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IHT.HODOCTIOM

ThU rt»e«pefe problem eonslsted of two piirts* «i« first p«rt

u &tu«S.y of tm iMthod« for tbe prep&r<»tlon of selonie AOld. Tho

seeoAd part ««e th« <l«Y«lopflMtit of a prooedlure using potASslua »«l«»o-

9y&neit« for the que&tltiitlv«i d^iteralnatloQ of Mbftlt*

r*tlenic - oin T\v-^t r-••:^^rf>d In lB'-7 ''3'^ by suspimdllii lead

flde. Tb« I«»4 ••!«&&to was proparod by fusing 8«l«aluia dloxldo

with ^t«80lua mtruto, DasolubXo load •olonato ma foraod i^ioa

load nltrato «»» addod to h dilute aolutlon of the fuslos* This

proolpltfito wmu thoroufbly vosbod with w&tor «ftor whleb It was m»

poBdod la wstor and tro^tr^'i rith hyavQgm sulfido. Tho load sulfide

thus obt«ilnod w»s rmo^ttc i . v. tlon, and the resulting dlluti^

solution eoao^tratod by boiling under dlalnlsbod pressure* Solonlo

aold »«s also prei»&red \sf suspeodlniE other iiotal solonatos In eater

and precipitating the sietal with an appropriate reagent*

Selenlc aald 9tn be prepi^red by the anodlo oxidation of selonlua

dioxide* The eatbode solution is b ir nltrlo aeld, with 55 era** of

solenlua dioxide In &v ce of w^ter for the ';riO(!f» ' •I'ltl (7), How-

ever, tbe eelenlc aeld t^...^ ..repared i,& \ij nltrlo aeld.

iolenlo aeid say bo prepared also in over i^O ^er eont yield by

the oxid&tlon of aeleniOB to selenlua dioxide with nltrlo aold

and then be^tlnii the solution wltn ehlorle acid (fron barlun ohlorate

sad syli^hurlc ueld) to not above 170^ &nd finally In vacuo* Fro«

%hk% Biethod the f In?; i : roduct aaay oontE^ln tracias of chloride oo»~

pounds and »a(HSeQ^;^.

Jfttoe of the above wt'UiC''.. 1;.
. rtkCtloal for ti.fe ;.r r.-tlon
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sold lMie«Uiia Vh«y give :>rocluot» eont»ailiiat«d wl^b forvlfD

ions. Wowi»v«*r, th« following ; rocwdure prc(ittd«» relativtly pur*

dioxide with SO p«r c«nt hyaf roxld<f tnd wftralof the nixtur*

on b ith. rorty-elgtat p«r c«nt of th% oxid« oxidised to

««l«nlc uqLc, Vfitt larger aaouBtit of p«roatld« 70 per cent ve« oxi-

di2»d. aibb«rt»oa and SlBi (&; iMproved the etoove »etiiod by edd-

lag r rt ^vc:^,- • r -Ttdo and aliowlnf the mixture to stand

for in Sin stlX-gleee apparatus for 1

hours, in uU J per cent yi ;ld could iM obtaiced. The

peroxide end BM»»t of ute veter were reaoved by divtlllAtlon on e

steea bitth under reduced preaeure*

The preparation of telenloue eoid is e rether ttm^dard pro*

eedure* Bed or powdered gray 8<3leBiust i» »iowly Added to eoncim-

tre.tert nitric <\cid. The mlvt a is then evepceeted to dryness* The

orude i,>...Lte.ij.<Mii ' lue can rifled by diasolYlng in w&ter end

bydroohlorie ticiu ^iiU repreci, xcatlni; eeie&iua with sulfur dloxi^o*

The purified sele&iua is then ourri«d throu^ a repetition of nitric

&oid oxlaation* An sXtem&tlTif a«thod Is to sublive the seleniiui

dioxide ewsy fron the Xess»¥oI&tilw o%idefe of iapuritles (l)«

The teboTe review of %m lltftrntur** ishcwed that there wes only

one aiietho*^ ;
"f:^-: selenlc 'ci(^-, How-

ever, in Cvv*vi- ;i ill, ijxcwsB of hyoi wi^wi* perox«

id* was ntto«t^i>< x>/« The ^re^eni investig«ition was undertalcen in orf

to study th« otatsiua peraanganbte and hydrogen peroxide

as oxldl;i7lng .t;*
nts for the pri^paratlon of f>ure seXeoic acid* 7



forsign ioeti produo<^4 in tim&tt rtftelions v^rm r«»»ov»d by p»9»i»$

th« soXutloas through a suitable r^slu,

Thf? ni*cond pf^rt of the work concerRa the ooitpXttX«a of cobalt

wit:. , wt.;.^,.'iui^« solesooyamtc. Very littl,.; work has b««ii u-. - vlf'-

p©tai»elum seX«&oeyftiif. t<^ , By cofflp.-.i'in^ t:;*r jTo.-ertias of a«l«ni.uaa

