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tm mmUmZlm  iif  its* •fcssdard eoaisrticol $$m%mm Wm

$mi t  *J » t ttm  sasiiso&s %  *& jU fi sofefOi ©sa &• tfotorEilnc*2 qm nt, I ts t iir o iy  

mm nsfc nonwroQt sss& ii» t  iHos# «l*sa3ar &<»raX opoi sr<? la  asp? omm 

op» to €&j$sti@gg$ elt§»«* bmmm of tip raeatjsalstisp M tell femfrr&l 

car o f la  arror* A lw  ffoa a ^n® lltati*i*

II Is svtdsgst ttml tio sapsmtt«i of eo&elt fras tb« otfcsr 

o f  i t #  tM r i fraap  ms if t t  s n in a *  m s  a o t &osn failgr s ts iisd U  

fts® prse*it ias& sas* Vsrafbrs, M rtM  with a taofbia 

tffejeotfv* la risa* XI ass first isslr i to develop a sftttsffeeteiy 

m&tmd far Urn $afttttltstf*» dstsmle&Uoa of cotalt* îsa oaoibod mm 

Map̂S as I© bm asst la aisi% tfc# mq&Mmmm ©f prseipitftttoM of 

oelsll m wm «&fS4*  is ©oJations of imytaf pH ve&aas* Sts© w&stloea
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SliaMtiy ttf Pyfntttiplan

ImsoBcfc m  this larostlafttlea be* to A© wifcti tfe# dooolqpMBt of a

jsotio& for tfe# qHMKtlfcstiao furoolpltatlOB of aofeolt &* ttso ob.1fid® and 

within# oooplstaaas* of prootpitstSoa la bafforod m ln tlm * o f taiyXqt 

iiyArai*o-4a» soBeaatrotloa* I t  will bo odtisabî  to dioooso ton* o f 

tfeo prl»e lp l#» isarolirod*

fbo nethod it b&soi oe tfco role Mr# Insolubility of oofeolt salfldo 

la mimtlmm of loo a c id ity . ftso anall m mnt rsaatalag In solution soy 

bo oaasldorod to bo fully dtooosfaMI into cobolt «ad oolfldo Ions* Ilk#- 

«lmm %hm dlsoolvoA oalfldo 1» In oqaillbrlaa with tfeo solid saifido to

*»  **y  w t t # * CoS : in ?  °» * 53**oiT«a • " * 003 * jS » f la  s~ * 
f&® ooncdfstrotioa of fcfe# dissolved mini# Is eansfmt tmdor ttios#

coadlUoae oad feonoo £&x l # t ofem  %  I# ti*o sa lab ility
COO **  r ^ n  r rf-i

constant. k lm  LdaILsj= E. • abero X %$ iko di$®ocistic»
Cos n m .  1

omtoat* nine# CoS pttlt# i« a ocwtaat th# loot mgmUm ®sy bo arittoa

]^ 0 -IL  _ * ttiofo SL 1# tfai ftasiliar eolafclMiy product ooastaat.
# * r  f t  * : *

fh# ^aaatltios LcoJ 8iiA [s]aro tho o ffoe tivo  ioa m m m tm tioasor 

ftc tlo ltlo s *  l  d is li»eti«m  m o t bo dr®» betwmm coocantratioa o f dissolved 

B R lfiio  mad m o tir iiy . Tfc# ra tio  o f th# o c t lr ity  to  its# to ta l 

%%m o f tfeo s loe tro ly te  Is the a c tiv ity  eoo ftte lsa t or tbo ttMvaodyaaBio 

dogroo o f d issoeistioB . Creighton and Firfc (10)» "iMmveir eoBcontmtletai 

o»o «eafcle»ed a c tiv itie s  or# to  bo understood tm les* etheroiee »ta in t*

Usaee the salability product constant I* the prodnot of the activities 

of sobs it sod sulfide ions whtci* detoraiaos the Sisoaat of eobelt os 1 fide



shleh mmim Is  solotioiu th is  so ilT lty pro&tsei Is  fixed smi 

deflm lts* i f  m i o f the qBsmtltle* imroltsft Im the pMhiot is I»~ 

or osed the other most decrease as required y the solubility produei

SQWHtoBSe

the solubility product of oobelt salfide qooi'̂ d is  2jutifa&t«

BorasteSn (XU Is  the tmlme calculated by Btcbst «o3 fsssdsfci ( If )

%  m s of the modified spot iso of Sedlmsdsr* ssnslf ~

~ ic *  X# Im th is equation Q is tbs h s ii of fferertiom of 

tbs salfide* s Is tbs disehmrre potest! ml of tbs salem* that o f 

tbs o&iloB sod. I  is  the nelobtlity product* fits m l ms givea far 

eofeelt salfids is 5 *  KF®*« the m iss fiv m  for fcstm sl«e sal fid * 

is  X*S x $gf®b ^  £g* misicst sa lfid s 1*4 m IS*®** Os tbs other 

tamd* tbs v&tm quoted hp Seidell (lb ) from sort doss %  $ *i*e l (14)

