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Studies on Manganese Ferroeyanlde Sol Part IU. Studlee Oil 

the Conductivity duriag Slow Coagalat.iou by Electrolyte. 

D. P. loahi &Dil Jlari Kohan 

An allc:mpl hu bcaJ made in the present work to throw IIIIIIC li!ht 011 the ma:banilln of tllc 
~ io electrical conductance of the mansanese ferrncyanide HI dming the pnx:ca fl 1low coqaJ.. 
tJoa. willl LiCI, KGI. BIICI.. S:tG ... AIC11 ud Th(N~,. 

Manga.neeo ferrocyanide 110l was obtained by mixing pot.aaUom farrooyanide aad 
manganese chloride both B.D.H. Analar a.a de9aribed in om previoua aommonica.t.ion'. 
The intermicel.la.r liqn.id (Potllr&Jiom far.rooyanide 110lut.ion) having the BBome oonduota.na. 
u tha.t of the sol WIWI prepa.red._ by dissolving pota.asium ferrocyanide in conductivity water. -
The oondocta.noe of the sola.nd the in term icell.&r liquid was detennined on the lines sugpeted 
_by Pa.uli1 , Chaturvedi and Bhattacha.ry&3. The BJnount of aleotrolyte required to~
late the sol in one hour waa at fint. determined by the visual aurfa.oe-aeparation method. 
After mb;ing t.his &m!Junt of the eleotirolyte with the 10l the c;ondu¢iTity waa determiued 
~different intervJW of time. Th;11 pr008119 wa.s repeated by miz:ing the interm.kellar liquid 
with the ~BIDe amount of electrolyte. The aol, tho eleutrol}tes and the intermie6lla.r liquid 
WOE'8 pla.oed in aepan.te Pyrex tubes in the GsliMkam p thermostat before a.Dd after miltiDB. 
ihe t.&mperature waa maintained at 20:::t:O.l 0

• Eleotrioa.l oondoctivity was dMermiDed b7 
Ssrfaa oOoductivity :Bridge ning a dipping type conductivity cell All the~m .open.tioM 
WM'e oarried out in dark room using red lamp, 611 dilute aqueou. 110lution of poteallium 
furtoOya.u.ide 111ldergoa. the" photoreaction on u:poiiUle to lllllligh~. 

There&nlte are plotted. in l1'ig8. 1 & 2 (curves a to f). From t.heee observations it 
m&y be oooabulad that ion ucha.nge phenomenon like adaorption. is an i,.,..ntaDI()M 
proc!MS. 

The oomuativity of the sol a.nd the coagulating electrolyte ia ia. all CB9BII great« 
tha.n that of the intermic.ella.r liquid containing the aame amount of electrol)te exoept 
in cue of LiCI, where howsvar not much diffe-nmce wall noted. Black dota indicate TBlua 
of jnt,ennicellK liqoid+LiCL Tho dif1Clll1lii.Ce in tho condoelt.ivfty between the 1101 aod fihe 
intennioella.r liquid system a.leo..,... k; depend on t.he nature of the preoipitatins ~ 
~ytes. With higher va.lency of precipitating iont1, the dift'entne& in OODductance i8 srea&er 
than with mc:aaovalant ions uoept with the qnadrivalent Th+' ion. ThJ1 ia likely due to the 
:formMion of the Th l.l'e (CN)o. 

1. Jo•hi Ibid. Hui ]lloban, '111i1 :J-1. 
2. t'nll,..l'ulliol.{- 1 ]937, 80, 175. 
'· ~aDd Bhal~ ni:.-j~. 19,.., lll. 13a. 
4-. ~. T_.l'..., SN.,J952,~617-



A'I'UDIES ON SOME MANGANESE FB1Ul.OCYANID3 SOL. PART m B 
Ou addiDB the eleatrolyte the aonduotivity iut*nt&neoualy l!hoot. upto t.he m.q.i. 

mmn both in t.he o&llel!l of tha 1101 awl the intermioeJ..l&r liquid, but there ia m appreoi&ble 
diiiaroac.e in the conduetiritea of the ooagulati.Dg sol and the intermioeUar liquid+eleako
lpe. This~ ia obv.iouly oonneot.ed wit.b t.he mechaniiiiii. of ooasuJa.ti.oD.. 
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PIG. 1 Co~:~.ductivity vari&Uo.n• duringllowcoqul.lt.iCIII m ~ fcn-oeyu.ide 101. 

(colloid eon tent of the 10! - 3.8 pnallitrll) 

(a) Sol + LiC1 
"(a') lnlqmjcellm liquid+ LiCl 
(b) Sol+ KCI 
{b') IDtcrmk:dl.ar llquid. + ltQl 

In the caae of A1013 , unlike tha.t ofKCl, LtCI, and SrCI., there:ia a alight lo-waring of the 
oondueta.noe a:ft.enrarda. inAtead of a jump. u in other oaaee. It i1 suggested:t6 be"d:ne.1o 
ao:ine Blll"face ia&ction. A}lt ionll beiug BUBiolently hydrolyu.ble, 10me ~ 
hydroxide ia form.od by liiUrfaoe reaotion, lmd the Ht ioaa in thAt a,yatem would t.hua·~ 
thanby the COodlHita.Dce ill lowered. Theee n.ulte are in 60Dformity with the oonolusioDs 
of Cha.ta.rvedi and Oow01kera!,.11. 
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FIG. 2. Cmtductiv.ily Tar.,lion• durlmg llow CQIBUia~jo.a of ManlfQI~:~e fenocrudd.uol. 
(c:) &I + SrCJ.. 
(e') llltcrmlcellar Uquld. + !XCI., 
(d) Sol + BaCia 

(d') Iatennieella:f liquid + BaCJ, 
(e) Sol + Aiel, 
(~ lntermlcellar liquid + AICI8 
(f) Sol + Th (NOa). 
(f') InteMuceuar llquld. + Th (N0,)6 

'l'b.eau ftllllllta, howtJV'el', do not abow any Tela-tiouship between the. growing eise of the 
prt.ielea and t;be corresponding conduotanoe of the system aa llhoul.d be 8%peet.ed from thB 
formula ginD. by Smoluchoualr.ie. 

:Furth« work ill thi.e line il in progrees. 

Clav«mAt. t..a..oa.t.~ 
Maaw Cln.t.ao:r.. 
J.lua.VT (lJ!mA). 


