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I, IlflODUOflOI 

®i@ stip®TOacld«® ar« a gFOUp of-iszjg®n ©oapemn^s whlcb. 

h.m9 e©a@ into »©a® proaiatne® la years .and hav® b«®a 

til® ®mbj«ct of eonsiderabl© lavestigatloa, fh&j ai»® not a 

n®M elass of nmspmrnAs^ Potaisltiai smpeafoxld®, fomerly 

eall«d potasslaa tetroxli.®, was flrit d#s«pib®d alsost # 

eentmuy ago* 

ffli® alkali ani %hm alkaline earth. B®tal» ar# th® orily 

elements wM©h Imir® "betn i*©po3?t@d to f©m ®up®roxii®s» Of 

the alkali «»tal8, th# suptroxides of p©t®issiTi% rubidiiMg 

and ©tsitai hav« long hmm knowB althou^ osly rm®ntXj so 

na»®d» ®i© attliods of pr«pai?mt£o% th« physieal and eheat-

eal pr©p®pti@i# as w#ll a® aany ©f th® tberaodyaafflie 

properties of these coi^omMi hav® p«port#d. Mor® 

i»®e®iatly, levtr&l a®th©dg of pr^aratiam aM th@ priaaeipal 

physietl properties of moAlvm unperoxM® h&rm to«@n ©stab-

llsh®d» Hi® »up®i*©xi€® of thfi r«iaiaiag alkali isttal, 

lithiim,. has tmww b®©ii r®port@d, ®i® literature on th« 

alkaline earth imp®roxid«s is f»ry spar®®. fli®r® hav® b®®a 

reports of th# formation of oxides of these metals which 

contained more oxygen than could be accoimted for by either 

the foinnation of the normal oxide or of the well known 
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a® fell® of %hsm 

«)cmp0W^a 0i» alxtwes has of a ©•oaflletin^ natai*#• 

l&ls inwstlgatiom wni uawlsi»t!ia£®» t© debmrntm it tii« 

•$tlk&ltm ®mrth Jfowiiii si^eroxlies by tli« aetioa of 

liydFOgea peroxld# m, diffdreat :ii3.kallne mrth metal ©«-»' 

pomist BM& tb.® effmt of th© eoasintFatiott of fch« lii'ix'og#!!, 

ptroali# in tls« mmtimB* 



www.manaraa.com

3 

II* iifiiw OF 

Stimetwe of %h& ^pm^xMm 

fotmwlvm 8iip®i»©xld©, orlglnallj eallM 

t^Mroxide wifefet til® a®slg»©<i foM«la %%f ̂a» first deaei»£fe®4 

toy H»©owt If I ta iS6l» At i&at tla«, b# i0sea»i"b©d. fully 

i^® of pmp&mtl&n mi w«ll at tli© pkysleal «ii<i 

#i«ical pi»ep«rti®» 0f tMs yellow to oygmg® onid# of 

potaasl'W# la thm jmrs ifeleli followtd, otli#r of tb© 

filteli »®tali w®j?® F©pof»t©a to torn fiiall» oxia«s, lb# 

alkali a«tal oxii«t ^f tlie geaeral fomula Mg^ W9r@ 

MBBigmA til# s*# t«t»xid0s as It was b@li®ir®d that t^ty 

wmm ionie ©©ffl^omsds eontaiialog tli* asioa Mialogota t® 

th® «adoi3 ia tli$ t@ti»aiiafii®s, 

Hi® po®tiaatl©ii of tilt 3»0l«etr©B bond fey Pamliag |27) 

later l#d Ifeia t© ®wgg®«t t© Mmm. C2l|.) aa Iweitigntioii of 

th« 8tFa.0ttt2»e of fell® i©«eftll#4 potasstw t®tTOxlde» Fatiling 

b#ll®v®d that the eoi^oiiM »i^t e^ntalu tli« Og*^ msdon 

imrtiig & 3-©l«et»» fe©ai» 1« also li«l4 ©itt siauli m cmp&mi., 

©©ntainlz^ th® 02*^ woial4 #olor®d an# fas»i«a3»«tiet 

Ail# til® QtmpGvmAg if e©«tataiiig tli® loa» w^vtlS b© 

©olopl«afi ant di«ftga®tle tf aaalogmi# t© th.© t®ti?msttlfi<i«®, 

tti® ysllow t# oi?ang® eolor of tli® »©*«all®t potasslw 



www.manaraa.com

I 
I 
i 
*4 

i  ®  
:4» 