d^l^outtd^ »ith th« edrrfe. svoadJUa^ sulfur ooaspounds» one would cxpaot

««I«M»e/&a»t« lim to iotm oompimfsn with oobalt siatlar to tbot«

tormd by eob&lt &nd tt)« tltlooysinste Ion* W«»t and DeVries (13)

a«atlon th-t l oob'^It-solenoeyan&te-wsitttr ayst«un haa an abaorptaa«y

•^'ar^k r- 1 - 4 n«(3i^ t'^sr*? "^nr r ^*olal nhaorpii&aof

an iritttude blue oolor wssi produced ty eob«klt sttlanoeyanata cosa-

pXax, this eoloraci oonr^lax «aa inva@tig»t«^ to dattrAlne if it

eottid b« uaad for & q,u&ntit«ttir« det^rttia&tion of cobcilt* Tha Beek*

jsaa apaotro^otoflMter ««a uaed to tto&sura tha i&tenaity of th«

oolorad ooatj;>lax»

Praparation of 8al«mie Aeid

Tfv' t ioi; : ; r,ic a«id voa to pra-

*?ter<«ii & sitJOia&i'u -.--luciv^ii v» fciw^v^aivus 4J0la, Xuife waa dona by plao-

l»g «in axoaas of eonoantr&tad nitric acid in & poroalain avaporating

&iuti, haatlQ^ and slo«iy ^ddiog gray aalonius^ allowing it to dl8>

«olva* Thm aixturft waa than avaporatad to drjmoss. the aalattiua

dioxida vaa di«ftOlv«id in distillad wator and tbo aixtura »gaia

Wfti-toratad to dryness to raatova any a-Koess nitric ncld, '^hr^ urlf
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•Alt «»8 <}lsaoXtrftd In water and pXae^d In & glass 8topp«re(S flask*

?he «tl«Blous ftoid «»« sfe«iUlajrdi^«d by titration it asalnst *

•oXatioft of Bo41us hydroxldtt of kaown norsellty, Usth/l orftng* vaa

us»d at «n HUlloatOi ^i. th« beginnliia t-^ ::'nc» It w?if? '•ur*'rc^:lt

to foogfkiz^ tho sod point «« eiiAA^tid t . u«it.r«bro»D-m'-ci-«. . i-

sulfoHj hthal«lB (broflio<-er»sol<<'gr««Q) • This gave a b«tte: olnt*

A pH plot of th« »«I«nious iiClO tltri^tion in given ia Fl<» 1* A

8«eliEn«n j»B nMt»r llod«l M was U8«d for tti« pB d«t«r»ln«tion8.

ou» aoid ha* two pB br«aka» on« at a pU of 4«4'-»3,l and th^ ^mwtnA

0B« at a pS Of 10<-.ll.

For th« firat . tfa» oxidation of aalet-i ^t. «cid with

potasaiua paraar).i(;b; of lOw par cent tb«i parmanganat*

v&a U8«d* ?h« wtigiiod attount of potaaaiua paraaaganiita was added to

a snail volasM of salanious sold. The nixtura was stirred for an

hour and a half and then iieated to 00-^5^ for 15 ainutes. The

reddi»h-broim preoi^ iti%te was allowed to settle before the soltition

was filtered, A Buetoer funnel and Mfbatttf^r) filtttx |>aper were

used for the filtr<.tioa. The preei.. lt»te Wet 1^ wiished and the solu-

tion diluted to Tolttfte. To reisove tbe potaesloa and aanganeee ions

the solution of selenio aeld was passed through a eoluan oontaining

an ion exchange resin*

The resin used was Anberlite 100*^ The ooluan was prepared

bjr ^eing pjrrex fUss wool in the bottoa of a SC-wlIllllter burette^

su.«:>«n^ln}t the resin in a water solution and addin<^ v . the burette^

lliesin furnished by Stohn and Hass Company, Pbiladel, his, ?en»
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7h« rf»»ln a«ttl(»d to tho bottoot or th@ burette and the exo^si v&ter

was ar«ln«»d off «» sore of the »iiu»i>«ttded resin was added until a

eoXuwn of deaired beiibt wns reaehed* The resin was th'^n ch«r|«d

with h/eror^^n tan^ by 'jlo'<-ly - naing & rive per Oex. , :?n of

hydrooblo lu.t-n. aawunt of L.ciu n<ii«ded vaa

d^terniaeu sa/ v>.jwix©a«tt. im fctcid vae run sXowiy through

the re&in it was iraahed with dlstiXied water to reaoTe the exeeas

hydrochloric &ci4 and the chloride ioaa. The effluent aas obeeited

with silver nitrate to make sure that all the chloride iocs had

been reaoved fwwi th* rf»stn, The water Ifjval vea kept above the

level of thr r**!vtr Lbiea v....u fora in the reaia. Air

bubblei. c«u-.t* iji4^i^^<,^^iM.., ^i-u cut tiie effioienoy of the realn»