Im. 3S0S sss of th# eleetmelytie seedmsltlirity method* assamlm* 

smsglete d i ssoclstic© sod hy&rolysia, for the so lubility of eob&lt 

salfide Is  safer s t IS depress *g lv:* s so lub ility product of 1*? *

10“* .  Mbs value Is «*tr«»©ly d ifferent from the oms im Xsadalt* 

Bernstelm* the rem its  pftatimsd im the present iwosilgmtlma 

ears mere iwaarly Im accordance with tbs vela# quoted %  s id s ll 

so thtit the diseutmloo s il l  to conducted Im the lig h t o f tbs la tte r 

m iss*

Im order that tbs s © lab ility product fee satisfied ssd s pre­

c ip ita te  fog®* the psedeei of the act is ! ties of sulfide lorn ami 

eribslt iom *w#«t eqosl i d s  10*^* i f  the sa lt is smsssii&t salable 

the oomesoi ratios of ani©*iU«d salt most also be equalled* Chapis (14m)*



fh *  concentration o f su lfid e  loa fur&Uhod by as nqmm* re to tim  o f 

hydrates* su lfid e  is  vasy m m ll* Sawsvsv* f t  is  s u ffic ie n tly  l&rgs to  

cease tofeelt to  be p rse lp lta t ed ssepleteSy to to ih  fo r deteratoatloa as 

the su lfid e * low as hydtegto tons torn! toed by a strenser acid are 

introduced, tbs loa i stolon o f hydrora© su lfide  and hence the ccaseentre« 

t ie s  o f su lfid e  loo is  rap id ly redaeaft* Brener end toeadhfcl# Chen* "sots* 

( I fto )  CIS)# the re la tiS B  between the concentration o f %h# m lt%&o too 

sat th a t o f the hydrogen loo* Mis re la tio n  which is  o f prtoary topertaaes 

to  considering the p re c ip ita tio n  o f ra ta l nslfldes to  sold fs to tlm s  

is  #isiaB by tto 'to lio w to g  s p a t lest £ tp [? ]tfc  - t * i  » to ~ ^*

d tlfg U ts  (161. the concentration o f ths sol fid s  low is  thsc to *

Tersely proportional to a sftmrs of ths osnoscttrs&iow of the fcydrosss 

Ian* k thousandfold increase to the eetosntfsilea o f the letter#  

which Is very nearly the efTset produced % ths presence o f 0,1 so lar 

hydrochloric sold f [p ] ~ *091) t redoes* Mis eoac»t ration o f sulfide 

tow to tbs ratnrated sgutoos sstotlen a s llllo n fo ld , i f  ws caU  

G^to **** eoaesniratton of iho aeniflto im  to ths ssU  solution*

*** * to^/C to® !)^-!•* * whereas to ths stosses of 

seidLij=l*2 % Wm̂* *h« to ttor veto* Is derived trm ths veto* 

tor the dissociation oo»sto»t for the sseentaQr im im tics  of 

hydrogen sulfide*

A point is that fin a lly  reached at which th# oossesfcrattae of 

salfide im  has fceeas* to  ror? sea l! shot the product o f the cobalt 

«®d sulfide im  ac tiv itie s  is to  tongsr #$3*1 to U f a to ***
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xmlan m*t ymmmt  m sttl tto  oettvttloo of ttomo loom tw  r^tomd «&l

too oottmtty of tmdtoooctotod m l^m lrn  in  twmmmfk to matsk m  m&w& 

ttot tlto ppedsot of tto moitiritto® ?,f tto tom® iMdoft i*y too oetfvtt?

t® ©qp»l to t#i is 10~5 # fMs .w i l l  

Is tto mmmmim o f prmotltoUar a ll mi ito M t o  oomieto tot# 

moot to m%&m t̂o h ^ Ir i  totob toicco plmmm Im to to ooô  my to
t  _  -i- -  +  -

oeittmm* jm4t  Ac +h + c i - nh4+ c i + hac .

or# omtttto# tto?.# mtotomeoo to»!ct* m i  os toll* oideo of lb# mgmtlm* 
+» -

aftqpijr* I +.1 ~ BA * Slmitorly *km  m sotmilm of * «rt*«n$ tote it 

oiSioS to  0 M ltttlfl»  ^  # m il of «t mok too#* tto  me& I t t t  I® 

^ I t o r m M P #

I f  to a H tsr o f form mtor mm tt&to east toot ?*r of M l m$mI 

iQdtood&or la  acid w»o oltod t ^  p l m%m &to& tmm f  to  1* 

o tiit#  tfeo m dttttm  o f tto  moo *3o a » iity  o f 0 #C& i m !  sodtom tftro o t# #  