• S  

O 

49 
*4 

1 

I I  

1 
r4 

« 

© 

® 
4» 

O 

49 

t  m m ss 

0 
43 

& 

I  ̂  §• 

i  

I 

I M 
g 

m § 

® 

s 

I I  s g 
I I I& <s 

1 s> 1 
i 

« 
•H 

i  
M 

i 
5 
49 

% 

J 

i 

i 
I 
i 

*4 » 

w 

S 

N 

« 

I 
S 

« 

3 

s 
© 
o 

I © 
<1  ̂
»4 

« 
ft 

43 
« 

I  
s 

d 

m m 

« m 
® 

§ 

& 

I 
43 
e m 

o 
o 

I 

# 

- . 
% s 

43 m 
« 

« 
43 

© 
%4 
«s 

I 
Jl 
4a 

I  

8 
%4 
o 

•« 

n 

8 
4S 

« 
§ 
43 
s« 
o-
*4 



www.manaraa.com

g ® 
5 g 

s  I  
I  s  

SI ® 
•rl ® 

I I  
I I a  S  
• i 

43» 
o 

2* A 

fl © 
m4 

© 
4S 

* w 

# 

5  I  

f  I  

s 

# 
© 
43 

I 

1 

•? 

.£1 
0 
*4 

# 

I 

I 
I 
49 

43 

<13 m m 
m 
# 
© m 
© 

I I 
3  
43 

4» 

I  

#n 1A Ql r* « '*«» 

I 
« 

1  

« 

© 
•« 
•rj 

I 
# 

I  

«  

O 
*4 
43 
4» 
« 
r4 

m ^ 
8  I  

r4 

3  
43 

I 
© t 

H 
O 

S  
*4 

8 o 

4» 

© 
ft 

I 
# 

I 

I  
t 

# 
O 

S 

I 
'S M 

V* 
I  # 
s 
43 
e 

. .  H  
I I 3 I I 

I 

•g 

i  
43 
O 

® • § => 

fl ^ 

« 

I  i  
« 

e 
4S 

f 

§ 
K  
t  
© 4» 

I  t  
t  1  

I 

» A 

I -
1 I f  ̂

 ̂ •§ 

« 
t9 

J  
43 

5  
m m 

i :  1 1  
•® 
43 

2 S 
g  »  
S  §  P> *1 

|5» 
© 

%4 

o 
o 

«3 

-» h 

% (k 
a 
g  

r-l 

m 3  
5  g  
3  ̂

"g 
© 4» 
43 O 

I  ̂ ^ ® 
I  n 
s  ̂« •!.» 

#» 

I  1  <1 « 

g  !  
f© *» 

0 

4» 

« 

1  
J  
1  
J  

« 

* 

r4 

1  S  
tt 4S 

» Sk 

S S 

: I  
I  
m « m 
§ 

a ^ 
^ I 
1  g  
f l  

1 1  
i  =  

S  '  

N 
O 

5 I 
.s* 

s  

i  
I 
%« 
© 

I 

i  ®  ©  
S  

I 

I  
 ̂ 43 I 

M 
4» 