The eelenie noid solution waa added to the ooluon and allowed

to pasa «lowly through the resin, as it paaaed through the reain

t]»e hydrogen iona were re^'laoed by thoae of ^'Otaaeiua and aangaQ'^t«,

The re«ln had a grtafeter affinity ior the mummasn, th*>n otr5>5l\iffi,

&nd «i greater affinity for th* ,'A.ri-»U\.K v. „. 4,,^

:-lMv-
- ions entering

into u^vUwwi^t^u, wawvi' skust btd added to waah the laat of

the aeienio aoid fro« the reain, it is of courae neoesaary to keep

Kiithin the ea^jaeity of the reain or aoae i^otaaaiua iona will be

found in the aolution.

To oneok the efficienoy of the reain a a. ectrogrsnhie aiialyaie

waa run on the lento sold ^ciu t;h>n. ' r^-n-nh rw' ^o«b l«rge

Uttrc>w - oct--- ;,.;,u. ^>u*tiiiic «oia towiutioa had been

»epj*i^i.v;a lui : * ..ui : ive-oiiUiitor iiortiona aa It oaae froa the

^e»in, and waa shown to oontain, for all praotioal purpoaea, no
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aa»gaites« loos. Ths^ fl&ae etta«h«»at w<*s used to prov* tfent th«r#

ii#r« no pot»3»lu« ions pr»»«Bt. On flv«-allHllter portion that

was not r'^n throu,gh tl*H ri>" In both mnngaaos« and potfttaiua l<mc

w»pe tu>..^ ..V pref- f - ....titles.

.uiah-broifta ;.i;feCu.^iLut,w »«0 ftoXy)}X6 iii hydrog«n
,

-^rsyxidfl'^

The >reciii>itat9 was £n&Iy2t»<l far «fia««n«s«» seleniua an4 fi«lenat«t

It wa» weighed Into thrae ssaiplea «nd dlasolviMl In SC j^er cent hydro-

gen peroxide . To preeli'ltate tbe isanganese the solution was lieeted

to boiling and ooncentratiid a;«Tt5oniwa lydroxld© wes added alowly tmtil

: p.M-v- -a^rhtT/ {? 5.;..; ... llt«;ny. after fivr to ten

£iiltiUfcw«, li^w ijvu . -..u^u '^ihatMan *'...iter

pAper. The flltriite ci>@c)'.au i*^4.i;^lua ligrdroxlde for eoa-

plete precipitation. The pruer «a« plaeed In a welched eruclblef

eharritd and lisnltod. The preelrltate waa neighed as a oiixed oxide

The aelwMte loo «sa preeiplt&ted aa allver aelenate. Silver

aelensite is --isch less soluble rr. -llv^r ..-.-l-h-tr- t of 6-7,

and as llttX iQ"'^ miXLLgTk^i> ^^a4,yk^ ^ui«u.;.Lu a^i^xcu^A to

give a preel^ltate (11). An exoess of silver nitrate was added to

the hydrogen ^>eroxlde solution of th« precipitate and silver selen-

ate precipitated. The silver selenate was filtered in a weighed

Bintered-glass eruelble and the filtriitt; cheoked for aore selenate

ion with addition- : 5ilv. r nitrifxte. The precipitate was washed with

aeotoeif, drl' ^x . ..^^ weighed sis silver selenate. The soles

of selttO&te ere then oalculuted.

For the precipitation of tfelenlus, the peroxide solution was

Made strongly add (6 U) with hydroohlorio &cid and an exeess 9f



6

ftoUd »o4iua aulflte ws.z f4ad«<4» the red »el«nl«i we« fllt^rtd through

ft w«i<h«<l «iiit©r*a-ilaa6 cruolble aud wii>h«d with wator. The fiX-

tr&t« was ch^jc^ed \rf ifHtfdlng aor« hydrochlorlo eoid and sodiim sul-

nte. i.v;iwuwu -'vl • ^ TL^ r.' thP molea of 5«l«au«

^r«i«ot. caiculat«4. The i-.ia ciM.a^.^ ' ^?ray for« on

tM&tiag. For be«t r«aulti» the j »roxl4« aolutiau aiiould be «oo0«o*

trskteU as Buoh a» i>o«slbie before adding tU« aeid 6nd sodluw sulfite.