m id  totmy. stoat o atn tlo r wlm Im ito  pS m$oo# Qm ito  ottor !»mi#

I f  ito  sotsUoo o f eotd or i M I  w o  added to  m lite r  ..;* & moSitim

of m was mold# m.« *»& it# i»it# st a# tto remilAimm ofeamgo im pH w?ld

to  m u e d i m^EMoStfblo* Im ito  Imttmr w o  otomm to  p i 0*1 %to
"• *+

addition o f mold or o $ M I Im oprmoi W tto  raottom t A •+ $ - H  

or

f& i*  pmm o f w to im  ooimfcim to  *mit% mfazzm to  M m  tm  

addition of oeldo or g&tolto too oem to to Ismm m  to ff car (zctim 

oast tto  ttdmtloBft tfttdfe omfetfett tolo eeiiem ore Im m i to fftr  moftntloRo#

toff^r mstottomo coî ootiy pmmm a rooono ootoito ^



i f  aaa w l a  s o la tlm  Of X H U « sbiofc a to ll 

affaatlaa buffer m bim  tom ra* *&£•$ aeia or sdSil 

baao* im acta  aiffe & t ig a m ta t lc n  o o m ta a i bo th is  w in #  la

mdk rnl̂ m wttli bba p**g*ar meant of lia  a to tH  sa lt*

Siaaa Im tfea p m m i mm i t  awt mmmaagy i t  gfetsis m rylug 

tba ao&xUam cŝT saatim maSA aaol am mate «$ am ffM M bly 

ibat I t  omM bo §lX»bo® bo f» 7 te | aagra# to  glam ax^ AaatraA 

<s4tti a ftmaft Qwwtity o f l i t  M a t e  s a lt. fte  stock 

solution o f « e ll frapan4 ib i 6*0 amtof rnri a p r t  aoXatioa o f btiia 

acidity aouia giro a a® o f aagradhntal? mo m mioolotoA by %%# 

aquation [h*] [re j-tii [e^o] ent m estflSKei«

Am mpartmmtal otm^r *&o mdlo o f tb© of foot m iff o f aMimg 

arnyiag om nia o f tbo stodfc tolaUost o f m%& to  a acnatsixt i^ m «  

twoBiy^flao ecMc emUfBatat1* ,  o f 0*4 motor nanoaftai aoatata* act** 

s t f io i l l  dtlmtimg «itik m ior to » emataat aolm© of ^  eat la  

coat isobars. 'im  tha |rff m lnm fmS. bam flfetoinad* £0*t cable 

csettmtcr® o f 0*1 ®ol*?r Isydroebleplc seta m ro m liai Im ilff# a m l 

mam im or£#r © »i fm imftimbioa sigbt to  (&t*Un6 of tba affaottm ** 

m  o f tha b o fft* aottom* ib is  goamtsty o f ^ydroehXorie acid la  

o^oim lm t to th?st which wmM b# m l firm  ta rtm the g rm tp lta tim  %  

by&gô en. m lfiA * of 0*38 g ran  o f cobalt mta t la  tfe# fora of the
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G rap h  I .

p H  o f various mixtures before and, as indirectly 
determined, a f te r  p rec ip ita tio n .

zs

Before p re c ip ita tio n  (/)

A fte r a d d itio n  o f  HCI ( l)

2.5 3.5 4 . 5 S.0 5.5 6.0 6.5



2.0
G raph H .

Curve showing increase in b u ffe r action as 
concentration o f acetic  a c id  is  increased.

A 5

/5 20 
c c . ffce tic  f/c id

25 30 35/o



fte  wm&m of ofyatol n e k ll foamed «© toig* t^ t  H i M k ll  im lfldo

preeipttmiod ba* a # 4 H »  otrosfcar* fcoetssoo a t i t *  mmmxm m\rtmm*

Wm flNriM of w&sMmgr thl# £sr of tt* promtpltmtm mort wndootr-Bfcto

tmt there lo *tm  a mm  importem* cfc.'ootlan* fiiio i* tbo propensity

to CKtd&tloa of its  mlfldo to the calfate* Sti* aero mmrffeom

tr  too precipitate ttso greater this p n p iit«  ffels Is im&i<̂ ted fcy o

sl&pla for® o f the ofoottoo tea* the weloelty of rmm%lmm*

tb&t is % ?3s3(a-«1. Getesam (ITftl, where S repreoest# the **m ompoeot 
dt

oat x doaetos the oaoasst o f solid oxidised to tts® time t # X helmt ® 

eomstfmt* I l ls  ê os&iom m at* of course, *»• Integrated lo f f t  It  @e& 

to  meed* file  te&donoy to amidst loo forbids tto  preeipltatios of tto  

e a lfId * is  oo weekly ootd eolation* *?*sd potato to tto  kl&hmt poesibl* 

lim it of ac id ity* ltorih«naor*9 Gropfc n  shoe* tt*«t fcmfftMrimt action 

to rwXatlwelf semil »t the*© ffi o»to*•«  Sowwver, th is  mppmr 

IM t  to moffstUable Iter the row two tbet the otoooot of natural ion la  

imroltrod* I f  amtoretlon of the solo tics  w itti mlfid * to o®|

OORf&ot® the active soco of m alfld* too w ill not fe# at « wariiHao end 

precipitation w ill ho iraoaplet*. ft#  reeoltant of these fmotor* emd 

tfeo o s f i ateoen elsewhere im this pmper point to o pa oolmo of 2*93 

a* being- opt ta n * la io r tfee** aondltlon* the precipitate to Im thm 

fmm of r*l*ti*»X y  largo exystala, to <sniek fe ttlin g  and easily ^mahed 

without te & a r o f oKldatiom i f  reasonable mm km oxareised.