O 

f:l 
e 

0 

t 
1  

<"1 r 
s 

43 
si 

.. ® 
O •ri I 

%4 
m 
§ 

§ 

43 

# 
4» 

# «4 

1 

•P 

i  
I  

« 
g 

« 

ft 
« 

% 
© 

w 

«« 

o 

O 

© 
I 

<*4 

f 

% 
I  
A 

o 
49 

1 § •s 
§ © o @ 
I  ®  t  I  

®  ̂ © hi 
«® f *S 

« 49 It  ̂

^  1  f  ̂ I. h ^ ja » ® 
» A « 

« » fit 

I  ! f  I  s  

 ̂ I H 
s © 1 1 1  



www.manaraa.com

44« 

t 

I 
© 

1 
I 
4» 

42 

ft > 

I 

s 
© 

•«H 
4> 

I 
1 
•3 
0 

« 

1 
•H 

@ 

§ 
•3 
.H 
% 

k 

O 

5 4> 

m 

•rf g 
5 
43 

%# 
O 

m 

1 
43-

« 

© 

43 

ft 
«ri 
4S 
% 

I 
4» 
« « 
*4 

i 

"S R 
© « K o 

i  ^ ^ I 
w © 

m m ^ 
fs*  ̂ § 

I I ^ t i l  d t f 
» © 

111 
•m $4 m 

rt m 

® 
I 5 
© 

» m 

.rt' 

SI W 

% 

% 
& 
© 

4# m g 
0 

« 5 
# 
1 

1A 
£1 
I A 

"S s gl 
I  
r% 

I 
|4 

I 
r4 

43 

1-4 

« •d 
*4 
H I 
§• 
•rt 
•S 
O 

e 
« 

8 
I 
1 
§ 
15 
fo 

I 
4» m 

S 

S 

m m 4» e m 

I : 
i 3 
t -3 

•»» *& m 
o  ̂
@ SS-
o 

t 

« 

m t 
IS 

1 
t 0 t 
#« 

fl 

« « 
•d s« 
*f ® g « 
& § 
t § 

I 
*1 
4» 
*4 

© 
& 

! 
% 

I 

1 S 
t  
$4 
ft 

I 
9 
43 

m 
1 
# 
0 
« 

« d 
I 
A 

© 
i 

I 
%4 
o 

s 
4S 

& 
43 

l« 4» 
I  

I 
4» 
It 

s © 

43 m 
S 

© 
« m 
Q 

«r4 
48 
•!» 

r4 

I 
i4 
43 

4» 

1 1 a 
4 

I 
I  ©  
*4 

« 

I « 

i  

5 

& 
ss 

# 

• « 

•N. 
O 

# 
«rt 
45 "1 
U 
® 

*8 « m 
I 
« 

s 
s H 

I 

<§ 
t m 

I s 
1 
t o 
43 m 
n 
m 

I 
m 

! 
I 

# 

§ 

5 
t 

® t # 
© 
« 
5 
« « 
« 

I 
I 
5 

& 

I 

1 I 



www.manaraa.com

7 

et th# wM© plaas® ami th® hlgl3t«2» thm eoneentra-

tloa ©f th# «ttp«roxld®, Si©y that the s^Mmetrj of th® 

embl® syst« ,r®qulr@i that th« smperoxid® ion hav® a dis» 

ord®i»#<l o:pl®iitati©a in sodlim imptiPoaEid## fMs, th©j 

i»®port##, wm *»©asoaabl© b®eatas# f©r the lATgm potasslm, 

rutoliim, sBd e@aiiM eatieas ia tti# imperoxid# erystals, th« 

0haf®4 mien h&4 m&m mmt$ ther9tor@, th© 

m^mhlQ ®mti®a attraetion wewli he mm ioainaat w©«ld 

©OB8®qm®at3.y ia th« iiiF«eti®ii of th# n@aa?#«t eatieas, 

i:» 'lai® embi© atiw^tw® of soiiuw amperoxiai®, th® att^aetioii 

of s©iiiaa i©n« womld, b® tiaifem i» all dlrtetlons* •fliey r©» 

ported th® ladt e®li aia«agi©iis f©r th® sateali attiO. sup«i*-

oxidts as ssAiewn la th® following tabl«» 