8/ coai'ttring tb« «ol«s of usanganeee, s«l«fttua and selenate It

wat possible to augseat « fornulft for the precipitate* It 1» be-

lieved that the 4 r^ cl 1 1 to m^MiK&nle eelenete. Bewever, when

larger exeeseea oi .... v ... .-x • r....;.*^ .i^ate were user it •-.eeeied that

soae SABSeiiese dioxide e^^peered* This anouat was u^^il a»d the

weight of the Aengeale seleaste reael&efl About the 8«ae«

this iaethod of prep{trin«s soXenio ticid was not re^iirded as

feasible si»e«: the api^enranoe of an appreeiable ttsount of aangitnle

seleaate in the preelpit&te w&uid orase the yield of selenie sold

to be too sffiall.

It was deeidod to ii«,;vav« the hydroges peroxide method of

preimri&g seleaio aoid by outtii^i dovm on the large (9tv> per eent)

exeess of hydrogen ^^eroxide u«ed in earlier worK* The earlier aethod

was run la sji stoid solutio.. .^Aown aaount of selenioue aeid was

brought to a pH o^. . to a.3i, with aauBonluai hydroxide* An exeess

of 1 ;r cent of tt^v^"^ -^r cent hydrogen peroxide was slowly added

wlu. ;,v .iiring t t - jlution. Ti ore was an increase of about

SO degrees in wv».v4.^M.t,ux(^ indict: at, that the reaetitrnvwas exo-

theralo in nature. The sixture was allowed to ttaiMl about tiiree

heurs and then evaporated to half its volume to reaK>ve excess



hydrogen poroxl<a« or 69BftoiilUM hydroxiatt, Th« solution ««« «h«» yua

through th« Ion f^^ehsagti r«eln to r«^^«>vn th«Fi amoDiue Innr^ prtt««Bt,

r.c-
;

inv rftsm. . . .dliiill' tats dtfXfioic acld plaeod

ia i% iv;U*«ililXiter liJaXdhHl fltafc itrorigly baulo with oon-

««atret«a i»o<liu« hyUroxio*. lllit«r» of d K sulfuric &8ld

was u««d to e^teh the v&,>0: distillate. Th« aulfurio iioia

Wftff then beOK tltr£it<HS wltii dilute^ 5o<3i\i«n hydroxide. It was shovn

thi if->n 'vxch'^nge reslA Amhe I
''"

in'-f To- ?-:-

aovi**,^ isscaa^ uiiadviiitua Ions , ^liittuic uold solutioii.

It waa n«e«ftft£iry^ th«r«foro, to ima a reiin with & higher

eiiii^aoity for maoulm Lorn* Thia was dou« by prop&ring oolunas of

diff*»r»nt r«»ia», d«soribec b«ror9, and passing loo •lililit«r»

of ou's isolar ^maonLum ciUorid* solution tiirough the r«»in, ©^ll«ot-

ing it in lO-alliilit«r a&aples ami using th« Kjeldhsl method to

tho «fflum-5t. rho Im '^•'nhims;^ T-'-in Aabarlite

ohosen.

/Xt«r taft -nl-: el dution had been passed through the new

r«sln and cfi00K#d for aiuai content it wss 8t«nd»irdliied by ti-

trating witi. -iAtiva solution of aodiua iiydroxide, using brooo-

oresol-groMQ as %im Indio^itcr. ^rirtnlc ncld siiould hsvw but ono pH

breiiti running fpo» about 4 vjov/ing th© noi*»Hlity of

th- --^.tilon?: ;.Cid :•: r^i- VoTA&i tt WSS

.. .
... i-.. > c;-^i;MX teCx.. oxidised. BjT

.'iottin* Urn i>U ftgtt^iitit tiiti JiijLX*i*t«rs» of b&se udded fc graph wse

obUined which snowed that 111 sotte seleiiious acid prastmt

There were two pii bresJcs in tne grerh (Fi^, i is believed tlmt
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t«X«alous &«1<3 tbfet w«r« pi-ftstnt, Hor» ruas w«j?« iMi<l« with Incr^at-