in mrnmtm pram ipltat* tatotea consideration* outer* is  

tteo fir fit place, the precipitate beoame* p a rtia lly  eanserteft oaly to  

ttio m lM e  instead of mtimk? to tho oxide* mm taq p m i*? * or de~





mm method m Umlly iwmtvm m mmmtm m&mmtrU

Mmmxrmmm** e l l  wmmmmm&m gwmrlmiirio* Th* MZmm

m ft  m  c m fb lly  fo r s w lt S t l ly *  Hi®

iMsam**t#lr mmllMMl tgp H* ftioKimrd** t̂ ittmttom awt̂ ot* (WkU 

?fc® tjf& re p e  im® m tr# m a« -with a i««fi®  lo *ils ris p

S l^ te ls* g»ot®Q&ioa®fc«r* Hi# tr &ra®@» ftitoot*o£* ®*«ft ms a i*l#ili&ls#§ 

pimiiSKa# Pgpm btibfellsg oloaiitKS#* ffe® mmmt ae&ra&

mmPmdm mm vsmA m m&mmw* ftm tpa*mm mm pamiflo i %  

saeee#&1 voly BIspq^B l*ti%  aUs&lime poimmmifammî

« l « t  a fte r  timing generated Im a £t®p p » n l^  fey tHo motto® of 

th ir ty  i» rc *B t mxlfwtlts mid m si*®*

Hie I®r&rmg«® molfta® mm mmmmlmd Im a Blr# appasmtas «®3 

pas*®& Im ®&®ea««l®® tlsmeê  m&seirtiai# motto® a®6 Pm bottlma of 

a i s t i l M t  m l # *

Hi# f&mmm m®i  f# r  smarting a*>3 mdmlm tt®  smlfia® me «® 

ertlsn*? #i#etrie  moafemrtia® tmmmm mpaklm of rmmmhtmg a tamper#*, 

tor# o f 1000 dogr®#® "antlgre&a*

ffi#  mPmlMU m m  m il o f ^ramgmrt*’ cpm llty* S tarts m m  nm  mm 

tB® meetle me id * * t m t a  aemtat® ##3 a cobs taut a#ig*ji o f 0*£ 

M lS ig faii ©ufcii*®aial fross #11 Srtavaisatians to $#1# csts of addmd M »  

Taint11© l®p®rltl m* 3tort of eomtfe oeta ma& m f i^ s

momtmt# m m  m&m v& Im ® affl*I® ni votesa to  $*v«dt the  m m  m lm Um m  

to  i># ###3 ifiroa^ioet ife# wsrt* ffi#  m t«r mm& at a ll times am# a



M*

h l^t gwd* « f dU tU iad  water fopootno SWJf6 oftnoj •

ft»  pr%m in I tm mm o f its# to b® ©tu^iad*

wmm&g QotmXti mm thot 1% s te ia  Sat oaoilsr eaft ^leSO^r fW&Us&l© H  

o faaa ohioii poe*»*oA *  d e fin ite  cca^oftUioR* w  stable eater 

e e a itttm * ««ft e©oM be ooiifi«A tap with ease «*»£ AtafaMh*

Host* o f rears** i t  see tmsmŵtg to titm the e m it fro® ttio 

Imparities© p i t ^ »  the seofoe o f softly «m "Beter** m ireea* 

e m it efelerfc!* Im ^sN M l* ^  eomtalmdU aeeerfttat to the lalo l#  

fie® te ire ith a  percent o f mlofctl *  am ile r pmmmfo o f treat* f t *  

isethQ4 of goaf flee t Sea m i the Boost cm fo r e m it  ms& tie  <ne ^ le b  

m i moA %  boater oaft C effia fatal In  th eir & M «  eetfftsi 

o f e m it#  I f  m o te to o f Hie fre s » *tie a  o f ohtcroim tem acM ^laltlo felor* 

14% Silts* ( I f ! *  ohteti praet^ltate® tm e fore eettiliia&  to Use p r a m  

o f Ira *  to rmsmA prartm sly nheo the «o t*lt sdmt loa to «m<Se

m aO aoel* fifes ecfealt ms&m I* rafiSeaolrafi* a fte r sttlterifsf mA

rnmMrng irltfli *»ift fc© tw? fQpliSOQ&laeta &Cld* Ss Ot%pO* » »

