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Tle phenomsnon of the reduction of cerium (IV) in a buffered
nickel sulfste solution occurring st s niclel snods whan current is
{lovdng, »s well &gy whon 4t 1s not, was SLanveatigoted, Camples of tiun
soluticn wore snelyrsd parioiically for cerium (IV) during the course
of the reduction, & metiod of enclyals dasi;ned to detect and meomure
traze amounts ¢f quadivelent e»rivm in @ nickel salfate solutiom end
distinguish 1t from trivelent cerlum wes doveloped, Tils msthod wse
besed upon the cclorimziric method of daetarminetion of hexavelent
chiromivm widch utilizes tle color developed wpon sdding diphenyle
oartieiia,

Certum (IV) wes found to be reduced in the presancs of a nickel
anode wirn & ourrent was flowving sz well a3 wina it wes not, Tle rste
of reduction wzs incressad by incrraesing the scidity of tha solution

snd by using nickel contsining grephite.
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scted as a reducing agsnt in tha ecid solutions wimre the raduction
occurred, Bemcroft (10) then stuted thet there wss no basis for
expleining the enodic resctions by sssuming the intermedlste formetion
of HyN3. No general sgrecment for the ccuse of this spparant anomsly
was shown, Therefore it wss desirsble to determine whathsr this effect
was pecullar to iron, chromium and mansznese, or if it also spplied

to other multivelen? salts, and to dafine soms of the fectors govern-
ing the resction,

To sccomplish this, cerium wes chosan where tle reduction from
cerium (IV) to cerium (III) could be’/followed, This was done boih
with and vithout current fiowing, Ko metlod for the determinstion of
eoriun was found widch would detsct it in trsce smounts snd distinguish
between the respective oxidetion states, Fowever, a method was de-
veloped based on the colorimetric metiod for determining hexavalent
clromium which utilizes the color daveloped upon elding diphenyle
sardbizide (11),



i

¥ gt g

Y ,.p - T~
i0g elentenlyiie o<l orel eane

ol & berpty exhulnnn U

».29, & “’A‘iw"‘ an}’ m 9:‘1;"';' $

6 " N S
tt g e" Co.rm; dave :‘,‘ ? E.‘-L- (RN

Srar Loe ot

Jow ¢t enave R B oo Oy o

“ran e

Py M‘:—‘\-;nw 52 F

e

vl uares for glllip peasumareols

o v R I X e S va el et wg Y I T
wad piildiad Jur 4 Wink, Gl Qed WP, D8 Nl Weel We O e

ol a3l Ay, ey r el 4§ v U B ¥ - ] B r
corugziog, curanls ecdd, furroua salleve, wulards acli, witric

Y &dooad & ermly sulivte, 211 of the per @ wers of




-

- - -

F §
o
-
-
5'.
2
Am
e
52
~

. "' “" Qa "“.z‘..a- u:i}\';r

.. PR T ine 3. P * R, S < . 3 . - ;
® 096 @y & Pk esTolon LiowaTem Sty e o lreenh, Barle o lT4 Ly

PP
Wt L8

s o,

FERRREE 2l

e asy fu so-Te walivte, ey useld &0 G

Ty SRRV B TCY

Rl ‘«.g

A

.. ke 4 k 3 p 14 B N
f~¢8 ( i b mf.":c deitp TR0 M, 27 R s
J
e 0 L5 ¢ R . *vy . o b Y P L Y P o'V a Lo
vha il et the errtom (IV) evmerrteitlion G0 tud Qealoed voilss, L8

Sl radtiriiow

. 2

e e d s a e
B el s i)

g . L P ol . ~vre
¢ corta (T9) wed o The w0 w

- 24 ~, - . Lz -~ ' L £ .. . . -
perioileally Yo cometacant & glow vhas Iu 3, L% virie