lag fcoounta of ^^croxido. It was utMva that ib^s mhm cuioimt of par**

oxld« ii««d«<ji for u.x.. ..^u. — -r ti^n - ^or th« aold

•Dthod of j»r«p&r«itic«» wnaati ta^ A-^.i,. *»Ai.c-.'«ya to st^od foe

two hours bofor« h«atini, tho ylold of soienld aoid waa a llttU

ti«tt®r but stlXl too low to ^ used. It was »ho«n alao that a« th«

oonooatretion of th® bftte lucremiaed the oxida tion of stolonlous aold

daor«*8od, thtts tndiei^tliig tfa;jt th® hydroxido doeo3i^>og«d tho hydro-

gun t.dft. Therefore, this aathoo. . r« '!*.- 1ion nlno dls-

Oara^d l«i..'r.-*etioa.blo«

Dotormlntition of Cobalt

A steyodurd solution tia«&4u» a^ionocyaaato trag propftrcNl bar

tb« JMti»o4 alvoo In iSgyifffif'T Sypthi^alo (4). Attb. otaaaiu*

»ttl«iioe3ftta»t« vfts «r/»t«lllxttdy it m% dlssolTod ii) ttoetono and

stored in & «U8» »topp€r^?!l fir:;' . '"n - 1 -tl-n --r ^^t-'ie- rflla«4

by udoii^i «ono«ntr«t#d hyarocaioi uciu ;,.lutlon«

This proeipltated r«d aeloniua ft&d gave off hytPo$m ey«ttl<t« va|K>rt»

Th« solfmlaoi waa fllt«rrt»d, arlttd^ moA weighed* 7ho oonc<»&tratlon

of the 'Ot«»alua a«l«Qooy&Qato ooiild ttmn b« oulculiited*

Thft aolutlon of oobult mnn vmA® by welghlaf out &a asount of

C^-^bvlt V. -.Ifat« end dllutinj, w IukU-. Th?^ concent t ion of cobnlt

oi'!iC&rod«»

Co»plot« absorption ourvaa obt&lntid for varying ooiicen-'

tratlona of oobult and th« standard seionoeyan<!3it<»» oobalt and watorj^
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and eobftXt efid patAa»lu« eyaaitf*, Tfa« oobtlt an4 sttXmeeyanAt*^

« Mu« »oXution, ai^iffoii a p«|jf 610 nu (Fig. 4). Tb« ttob&lt and

«f«t«r «UWr« show«4 fi Mwll ab^rptlon itt 5X0 au but Bot at 6X0 au*

cobalt -'.nAi potaaalua eywaid© tnrvt'jr -d n© abaorption &t

all. The i>.ti.tru« was as&nnaa frow ^. oob&lt iixjd

A>ot&«alaa aaXcaoeriOiata ano««4 another riti«< io abaor^tloa &t 4fiO «u

and »a« attlx rialBg at 4wO au. It aay ba tiiat tii« alxtur« haa an*

otiiar paak In tm uitra-?lol«t ragloo of tti« s/octroa or it my Jttat

rlsa to lafinit/.

Tha coXoriKi co«i4»x wr^s Inv-'^-t.if'-t'^d to sae It it i jllmved

Baa^te Plffgrant vx cob-.-ii «,uti dlaaoXvad in l-. milli-

lltara oi v.ut4.i iuwi addad to £5 aXXllilters of ti)a aoatoae aoiution

of potaasiua aaXaaooyfiiiata. Tba alxtura was theri dlXuted to 60-

aiXiUltar voluae with it> aUliXltara of aoatona. By pXotttng tha

optio&i danalt/ litaXnat tiia aXliigrsiaa of cobalt r^r 50 mllliXltara

of aoXution It waa aiaoan tliat a etralgfat Uno raauXtad, proving

th«t tos 9&mrl^% folloi«r«<! B«^:*^r»K L,.^ /i^^ ^ ^^^^ aarlaa

or c-h It c .i,^. --..^^ ^ iiittiXer aoXuttion

axc«*,.fc uiiutAU^; viiU. li* aXXlilitora of w«tar Inataad of diXuttnj

with X5 aUiiiltars of uoetone. AXthou«h this raauitad also in a

atr&tfht Xlaa ttm vaiuea mr@ oonsltiersbly lower than tnoaa of tha

aeatona aoiution. it la ballavad that thaaa lower valttaa i»f ri? dU9

to tfia greatar dlaeocl^tion of tn« eotn-Uy ir. i.^^ water ^

than In th^; '^fj'ton

«- .v.* uou».r:...^4., iituaj Um affaet of othar lona on tba

cua. x
. Oopi^^ar, laad, aa«tta»lu«, nioa^l, tin, ferroua end ferric,

sl»« irfiu aanganaaa wara atudlad. ii^^lta of thtse s«tal# wera vat<bad
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ABSORPTION CURVES Figure IDC