I t  to ftm  rasNN*I&itiAe& by w&tmg the estatSea strongly s o li etH i 

ty S rm ie rtn aai4# r̂&a fu m ily  asa m M i eitts d ilu te mlA

m fesftwa* fee preeipl to t tons nor# mmiAmmA mtf%eleat etne* the 

«©0mlt tM aiaeft fO fO t fb tle i to eta* oar trees of oteiret I f  tm  o f 

a n r^ ia ^ rm io o  or n o  pmmm o f t m  m tfs® sddltloa of am oat** 

tb© m o lt m i parifl©® I t  had to be comforted lot© m ffcni 

pm*m#%m the mmmtrnnmim mntimsA above# tester anS Com©* 

loo* e l**#  aaefi e a i^ v m  m o lt efelertd# of ttie lr mmm o f saypiy 

te t the d iffie s a tl^  tuaslveA im proper tag title  e®S loa^tsg I t  la  o 

P ®  as^lm sa ©ana m o  oroHfeltlve tm this tBooetlaottaft* I t  m





I t  w ill roa&lly bo mm th a t I f  tbe osd-prodnot i t  co b a lt m t& l* tty 

wslogr eofealt is  tfeo or-ao e m d ltlm  smi the otarttag  m to r ia l aa oxeollwot 

ahadt la  hod act th« oaoor&ay o f tfco am lya la*

A w ill ad^it Ini said at th is point la  regard to a d iffic u lty  

iMsioroft In  th# roasting and roAastloo o f tho aolfido* f t *  original 

to  imy* o ff IN ) ovfNhdrloi prootpitata la  s ©foolblo sad tim

It  to a w*i#io& abort lo&gth o f iyra« &l*aa toblog cea

centimeter 1st djtamtor for fo o tta t aad redaction* fho ao lfld * « n  

imntoi taoiU tbo fyMB ts&# ooftamd* ohidh rognlrea a baBpemtttro o f 

©spot olgfet fcaairad daorooa Cantlgrado* Dor lay tfca hoati&g* *b® su lfld * 

'mm oacposod oltoraatoly to  tho ogygm of th * a ir  ®si to a d m a  of 

igdragaa* Mm thoogfi trmtmmt cdî it bo d ir boom* m aw

is  *ny ©mo 410 tfeo w l #  o f tho radmod mbal dooreaso to  tho

thoeraUcsl woloo* fb ia d e l my haw# bom duo to  too- roomauu F irst*

set a ll of tfeo aoll&y triostlio  my h«r« tom  drives o ff* "aooaily* 

aofeiat rodrnad mt loo %QB&wmtextm So gal to lorephorto (E* f » las^rm  

loo* a lt*} and tho notarial m I t  mo misfeed op soy horn feooa oo> 

tmlmtrod with osldo* I t  asp rate* I t  woo found amoaoary to i t e t o  

tfele plan o f procedure *»nd imhatltata th« mm abieh mu mod hmmm~ 

forth* Ski* w ill bo doooribod is  another place*
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ttmM tM M M M # g m  ©f

metailia (M l ess Hi# mm% soltshl# fmtlisr s&* prscljxlt&ttm m  

th# eulfldo 'm&w the sm&ltiam eoleeted* flis  m is l me 

tspoa & w il l  m£@h glees* ill#  to ta l welgfet es*#f&ll^ d#t#tml»aS %  

the teothad of mi###* s#& ei JpjrtKHaat #3̂* Ho4# î s*##

-weighed ooi tat© #a#t* ©r is© thro# taB trdl <mM« eaefci?#isr 

flaa&e* to o t fie#  cu&ie eestto&srs of ocsgMtrtttsft 

sold «©re «##•# t#  «*©# #tst th# topi ©f ill# fle e is  feataodi&toly #©*a#» 

#ft o ttfi mfcofc 0mmm9 t© ptotsct *#*s<*t 1©## d m  ^ fH w s « « *

^h# fl»*k» m f$ ploeet on m M r heihs *«d m*a©d tm tll #11 %h# sotol 

m s t# eolation. 9fc# s o li sedations isne# sinsed m i 1st© tiso tas&psd 

ilH g  caMe emiif§N»lo» to&o?s ©sd to &$####» iseh issuer

ms then sot on e# &£h##toe~ccsrorad hot plats m ill the eh&ortd# iws 

sssonod th# bright ids# color # f Hi# trnhjpSroo© eolt# 

step ms tc^an to ieea:# ooeplst© removal o f « # #  sold#

Is  sopM tl© # of tie  m ttss# © rag* of

M l  Is  p*#e$p&t***6 ## t ie  eoind# frm m elkallne gelation* 

hot I t  Is  m il to m  the! I t  #111 i#  esnplslslar re e lf listed  tem 

■elation# tho ^  m l### of #*iloh se# s*tch lose* irortdsfi steps ere 

is&m to  a m iis llls #  th# so li lihsi&tsd d a rto  th# prm tptiotian*

I t  m #* thsr#fbro* asst # question o f finding a sot te ll®  fcoifsr
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•o&atlOBS* $lm  H* p*mipii«fco ms m&m eoapoct «t tfe® hl#a«r tsaror* 