fable 1 

C®11 Bi®®aii©iis of Alkali Mstal Si^«i»oxii®«® 

kxtn HaOg K% ib% OsOg 

S.W S 5.71 1 6.01 1 6.29 i 

"b" 6.76 1 l^Qk S 7.28 i 

*fftbl® iitaft»i trem f®^l»t®a and I^ttb®a, J. M* MM* 
m 22^3  ̂ mm). 
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aiitftioj?s mportm^ that th® o3Eyg#ii-oxfg@ii distaw® 

iia th# #»p®i»©xi<i® im was Im th© rang® of 1,33 * Q»0^ !• 

Si«y pointed out Miat it th© TOperoxifi# ien vm 

to haw a siE«l« bond »<! a 3»®3.eetTOa bend in th® Pamlii^ 

memm$ then th® b©ali tlstau©# of th@ smp«roxi<l® loa i^ght b® 

«peet#i to b® iiit#»«iimt® b€itw@@B that ©f th© oxygea 

aol#©ittl# wi®i « iiBgle b©»4 ma& two 3-©l®eti»©a bonds, and 

that of th# p©r©xt€« i©a with a TOmal bosd# Sies® 

di»t®a©e8 w«i»« gifea aa 1.2076 I aM l.^'T ^ 0»02 S 
o 

r««p#©tl¥«ly, of which th« mmn was 1*314. fhis» they 

pointed ©Ttttt was in «x®#ll«»t a,gr©Mi®at with th@ir «xp®ri» 

ii#Btally d«t®f®iii<8<l Viiu® of 1,33 t 0.04 

fh#r« hair® hmn m itmietw# stu4i»s r®port®d os 

alkalin# earth »®tal 8tii|j#ro:El<lii» 

fr^paratioa of th« Supiiroxi€®« 

five g®ia®r«l atthods haf'# b®#B ®stablish@4 a» ii®thod» 

for th® pr®paratioa of »mp«roxi<i«!» or a#tho4® liiiioh r^sialt 

tm th® fowatioa of swperosiid®#* 

3.* ii£ asSas Si mmm m ̂  si: 

Hareowt C9) d@sorib«4 in detail th® preparation of 

'M&ioh h® earri#i out by pasting air oT«r tho froshly €i»-

till@d ii®tal at a t©ap«ratwa of 100® S» Holt aM Sim# |12) 



www.manaraa.com

f 

attmdled the aation ©f mfgen on 4istilled llthiwi#, 

®©aii*, aai. pofeassim :pffOj?t#d tfeat oiilf i&® lafefc©!' 

®©tal gm® -til® la both, of 1shi« mherm mpor%Sp 

tsM# 03d.#« of pQ^&Bstm mm to m Mx® 

Mmmm us©i fehl® ©f preparatlm ©f EOg ia 

etemetw® stMl#® profl^uslf dtses»lb«i, JD« Foreraad {$} 

3?ep©j?t®d tlmt %hm jmllow pmvQxM»g highest 

©xid® of li®afeliig tfe# ®«tal la =aii* oi* 

o3qrg«», »©agfti© C3^» 33) tli# i)i»«p«i'itt}i©» of fell# 

oxti.®!! slue# im©€ s«p®i*azii«i# of rmbldiw aafi ©@siiia bj 

fell# &%tsiXm is ©xyg«a# Fl««h.#i' wafi Plo@t«®3? (8) re

port®# fell# preparation of th# *'tip®3?Qxi'€#s of potassiwi, 

riobidim.# and e®»iw hj tk® aetiea of osyg®a on th® respee-

tlir# ii»tal liydTOJcid® ming pma&wtm t© 100 alao»pli®2*®« 

ana rtjigiiis fr«a 3?5® 6# $*fQ® Q* of 

s»aag»€ fF«» fO^ t© 90^ fey tM» pi?©e®ami?®» 