I 0.59 Mg. Co
10 Ml KSeCN

^ 0.29 N/lg Co

10 Ml KSeCN

an 0.15 Mg Co
10 Ml KSeCN

im: 5.87 Mg Co

2 Ml H^O

32.3 Mg. KSeCN/MI

400 500 600
WAVELENGTH IN mu

700 800
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and dilut«<S to luO-ailXiiittir voluaie. nm bicjaa reia&ic<fd the s«^aso

ea cm previous ruua — miliUltei ct-nsaiua sel<snoc;''*'nste,

10 alllillti^rv of writer, ^snd lb «.lllu:t . cot'^r.. '- l

V"lnr
,

Th« cuprlc ma imrrie Qosiyl uowed ttG&ia absorption at 01C mu

but th« otiier iona shoveii very iltti« absorption th^re, TiJ© solu-

tions ar« described In th* t&bieis bclo*,

1- 'latioaa of the Interfering lon» and potaasiua 0«l«&o-
c.... . . .. .te.

i\w eoaplexes of , Bolution t "^rocipltptte
» t

Is^d salt

Cuprlc «&lt

M«gri€ij»iuis aalt
Stannous ealt

Ferric salt
Ferrous aalt
Msng&iieai salt
rinc salt

Clear and faintly
yeliow

red cnanging to
coicrlesa

OOlollSftiS
yellow

eolorle'S3
colorless
cl©f r and colorlsa©
clear and f£»lniiy

pink

none

red
wMte
white, foraed
on standing

red
red
none
none
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Table L, Tlie solutions Intcrferiwg ions and tiio oobalt-

:

Boiutlon of : Suiutiott oolor
1

t

t

'i'6=eiplt£te

-r . •! «.

It

none
bi'ourn

. . .. at
Ferric sfiit

ryii..-:aAad blue

whit«

none

Ail tti© iani5 &xe«$. t ?aac aiid ©3iigan#»« tausftd notio«aibl« inter-

r«x*ttno@ with t&e ire«4lnK oX tbe B«Okaian. reduein^ tm ooneon*

tr&tion of th« ions it found that, lead caused r«Xutlv«ly no

lnt<^'rf®r«nc« when two fflllll-^r'.'.nns or less was prR*ient, r«iaftln-

i., ,, . -'as continue •"'v--n i; •
. ...-te »olufcions»

Xo c)i«c?: tl'ds Uit^viiOa ai a .Miiai, cobalt lu s&<aplas ol" &

oobalt 8&lt were weighed and dissolved in 100 milliliters of water,

A potassium seleaooyoaate oonplex was then ssde witb & iG-jaililiter

sample of this solution, A oaiibr&tion curve was drawn sjid tiit*

fttao\mt of cobalt present in t(i€ 10 known ssnples w&s calculated in

Table 3.
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TabI* S, Th« Mialytis of cobalt usl&f-: potassliaa selenoeyajnate at
c«Napl«xing ai«nt.

Sutti>i« : . c. i jat o£ ccbblt I Weight of cobftlt : .rror (mt)
t tfe^-gn (m&) t found, (ag) j

1 ^al <;,0 0*1
£ X«a l.d 0«0
5 i.7 1.7 OtO
4 1.5 l.b 0*0
6 i.3 i,a 0.0
6 uo i.i oa
7 c.a 0,9 o»i
« 0,« 0.7 0.1
2 O.i 0,4 0.0

10 O.S 0.£ 0.0

Tiwi Oi l act of tcMpe^fctut e on the oomplax wei; studied alao. The

optical density at iO^ wae U.6U>., at 25** it was O.&efe, axui at 3b®

the optical do&alt/ w&» 0,677. Therefore, it aeona that strict

coritrol of toaperature ia not needed. However, t!*.er« should be no

large chengo iu teapereture.

The reproducibility of the iiethod waa cheoxed b/ placing the

saate weight of cobalt aalt in four soiutiona of the petaasiu« aeleno-

Ojranate and then taking the readings. Heaults are ahoen in Table

4. Although the first one is h little in error th*) other three

aaaples are in very ^ood agrueiaent.

Table 4, The rei»roduoibiHty of results.

Saaple
t

i Optical density
t

* Itfht of cobalt
t taken (ag)

i.74& l.l
£ O.740 l.l

U.740 la
0,75^ 1.1
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- DISCUSSICK

The preparation of selente acid roved to iM lapractlceble,

*h«n pot&stiuM porsa&s^ate was u»ed. rhe i^reoipltate of Aancaala

8el«iiat« wa» th0 dettrmlnins; factor when pot&»slun p«r««ng»oat« wet

used. With different amounts of penaiuageiuite the emount of the pre-

eiplt&te reaifelnrd f'.irly coT^^t nt. However, with very large anounte

of peraanganate L..bi.^:. «,v^u«^u oe soate manganese dioxide formed*

It Is believed thut this was due to the deeoApositlon of the potassiun

perMen«fiaate. The anoont of Mmganic seXeaate formed rcHoained the

sane.