i» Is  tbs o f Ifeose Jlnst# a lt

to  tbs boiling  

tay&eogsn #oMI$# a n  jommA la * " farther prooaotlisi aMofi 000

f&a»S to  bs o#*^ fcolpfal t& iv s ra a ia i adsorpticm canals tod of 

te n  tho sldss or t t *  floslt win* d iet mod m tsr b ete#

host lag* % iio§«a « & fMm mm sat pmm& tsto tfc* oob&l* mtlwllm 

siss^  ta&o tbs spso# sfeovs Hi# l&fctsr* t i l  si? so* S rlt®  f*m t$m 

mga&m h® tim immtem 0m m& dtttiog th is tim  car® m i ts&@» to tug*# 

tbs cobalt eoiutloa ffeco Urea #11 agit&ilco* so I t  mm fm t  Hot I f  

octe t & m  m s iigU ata it sod ihccCtigr sploshed on Hi# s a il#  sbos® tti#  l i^ ld  

ttarfbe© edsorptlon «u* grmt3$r ftaceccocft* Ordinarily t f*  ttMfc 4M 2£  

oat L* ocdtoicd fcoforo ft®# Elaate® his*# «$#$*«& sad then « rs t& tifig  ss®t#» 

mast Is  giscii to  the ecafcsBis* SOo bf'trogas m iffd# Is  %hm oaefised 

%  plnotiiiig o ff tbs xotfe&ff a i l  tefe# sod & allgfet positive prssosr# 

of tbs p t* is  feottt up* a fo s iflts tia t e a u m  «# H o  so ta tla i cods

f t *

tbs ftfltte s t totormSo* *« o result o f this ^ u & tio a  m i 

9  a t  s e tt le  sot *  o rF ^te l-o la sr n p s a ls s i s a ilo r liq u o r*

fta  p i ssaoo o f ts * udufciao s o l i  t a r  iatorceHot



mm «it«i its c«Mlis® I* fssfssllf &*• Dm

ssitlss «st Is  *

is l i t  p8 sslss dsermsas ilia  i*S# o f 

slass ae*m ssa its  tsM teass of its  

«£ tft* l i i i  o f

that H  fofss ««&£f & M s  3sf«r «* & 

s M I s§s& m tkm %®%%m o f its  floss* i t  $$? *&»a ts  s*M  s i tfei® 

soisi H iai ss its  spits* M l  of ssi& ii? is  ^ p is s s M  I t  t i M i

rmmm far th is '

Is  iM N M y  i  ts  m  as tt»S 4&**a«s*ft ^ r m im  I t i l  s till rsgsfi is  

its  m H  safS f^ iM  of siss* s is * s fits®  ##l of aoBditioEs its  

of sis© sr of octal t so its  csifIS® easas® «&** it*# 

dssrs&ss* is  a sari® is  m tm * $b» rs&eitsa i t t s i  

a t ifes so ts ii of slae s a il Is  wmmm%hl® m& s i m jrtrs® 

aalSttar sors ss&ft&s ess Us pcssipStstaft i f  its  ts ils s  s e t  of its® 

salfiSs is  %m mtn%im is  iasrssiaS* or is  His
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mmrn&m 0  m£m® m ttm mmm I# Imm

{iPsiSi ill!* Wm ptoi «tf mmfcm* mmmm *** wtimMk twm ti#

«nix® m&m isit «imi wum ottar .M&at** so* ooiiitr «*i*§t«o

jtA ir  ^̂ wfrA 4 .**̂ ki OiTMii' ■niTUii nJiilL jJi tjfc iMjBll-Mk BtikAMUflKW&m ŜmmwSf- mm WmJtwBmmmSI .pwp9fl*»i 1® *Pw Ĵmmpwrnrnm mBm

mmmM,® mm 1» dkMMte roftgitftt* pr»elpii**l<su & pn rnmm 

MB m  fm i to Jtx&tSll. aXi of iHot# ft# ^K itfiM t

99 19 gN8iap»w» WHS- jlpiUWaWar 19 If JMNB1 199*91 WX«S *l$l£9 Or TO 

ttMFf&r 0# tiONNI fefy WMPf nmĴ  fa#

N̂̂uM'̂SM of fcMs $M§JMXI1§f *q̂i $&$ ŷssXt# &ro gtiNMfc to&ixpi

l̂yiiiit^  .ii|y |j|Mĥ p ĤN8K@toB@SSSB HttlfcOP 
<ŷ anB«t COBÊUStSBS $WP pQ fQffr

a* tfl» $mtm*
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iB& lm lf  mmtmk* Wmm mm £m*mrm twrntm *

is  m%m® *  gmmm mkmm £»r frseigltfettss* is  l i#  firs t glass *  

t« § $ r *I& M et*r U s * is  **3»i*wft* Si 1smmm mtommk? a im o s lt 

i s  i l k ^  sscglii* t*tilpu*u«*» k  «mI «ra«^r t ls t  mm% h» alls**

s i tm  %mm%m o# I s t U f t a s *  «ka pNsstor mm mmmimk is  

§m *w i* I t  w ill s la * is  sola* t&s&t Ms o f sola rsqplroi is

#t*s Stm* ia s lrs t f*i r&Is# is  gm&isr Is  Its# ©sum* «e t&* ls *p *r s s im *  

