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INTRIDUCTION

2 A

In genex ) bri-at nlciel plating, datiis cone

class of or_anic co.ounds, usually a sulfonazted nash-

(1)

thzlene or benzete, wihlch according. to F. A, lLaurer

has the ability to fora a colloid with the nickel in

solusion., Tie latter, of wilch reluced fuchsin is an

exan.le, has the purpose of 1mparting a ki . deoree of
b & S &

lustre to the electirocdesosit and 1s vsually present in

extremnely s =11l aucunts. The effects of tlis comzound

under verious conditionsg of tenerature, cuirrent dens

rH, and .0dlfier eonncentrations vere investi,z2ted first

in & two llter patli., The recualts obtained were trhen

avi;lled ueins a 120 liter batii.
BEERIUENTAL
The Two Liter Brik

In eaci cace the Lot used ed the follovir:

111304+ 7E-0 240 preus/liter

17iClo+CH2O C7.5 "

~ <
Hz30g7 3745 "
Since a tecinical ¢rade of n=zterials was

usec¢, 1t w=s necessary to reuove fro. the solutlon

conper and iron, bot:z or eiltner of walceh, 1f gresent
) s ym e de L am, v st o A
a hish enonyh conceniretion (above 0.12% Fe and
(o
~

0.03% Ca) , would cause dari Ce,osite., Tie nurifi-

cation wss accow llslhicd es follows:



To rewove iron the ZE of tre s2lutlon wes
reicsed to abontl 2,% b the zdcdition of ziumonian
hrdroxide &nd hesxted a2t 2 boilirn te cevatare for one
hour, e golutlon w-s tiien conled sli htl:y and tne

crecicltate of ferric hydaroxic

of a suction filter.

Tihe copurer wus vien renoved by elchrolg zing
the eonlution using niciiel 2notes and e steel catlhiocde
for tiree hours zt a tenver~ture of &9 cCe rees C.,
oH of 2.0, &nd a current density of filve alieres per
sguare foot. To insure co.clete renoval of tiue cogper

tic

several electroly

(¢8)

1 2lztes were

usvenced for

a d=y in tune solutlon, tae niciel reslacing tie cop_er
by 1lmuersiorn.
Tie catnodes used taroucilout were steel punels

a venvhh of & s usre foot in
2lated frow a cranlde baith.,
rlating tne steel lates vere

arca on

wilch eo.Ler vas

n gresaration for corier

<

C

vell-72ffed end electro-

clesned in o golation of "Anndex", Liec concentrstion of
vhiecn wasg slx ounces Ler [&llon. Likewilse, before
niclel rl=%in:, tac con.cr vlates were Dulfed to & i -~
o0lien and eglectrocleanec in an "Anodex" <olotlion of
four ounc:zs .e» sellon., After Leln elcciroclezned Loe
rlaetes were rinsed Tiret 1n runnir’ water wilca vas
followed Ty an zcid ci. (207 eulfuric acild br volu..e),
zrd ringed sa.ain in raonnln: vater.

All »H Leszsurenents Vere Lele Wita &



Gulnh;drore-celoncl elcecetroce srsten used in conjunc-—

Py

Cersiir of &2 alleres Ler sgusre 201 and a tenpera

czee Lre derfoslil wes sewl-Lri, at., 100 milliyor ms rcer
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iraz.as zine sulfate) wes tnen

Deth and several nlates nade under the

QA
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n
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ct
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sane concitions., hese pleates s:novec & deTinite in-

TAZLE I

grrerttire--45 des. C., C. D.--30 an:s/sg.ft.,

Plate Ilo. cH Condlilzion nf Cerosit
7 1.3 Dull, strezied, foo 7

3 2.0 Ditto

13 .3 Eri; ater ta=n =bove

15 £.0 Zlaci, lonselr acherent
3 3.3 Very bricnt

#0,4 1111 reas/liter recuiced fucasin adled
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43 C.E &0 70 Brigut
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TazZLe III-&

10 5r:gu/lluc soCiun naghticzlene clsuilicieate
Lare==70 ce_rees C.