: % [y L
wdy e gt 8l

p STl mar T gy reeoved g

Femeplning e L by 2TeT L e el Ve Ung, B 8T U

"3 1, Tisw vale of pelyiilin sy O

: &

KL

[EAPY St NN
aadhlong &b

W eavs ., TELE poooaed wsa o

JiwzTla, Tw rals of pofoe Lon wier Bon 000 lad B0l L 30 au

8 o

B A2 PIII~NIBLISH, Sulh 88 Wil -

Tramellind, on Ws riue of raduchion



152§

of cerimm (IV), & spacisl cell wes used, £ 520 ml, porous cup containe
ing 350 ml, of snolyta was ussl to sepersta tim latter from ths
estlolyte, The anode wss placed in tla center, wille s cylindricel
cathode mede from sheat iron wes plac‘ad around it (outside the porous
cup) to insura uniform currant dsnsitz &b the sndla, . motor stirrer
proviied continuous agitstio‘n of tie ennlyts end a cooling finzer wes
usz2d to maintsin a temperature aypyroxinmately that of the room,
4 current of 6,5 soperes was pssassd glving & current density et the
anods of €,5 awp./dm.3 (80 emp./?t.?), correzponding to thet used in
normsl pisting conditisns, /s before, varicus pH lavels wers used
&d tha reie of reductlon of the ceriun (IV) determined sccoriingly,
indes of cazt nic'wl were used in enothar saorles, both with and
viitout eurrent, to dzterwine the efTact on ihwe reduction of the
cerium (I7V) caused by %he presance of the sdded carbon or grephite
vhich 12 used to promote snods corrosion in comusrcisl plating. £ very
slov riase in pH tended to occur in the sbsance of current, while
definite drop occurred whsn current wes pessed, Jigudn sulfuric acid
wes used to dapress the rise in pH, while tha drop, though not prevented
was recorded, as shown in Tsble IV,

The determination of cerium (IV) wsc sccomplished by sdding 8 mease
ured sount of ferrous sulfste solution (in excess) to the ssmpls being
snelyzed, ifter scidifying with sulfuric scid and mixing to complete
the resction, s messured amount 61‘ solution contsining hexavalent

chromium was edded in exvess, Finally, The clsrectoristio color for
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CERIUM (IV), MG.
N
7

TIME, HOURS

FIG.|. EFFECT OF pH ON THE REDUCTION OF CERIUM (1V)
BY ELEGTROLYTIC NICKEL

l. pH L& 2. pH 23 3.pH 2.8
4. pH 3.4 5. pH 4.1 6.pH 5.1



MG,

)

CERIUY IV,

8
i

TIME, HOURS

FIG. 2. EFFECT OF pH “N THE REDUCTION
CF CERIUM (I1V) BY ANODICALLY POLAR—
IZED ( C.D. 8.6AMP./DM2) ELECTROLYTIC

NICKEL.

l.pH 1.5 2. pH 2.0 3.pH 2.3
4.oH 3.4 5 pH 4.
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FIG. 3. EFFECT OF pH ON THE REDUGC —
TION OF CERIUM (1V) BY GCAST NICKEL.

Lphilio: 2uoHee  FioH2R
4.pH 49  5.pH 5.0 6. pH 5.5

7.pH 5.7 8.pH 5.8
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>
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20

TIME, HOURS

FIG. 4. EFFECT OF pH ON THE REDUG—

TION OF CERIUM(IV) BY ANODICALLY
POLARIZED (C.D. 8.6 AMP./DMZ2) CAST
NICKEL

I.pH RANGE GIVEN IN TABLE IV, SERIES |
2.pH RANGE GIVEN IN TABLE IV, SERIES II

3.pH RANGE GIVEN IN TABLE IV, SERIES III



RATE OF REDUCTICON, MG.PER HOUR

pH

FIG.5. EFFECT OF oH AND ANODIC POLARIZATION
(C.D. 8.6 AMP./DM2) UPON THE RATE OF REDUGC—
TICN OF CERIUM (IV) BY ELEGTROLYTIC AND
CAST NICKEL.

|.ELECTROLYTIC NICKEL 2.POLARIZED ELEGCTROLYTIC
NICKEL 3.CAST NICKEL 4 POLARIZED CAST NICKEL
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