I t  ssi « |8 | fese^fei s&riasfcl# i«  *&s«ri#i$ ifcs s&sot or « s i s  

s&lis ss tfes faosssssg t * *  ssifeoi*. ?&ils oslsg t i#  s s i  solas* o f
,.̂ ,-,. , laht̂  ̂Si^ im l'i jii% f  SIS M̂Ab -SAmbSa'0'4̂  AJbihA' ta M b l f*AiMAMfeONMASb_̂ aî ltaflStfife .ÂtiAflNubAAfc _J*b~3f*SSMPQNv̂ SW £9nHS)fr ttST

SSSSMKlSSI OljlSlfiSS SS&* ftis  ‘fol1Hâ ,flifjf slSSS tfiHfr 3WHR1-Ir%Sf

$S* f^sss $1* wmm& 0  Osilo 0 M la tfl*a §  & ***r Is  :■■%**»
Ae M M£*& is * ICiGO^”SFS|S*’ jjp̂ SSSr SpSFSPSr

Jg&m M B# fluifEA 4J | i ^iP»-wws- s p *s w  ” ^a’swiasŵ a m-mmm
&m <sm tjm  *.» 1.0

mm ^'|% ssi&r%«& s  osliiss **1 o fisst ss Is t̂ iiffior sit t*  t *

mm mm  sttfc &%m+ fm & w oli *®a M l  (£$»}« i t  w ill w  t m  lis t  tfe* 

g i afelslssi sro Im m  titmm s s l  attfe tf*» asm it « l s s lf stNMW

Skis is  ;;«ntiMy &♦ to Wso as&tssi c s lt sftaot or ipa*s$psls of %b*

I I  sosost ISMS? Hb*i os&sli ®sa ulok^l sosM is  £sio*si&«i

tU ts M r I f  p N M ^ lts llo s  m  th© #m lflds» ^  a is^s l

^rss d.iss©lr@d mtmkm ^  tS s iM  mite#

tfm mm$mid ss i^ iis  M t %mm Ssis^lm si* f i ls  s irs  t i#  s s ^ i  

s f ss-M i %  ilffs rm s s * «»S ^ llii s$sM  sisss
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bee bets reeseei* the hr&Pogen sslftds roselnlss In  the sotat ice ess be 

vary reedll? rmm&& %  famimg *1 * ihroagh the mMttm itor eererel 

hours* th i* 19 9 issthod eitioti eXIsdBfttfts sap detjper o f tmn mssfo $m 

sight erise twm V a n itie s  if  the solution Is boiled to sspol fc^*@gts 

ta X fld **

ffce method ©* follswad a fte r cle»la#«, Ires  and slse sre remoeed

i t  to  preetptfc&te mifkml u ith  d ise thp i & $ m i ms* Bronefc (£?j f i l t e r  

®3*§ eeapor&te the solutloa u n til the oddities o f the be f fa r  so lution 

w ill set increase the re is it*  be^eed mm hundred cable eestlmetere* The 

p® m iae cannot be deteml&ed Is  th& solution beeesse I  km s e ta r liii*  

pretest pelece the electrode* Seooe I t  la  tweetae*? to  1wm  the 

sBSsast o f scat 1© acid tha t ie s t bo added to  ariee » pH o f & ri'fo*l® ^t« lp 

four* The eet&ltgr oust sot bo ieereated bcsrood th is  beasts* o f des§«r 

Of p re s lp tte tlsg  twn^&n©se* 1 f coisd! tloos ere ver? eerefsxlp 90S* 

tro lle d  cobalt U  pr@clpltet«d qB M tlte tiee ly  In  the prmmmmm : f  the 

m&imm e s to rls i*  in  the ro lu tlo s * Ooeeslesallp* Is sp ite  o f pro- 

esstioae* cobalt appear* to te rn  nm&lmm  w ith org&sle residue* Is  

the eolation end &©©» so t proe ip i te te  eoqpleteiy* I f  the e e ld itf le  

leept a t the opt teas fo r eobnlt p rec lp ita ties* smmIjf p® £*§&* the 

live lihood  o f loos fro® th is  ecsise I*  s e tlls ib le *

k ehMage Is procedure free that desari bud abowe sfeid* app**** 

prcsielag hut ?&leb see sot lareetlgaieft Is preetpltsties of cot a lt 

asd n icke l together ss the sal fide©. Is  such a ea$e su lfide * ®jsS 

filte r  geper scrnld be dissolved Is e âe regie eestalalng os seoss 

of feyeUrochlorls sold* the ehlaride solution would be etepor?1- ted to
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Mi* Is ttai lÛ rmtar* for a t**t wfeoe ssttJy two fsaadr oaths ci  m 