Flate 7o, pii Current Density Coulition of ceposiv
Aus/sc £L

1 &8 co 2ri at, motiled

e 3.8 30 Dull

3 Coi 3 2ricav, wottled

4 Co & Fosory, nnt Liotiled
£ Col G0 wottled
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o~ B -
* 8 grains/liter mocificr
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Flatve wOGLT
No. ©oH o/

192 3.8 .0 2.0 zricnt
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L, writtle
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2 2.3 .0 C.0 Citto

S 2.3 G0 G.0 Ditt

20 Le3 0.0 3.0 ori v, sli nhtly
brittle

23 2.3 20.90 .0 Very vri b,
eligntly orittle

24 2.3 3040 ce0 Dituo

215 Ze3 4240 .0 Citto

Sone generalizeotions concernlias the clierac—

¢ o hes A,y e . TR RN vy S N S TN ~ LD .
ter of the dooonelte con ve e frow the preceding

PR A - LAy & ~ A e 4 . DA = R - -
atze AU tollperatures of anproxiisately 24 ce_rees
PR T o+ - P o ° L AP 3 PR PR S PP
and low pE tic cerosit 1s Lrd it in thic center and

CR - A S B ) + . . S e e S R o
cull andé loosely allerent av the ec es o crvent

N iy ¢y - b 4+ 2 o - . Sy~ a- Nty v Do AL
cdruslties of 20 Lo CO zueres Lol ¢ldsle 1270, AL &
v oI - S RN ! P P .- P I
pH of £,0 tie el_en Vecone Llocll aud loonsely sclherent,

-

% e e B O U B R
JAIVES Ulle SHL€ LTIE O LETOTIC at o av o LOW vE & low



- P :, - - ~ 17 Fal g o . - Sy e 4. FEGERPNEPEEE. T N S ird - -
obhitzine: atbt & o 00 Jew &nlo CTvrelll cenigliies of &2 =a-
Al — en d m-, .. s ar » 4T N Ao SRR
€9 a.seres/squere foot. The next wwo tasles show that

L . - e, -3 o0 4 . S8 - - - PN
Lae coneentrevion of tlie undifler froa fourpr

to C3 aueres/sguiere foobl liss 1o €
erxcent at a teuperature of 70 de_rees In viilchi cace
the hi_ her current censity is Tetter.

Tie purpose of Tables IIT-d and III-€ 1s to
gnow tae effect of concentretion of t.oe modifler on
the ductility of tne desosit. Souwe dlfficultry, hovw-

ever, wrs encontered vhen tae cepesits (Table ITITI-G)

wes riveed 1 the followine manner: water, zlcohnl,

wobter, snlfuric ecid, veter, alconol, w-ler, instezd

AT I - - N LIS i B S g S e
siown b toe nevt nl-te, Fl=tes £-11 were rinsed in

-t

nhe s=ne enner, Lub the ceposite were stlll nottled.
Llates 9 and 12 were eleciroclcaned it =2 new solution

viileh eliniinated the cifficult:.,



. - - I P, PR ~Do 5 + YA
Talle ITI-e vhove tiae effect of current cden-

m~e

sty 2nd concentrsilon of tie ocifler. Cheracteristic

aprezrance of clacll streails on & Tri Yt plate., At a
carrent ceneli; of &2 a..ceres/sgu=re foot the pletes
ere Tri oot and increxge 1In Cuctiliiy -ith =n iuncresce
1n 2olifier concerntratiion.

Firoal trhe Cete In Tanle IV—a 1t is evicent

= N - -~ M I I B 1T ey o
Ce_oelhts can "e oubtzinel over o LH ren‘e

of 2.5 to Z.E an. tozt trne nlioinus concentration of

- Fs [N 47 - o 2 - S S S

Plate €2 wae sll_2tly fo <C. Increasin’ Uile concen-
e A~ e A cA TS - - P A S A N - 24 -
tratlon of the clifler Tron 2 Lo 4 res rer liter

¢ic¢ not cliiinste tae fo ing However, u_on increze-

ing thie brl o ateoner cenntent to £ nilli rzle fer liter
(assaci - Lhst none o7 1t wog conevied t.oe wre-
vious 1ng) toe o éleatperred untll four runs 2ad

