
et hyl ene oxide and the said hydrogen ions are present to provide a pH.of
3.0 to 3.6. 14. A bath as clainmed in Caim1l substantially as specifically
descri bed hereln with reference to Exanple 665 erExaaneG

65 10 GB2 043 693 B,

10 15. Aprocess for. eIectrodeposrtlon of “a brlght nlckel-lron deposrt on
an electrically conductive surface of. a substrate |nclud|ng the steps of
|nner5|ng the substrate in an aqueous bath as claimed in any one of .d ains
1 to 14, applying a cathodic charge to the said substrate. surface to effect
a progressive deposition of a nickel-iron el ectrodeposit thereon,
controlling the bath at a teaperature of 105[err]Fto 180[err]F (41 to
82[err]C), and 5 continuing the electrodeposition of said nickel-iron

el ectrodeposition until desired thickness is obtained. 5 16. A process as
clained in Caim1l5 substantially as .specifically described herein with
reference to Exanple Sor Exanple 6. 17. An article whenever provided with a
bri ght nickel-iron el ectrodeposition by a process as claimed in Caim155to
Claim16. Printed for Her Majesty's Stationery Office, by Croydon Printing =
Conpany united, Croydon, Surrey, 1983. Published by The Patent Office, 25

Sout hanpt-on Bui |l di-ngs, London, WC2A 1AY, from which copies nay be.

obt ai ned. ' '
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