Billigrets of ocMLt is prowafit# fho %m%9 m r r l^  m% IM%qp%*A this* 

tfe© tm% oould It# obtained wit!* oa» txssaredtfc of a tsU ll& m  of 

eob?Ut or «vm Imm* the %m% mm Tfflanittskakle with osa iWBdrodth of 

9  zailJLî rrm*







8 J% fa4» Oi/j

§

8
0$
§
cc
awt

-8
O4*

5

0

1 
Ifa
«4

«0 4*
1  %
* I
I  I
£ *

a I

I

«Ht |p
c

*0I
t? c•H 4*

Xt«-{

I
%4*s

I &
* !M *
1 **W O•s *id 0*3 4*
13 •

a
4*«QO
0 H *• 2
"  i
g 5
Vi«

s %

1 ! £ 
8.

3

t?©fa
0,£»

a
0
4*«

I
tt
w-t

§
o
&

2  i  8

s 40
i  s
s :

Q
I » 
° £
£ I

SH
0#£:
fato

♦
*04*

i
£
1
fatd
CDeo
g
%a■a**

-  -  1 1 
I  * I  1

n

I
0ja
4*

o

S

0
%

1

I

£, & 
8 •
I S

i
c 1

: i«“t 0€ 3
18

g a
<i s

I
1

1

3  8

*a
40
» i

!af
0 tta d
fat 8o o

as4>
as
«o

a
■a
•8it
8

2
•H i
fao
s*0
0
2

n
I 2  *8

s *
2  8

I «i *
1 **
2 1

%k I 1 
i * I
i i
i  J

a

40 "8
*  -•Hf 4*
|  %0 «H

2 I

fat«-* *0 
B 8

I I
12

1&
2
5



C
M

I 
l«H

 
rw

o
i.

 
Ow

i 
of 

t b
© 

sa
ap

lc*
 

fla
il 

aft 
*o s

*

i i

0
s
1

* .
8  *I  ft

i
* i*4

1 
1
1i! 

111

i
f t

I
c
f  8i  *,

1  =I «
.  *
H  
'  1 i

5  I
* s 

tr

i
!w*
f t

i a
I !

i
i
f t

Lo
ok

 
of 

Ha
* 

pr
m

m
la

i 
tl*«

 
ro

^
if 

of 
fb

rt
ta

r 
m

$l
«*

 
Va%

 
it t ! .

f t
f t

f
h
I ia  a

1  :Pv
f t

*  S tI 3

1
I<Wt0»

HiI«3*

1  J 
S f t

Ms ;
§ i

I f
«i

•  i
I t8^ *«««

i #  *» 
*o 2  ®

i i
S, I  .I „

I i l l  I m
lf&

it 
&• 

ttr
ia

^
U

 
to 

al
ta

lm
te

 
or

gK
&l

e 
m

 l
n

tr
H

il 
*&

or
o«



k aotitod km  kmm developed ffcr tko qpB&tlt&thr# pm e ip itm ttm  

of cobfclt m  %km m&tt&m «#d mafc*mqam% tif otitalt &#

I&# msfo&m

Hi# of proelpltotioi* of cobalt as th* *oIff£# fe»#

bo#a studied ## # AflSBtSOH Of pB#

Hi# f  eoib#* tfwtrftrfttt-r^ swd 5€fls©#8ti*B5t loo #n

#<Mgi3.*fc4K«## of pro#ipitetl cm he# I*## imre* tinted*

Hi# ooqplotiafte# of prmlpltmtlm  of aleb@2 *• the sal fid# under 

oooSltiae# qptUni for cofe&lt precipitation fcsa been tnrcotlpetdU 

Mottod* hm® k&m developed for tn# of oc&ttli fvs»

U a ie rfe riis ^  mot*!® •« e* **&«# a lm lo im , iro c  ®tsd b m p ^

■ Mpl# of #md« cobalt odd# Iso# boon amlysefi bf tkm aotliai. 

dovoloped*

ffe# erro r o f the jgotfcod tsfcoa cobalt d o a# i#  pruc-erit Ho# &*#* 

M  to  b# lo s t tb#» a&o-issjtli o f m i ^ m ao t cad i«  %b& prmmxm 

o f in te rfe rin g  is*»t#l£ 1### tte o  two-tenths o f on# p«ro#«fe#
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14a*0tep|«# (}mm4 Too# Collado ctait«% sy# imgo 244.

1$ . ©mttsr fo»a fti^t9 Cho®. fow l#. (1910}*

14. s ti# & liti*  r.voiitotlvo ctm ieol MmHymtm T o l. X. to®* *®1«

I f *  OroXgEtott «vrJ ?l»w. flefttroefeooUtrf ?ol. I*  -ogo 214.

lffe *8 « tM tt 0*11 loo* o f ftw o ro it? *! ?*Eo»l»tery* 1M*A 3d i H ob* :*© * ©f§i
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