H®tab@i^ ClQ) stated that agpartntly. th# most important 

factor with rtgard to th® formfttioa ®f tmperoxii®! by th® 

bwattug of a«ta3.« ®«««4 t© b« tb@ aiz® of tlia d&ti,®ii, 

Mtfeiw g®?® tb.« aonaxii® a« th® Mghest ©xid@# soiim tli® 

p@ro3d.de* wMl® pot&tsiw* amtoliiw, .aiid e«»im gaT® Mgh 

yields of th« iittp«roxid® by tM.» aetlio4» 

la a Uait®a Stat®» patent of l^kl^ a m»tlio€ ©f pr®-

parii^ potassiii® smperoxid© or ©f sodiia peroaeid# wm» 

4«#erib®<l toy lllller |23)# ®ie li©at®A metal -rapor w«» 
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ttootigh ft heated elwra^ber with #xe®®t tdw OT ox^g&m, 

%i« produet was d@s®i*ife«i ss fe«ing i>y«©lpltat®i hf a#ans of 

a eottp«3ll pi'deipltatw* 

Mem of the smp«r©xl4«s of alfealiis# ©artM attals 

haw l»®ea i»©poi»t«d p3p®p«r#<i by t ! i« aet iea ©f air or oxjgm 

©a the M@tal oi» a t̂&l feytooxii®# M&wmer$ ® patent 

l»stt«d ia 19I1.3 to Stspaaek lit.23, ©©wrM m m®Wio4. of |»r®* 

fwiHg a M.̂ «r o3iit® of mMlm hj k#atiBg ealei-am p@i»o3d.i.® 

im m mtm&ttpimr® of oxyg«a ^00® §» to 2000® CI# w^mv 2 

t© 100 aiMos|to#r«s foi» at lemst 100 komsrs* Hi® 

r©a©ti®a wai d®sei»tl>#d as toeing mrwle4 m% In th# pmsenem 

of & eew|>l«x s®it, fSaDgPtgfOTliQ# m a fh© 

pfodttttf wliteh wii$ jaot <l#s©Fil>®i im mj detail and to uliieh 

m il®fislta fomnlation was mad®* ms to b® used m & irast 

laMMtor, 

la 19l|.9f Bt&phmm aal m<*mowkm» ®me®®«d®d in 

pi»®l»aî £ng sodti» sa.p®roxide hf treating a«iples of s©di»i 

l>®roxld® wltla, ojcyg#a at î 'aagiii® wp to 500® G* 

ausd at pr®s®«jp®s icqp to 300 ata©a'ih®r«s* fb®y reported tbat 

there was no a|ipr®®latol® absorption of oxjs,m by th» peroxld® 

at pr®ssmr®» b«lfw 32 atoosphteres and at teffl̂ ®rattir«s of 

less tliaii 0» A® pressure and t«^«rature were i»-

treaaedj, the final prodmet bee«e more yellow aM fi.Bally 

bright orange as tlie rati® ©f ai|>er©i:iie to peroxide in-

®rea«®d. A yield of 92  ̂ ®edim amperoxlde was attaiued 
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auFistg lih® oxliiatioii Kg©| 