The h/drofen peroiUde method proved to be impractical because

ft large excess of 5l per cent hydrogen peroxide was needed to ob*

tftin complete oxidation of the seleni ' < «,cid to selenlo acid. Even

with a 100 per o«nt excess of peroxiuu i^hisrtst was only about a &0

per cent oxidation. With XarKer excesses the amount of selenlous

acid oxidised increased to almost 100 per cent* The amount of am-

monium hydroxide added also had an efieot upon the amount of , eroxide

needed. The higher the pH the more' peroxide was needed. This great-

er need for :)«roxlde Is due to decom i t Ion of hydrogen perox-

ide b/ tae excess hydroxide. When %l low eight the

percentage of aelenious acid oxldlE«id Increased considerably*

The effect of the on the ion exchange resin is also worthy

of note. When the selenio tscid ic first sdded to the resin the pH

of the solution is high due to the am«onium ions present* ks the

acid passes down the resin column the sumnonium ions are rec&oved and

the pH of the solution clisngee; fron seven to about one and a half
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or two. As tb« of th% solution d<»cr«a»es the 04p*city of tla«

rtttin ftlso d««r«A««s« The neat «ffmotive rang« for this rosin

Is 4 or sbovft. T'.ith'^r --r-oth.- r j» In rsu- • x .-juod th i U «ff«cttd

lass by . i^^.* uuiuiit ^i, ....;i)orlitft I -uuit b«

us«d l>«forft one Gi^m &ur« of r^Giovlng &IX th« aasoi^iua Ions from

the solution,

ths di«2t«rnln&tlon of cobult \x$ing pot«9»lim s«l#iie«yAaftt«

to b« valid. The aettiod baa Its conoeiitrutloo ll«lts but aoae ad-

justment c&n b« Mi<3« by c' c nglng the cor!cr;nt:"ntlon of potrr.^lnT.

8el«noc/hii«t^ . In ti.^- \r ......uv; -^oa of aalei.ccv i-j

raises the llait oi cobalt conoentratlon, 7h9 eomplex Is definite^

ly related to the rel&tlve oonoentratton of the eob&lt bnd seleno*

eyeo&td. If tlie ooneentratlon of 3ele»oc/eaakte is too simtl tbe

cobalt fores » ooapouad thut will preol^'ltbte froa th« solution,

Th«) ccncentratloo llaat oan be lowered by adding a knomi amniit of

^Ino iOia ooug&iiuse o&u»& Int^rfsreaoe wltii tua determln&tlori

Of cobalt. By keeping tbe ooneentratlon of lead ssmll it will

cause no Interference. Tho other netels, oopper, nlci£3l^ tin, atag-

nesluA and iron, sust be re;aov«d. However^ It »ould not be neoes-

s*ry to remove these aetals '"^ntltatlvely. If the concentrstlon

of the lAterferlng L<m Is v i >a there will be little or no

Interferenee.

It Is suggestea that tiiere might be a possibl'^ j>eak for eob*lt,

lead» iron, ^jod eopper In the ultrs-vlolct region. All of these

metiils show an increase in absorption at 4au atu. Itovever, It is

possible that Instead of « ;»ea* being foraed they aay go on to
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Indications ^.re ttmt thlg metis^od Is reprodueiblo* Tho erx^ra

3rd** in ''"t V'-'n ! rtiti : cob- 1* fr'*;'!ii f>h(^ known ,"'^l*'*'tofi: 11.

the re/iuiui» a.' t^c '4Ci.i-u»4'iOtoo«t€ir.

I, ot&sslua pemanganat d to oxidise selenlous aoid

to T.nienU v.cld but th® yield wcs poor due to tim preclpittttlon of

oxidifc«r of aeXenl i Une «xoe&8 of bydrogea

p«rojctde a«ftd«d to obtain u hundred p^r c«nt oxidation,

5. A sethod fox" determining eobalt using potsisiiium soXftno*

ey&nate the coaplfexing agent Vitk» eistEbiishrjd. liiaits w«re

found t'> h'-- <let*rTL'n<?d b;-/ th© oonc<?sntratio/. >. lassiua s«l«ito-

oyaru-.i'a,

4, The tnt«rferanoe of aight ja^tala wiis studied and diacus8^*d.
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Two ««tbods of nrepj^ratlon for ••lenlo W9f itudted. Tto«