T s ~ V2 S 24 = s -
L€ IPeliCee 11l 1S COol U_Ob.'_‘JCC. VLUl vil€ NLCil=

el, ¢r .ore protally 1s Cesiroyel or chaned &b t:ie

Tie puriose of Tzble IV-2 is to s.ow tie

outl.uui concentr-tion of rediacel fucaslin =nd H r=n_e.
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R s\ cad e P R , oI . e nev e -
ficheln content frox 4 to £ 1l:i vraas wer liter in-

P Y

crexsed tiie prititleness of Lhe de.osit., An lnerease

~ N, VA =3 K} . PPN I < ks - e e - —
In tne modifier content o 8 to 2D r-is er llter,
m e g s TN S S I’y . L. . I EE Y kL
aovever, reluicec viie wrltllencess Lo o slight enmternt.

e, N . [ 3 o~ an PR A - s, ey - 5
Increcsin_ tiie uocifier content us Lo 40 orane per

liter 224 vy viel:le e7fect on 4.e Hrit-lenzs.,

- - - Fal - - ’ -~ - . 4 a s
AS = gl rr of toe foresolng. wx s Lie
oo . -n S aa 3 a J P ) IS - Vians Lt
...\/l_.jsvi - Ll}C\.k T o Y LEeC 107 R vi.- - lk PO

of nicrel szlis In two liters of w=ter Yy ne=tir .,

) ) - e PRS- NS an P P & 4 P =4
Ueing suonian Zydroxide roise tie 2H to =05t &.8

[

(eleciroetric). Hest Llie solulion to bollin, tener—

ature for en nour &nd aefier allovwil:i to cool slipatly,

reclilit~ted iron. Tiie volu.e nf tie

}_ﬁ
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'r_..
ct
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solution 1s tlien LBro 2t up to two Liters and tie pH
to 2.0 with the additlon of sulfurice ecil.

1
T.e boric ecid c-n toern ne Cls-olved 1 tae solution,
F

l=te for 2n a»ur to an 2o and & 2»1f =49 a current

=nC electrocleaned stecl zlute as

@
PN
.
v
I
O
el
a
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Tie lrst traces oY cor_er c+n tuen e reioved By <us-—



To thils goalution the followin, m=teri-is

Q2
Y3
a

n
fh
m
.-

Zince 1lon 1790 /1

Reduced fucasin 2.0 n./1

Flate for btilrvr nimutes on a vell-=tuffed snd cleane

o]

0prer surfsce unier Lre folloving concitiors:

)i
& tac

Current censity 32 anperes/square foob

1
e st

3.0 tn 3.5

+3

grnLeralare €0 to €O ce-rees C.

Since the rihtener ls consile tiae Zlating

LR}

O

(e}

T
M

$4

v

C

N

a

process, it will be nccesezary to #Ad recduced fuciisin
fron tirne to tlie. Thie data walcn followvis deals
chilefl;yr withh the conguwitlon nf tie oric
Tiie 10D Liter 3sth

Ta1
g tne snne consosltion 28 thie two liter Tzt usel
vreviounsl;s Z2cfore oy
preszr-tlone were nccessary.

Tie volune of the bstll ves firet carefully
eciusted to 102 liters witih ¢iletilled w-ter. Aftem

stirrin: tihe sclutlon thorou_2ly & saigle was witi-

S 1 I X 2k PV L 2 S PR
LS5 O vis, walcil ié’) & LOClilicEl maAarsasw '.,,_"A:,e,

N T TP UL ~ et 3 X coev bt ta P R
Gravn end the p! lezsired. Re_recentatlve sarlee of

M P - ] T ... ‘ N e, £ a.a N
Lac betnh owere oubtiinel Ly usin. & vlece of twelve

of e tan-., Avous 18D cc. of tle solution was witihe-



s 4+ s ey e - PR 4 . . - 3 o0 1 L .
Cravn in tils u=nrer and thenn & portion of Lalsg vaes

cht
-
s}
[

u=zed for tihe necessary wezsirenents.  The »H of
solution was fonnd Lo e Z.E2.,

Tlie Tollowiny etlod wzs tzen used to Ceter-
riine ow noich aclcd wss Lo Le #Ccdeld to the L-tn Lo ive
thne cerlrea pH. 4 ¢ilute solutlon of C. I, sulfuric
aclc weg pregered by ciruting 12 ce of the concen-

trated acld to one liter in a volumetric flesi-. Taen
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