ftr»t uslog pota»»itt* per«Mingftn«t« &o the oxidiilHf *««mt prortd to

1M unsatisfactory du« t v < itate of »«at6alc »ol«xiat«» Tho

pot««ftliui por»«ag«aato A«t. uuu*iu ti> taaown arount of solenloua

acid, fitirrod for about tlareo tK>ur» and then heatod gantly for a

half an hour. Tuo raddiato-brown praclpitata «a» allowad to aattia

bafora beliu filtered . Tlie potaaslum and »angaii«a« lona wara r«-

aoved froo the selenlo «icld solution by baing paaaad through an loo

«xc. ^i.;.«s reain, Aoberltte IH 1 . ;^'ci - nd Lomb Urga littrow

apactrograph was uaod to aaow tliut - t.*^ roaln reaoved tha

potaaalua and mangniieao Ions*

The raddiail-brown praolpltato was ehaekad for aalaaius^ ••lon-

ata and awuiganaao content. Thirty per cent hydrogen peroxide waa

usad aa the aolvent. Selenlua was precipitated by aaiclng the aolu-

tlon acid with c ncontrated hydrocMorlc r^cld and adding aolld aodlua

sulfite. Sllvtji iiitrate waa addeci 1,0 ^icci, ;U&te the aelenate as

allver sele&ate. To precipitate tm laanganeae the aolutlon waa aad«

baalc with aMonlum hydroxide and the (aaoganeae waa precipitated a»

a alxed oxide. The sole ratio of the aelenlua, aelenate and aa&gan«

eaa Indlc&tes that the preelpltatte waa wmganle ael«mate.

Hydrogen peroxido wsa used &§ the oxidizing agent In the aeoond

«ethod of preparatlua. . t ion was «ade ailghtly busic, .

7-d,S, with eoncentrateu tkumoniu.^ hydroxide. A hundred per cent

excaaa of tnree per cent hydrogen ,>eroxlde was alowXy added with

stirring. After a period of three hours tne solution w&s heated to

reiBOTe the exeeas aoao&lua hydroxide and hydrog«i peroxide. The



aaaoalua ioaii wer« r«aov«d by pattlni tti» »olutioja through aaothar

ion ex<5hrm^e resin, Aab^riite tn A oodlfied F-iftldhal AetiwA wa»

ua«<l u>.Uv.i.kiii« the f'f' -^^^ rosLn. '^hi-- nctl^od of

preparation was tneff«}Ci.i ^ uj^ttwui. oi _ ,iu^.iuv i*#«d«4

to obtain lOQ per oent oxlai&tion.

k oolorlsdtrlc »(<thod of detarmlnlnii eobalt ualng potASSiim

saXtiaooyanato »• tbt ooiipl«xing agent w&a investigated* A ooapI«t*

acfin of the absorption spectra »l30W«ki tbut tho eoapiex of eob&Xt bad

i .1, uXO mu, A oalibriktloR eurv« pXottlag optleai «i«n»ity

7«r»us th© BiXXXgraas of cobftlt proved that tie oompXex obeye 3eer»»

!:,AW, It also showed th&t vh«n water vas uaecL ae th« soXvent In-

ttaad of aeetons thore was Xesi. absorption. Thi» was due to the

greatar ciisaoeiatlon of the eospXax In the water soXution than Xa

the soetone «oXution.

The Xnt«rf«rf?r'C»:^ of lor.!, co ftr, Xroa^ tin, aanganeae, nitkoX^

ftBd aagnaaXuai wax. ; _ attnganeae ehowed no Intarferenee

with the eo«pX«x. If tho cono^i^u^ution of Xead w&a kept beXow two

ftXXXigraae it aautted no interforance, Eowev<»r» the other Xonit aXX

ahovftd iaterfaranoe with this mathodi of determining cob&Xt* If the

concent riition of these ions are saiaXX enough it is beXii^ved th&t

they wiXX cause little or n Interference.

WhiXe a CJTiange in t«iu^ lu^i w w.il cause sosm difference is the

reading of the Beelaian cpectrophotoatator bo strict teaparatura

controX is n««ded. the reprodueibllity of resuXts wes T^ry good,

WhiXe the aiethod has sose eoneentn&tion Xiaits they ean be extended

by sevaraX derices. The coneantriiLtion of the potassiuv seXttaoayanate
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0101 b« t»cr«a»«d> a ••all jw>rtloo of th« unknOKOi oobalt aan 1»« u««d

or if th9 oob&lt ooacantratlon i» too «a«U a imowa amount of oobalt

oan hfi