Caetttillj 1:021* ai««@ aufeow wm@ th® t© diis«si»lb® 

febe fomafeiom of th,6 %03» wMefe thmj 

iil€©i?®d %o b® tfae dbi©c®l®lj»-fer©wii »at«rlal fora® .̂ la thm 

lit«lS aiw#sla s©ltitl©ii ©f fell® aetal intt»#4iat@ to tlx® 

f©3watl«ii of fell# It̂ t mmm is©loiP«4 ligbt 

jmllm eol©r@4 «M ISjasaraoTsMi (29* 30)# 

at lat®i» dates# 2?@f>©Ft«d mMetim twaa tli®»a,l data liiicli 

imdl«at@i that tb,® cif potassiw was not a 

eto«8leal eoapomurt, tot that it H«g ®iî ly « aixtw# of tli® 

p@TOxi4® aai til® sU|>#roxii«* Helas and Il®» ClO)* a» w®ll 

as mA ^4mmm (19) t ms©i this smt® aet&od of |>i»#parft-

tl©a la th«ir st̂ etw© ttiadies of th,® ®©-eiill0d ilkall 

t®troxid«i, 

Jaaujai® {!%)$ m ««11 as learns and Majt© (a)t r®poi»t©i 

that hjiy îde and altPit# w»t® forraed ifh«B 

slow oxldatiea of th® metnl® £a liquid mrateada was csupyt®# 

ottt. J©aimls C13) r«|i«5i*t«t that y^rnn sodiia a®tal w&m 

difs®lv®4 in a*oiiia and oxiii««4 tlowly at 

by m »t3P®i« of o^ygeBf th® iw©ii&t»d ia©iao3d.i®i »agO'*®j, was 

fom®dj this e«p®TaM wat th®a mm&rt@A t© th® i®aftti©rfa# 

ftirther ©xidatlen. Seh«eht®?f ®^Mipsoaj> bxA Il®lnbei»g 

(37) btlieTad that th® iatew«tatl®ii of th« data by Joajinis 

was in mmr as th® fomatioa of th@ lesqmioxid® was postm-

l&t®d by this early iwesttgator on the basis 0f his 
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vislu® of th« pwetntag© of soiitra in tSi® oxlia-

ti©ii ppoduet, •fh® pereentag# oxygmu w&b dtfeermlasd oalj 

It was pointsd oat hj Sel3.®cto.t«r ami eo-iroi*te®i»s 

13?) a Mljcfew® of thj?#« parts sodlaa k^-toaxld© to om 

part todiwa gaw f«spy a#»ly th© sia# ptroeufcag# of 

sodl«i as that ealeiaat®d f©i? tb# ®odiw mntmt of fch# 

s#fitmi©xld#, Ia203* Kl«iBb«rg Cl8) thm foî atloa 

of fejiroxli# and Mtrlt# dwrtag tjlto siow oxl4&tt©ii of tli« 

mtal in liqmld aasi@mi& m fotsiblj takizig in 

followiog nana®:? I 

2 la 4. ©g « lagOg i l )  

lagOg • 2 la « t lag© C2l 

2 lag© • e a la® + t IftUg C3) 

t lalKg + 3/t ©2 « Ia©I lalOg + Kj (1^) 

It was Il®tiib«rg*® ®xp«ri®me« that «ir®n witfei rapid oxliatioa 

of sodin® ia llf̂ i «w«iiii&|> th.© smparoxida prodmcad waa 

%ailj ei>nta»i»at®«i witii tha lnyteexid® a»<S aiferit® whan th® 

t@B^®2?atu,3r@ at whleh th® ©xliatlem took plae® was hi#L#r 

tliaa -50® 0. 

S0li«akt®r m& eii*M®rk®r# C36# 3?) w«r® abl®, kowaf®?, 

t® prepay® todlw smp@3Poxid« with raprodtiaifel® rasiats hf 

oxidatloa of th® Metal in Hqtald smaoala ©alj wheia th®y took 

speeiiO. preeautlon® t© avoid mid® fomatloa* fhls «a« 

aeec l̂lshed by th® slow addition of a solwtiom of th# «®tal 

in lifttid waoada to a»oth®i?- portion of waosia throt3#i whioh 
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I® with an wang® ©©loFtd subsfeaue® wMeli-Md tli« 

eeraP'Ositi©® oi? iKCHlg^Og# Wmehot and ta^sehull;# 

|22) »hoif«i that tto,® alkalla® •arth aetal liydTOxl<i®s als© 

gmw9 a fallow fc© ojfsoQg# e©l©r«4 produet *&«» tr@at®i wl^ 

®*0iiia©4 aii*« ft«y F^©i»fc®i that ieeerapofiii ©sea# 

raplily at mm t6^»i*atmr« giving n stwngly y#ll©w e©lor®fi 

ppotect. Cla|OH]fg p®a©t»d sli^tly wltli th® ozom^ wMl& 

Mgim)2 <5li^ r«a®t at all.» tttty al®o r®p©3pt«d that th# 

pi*«#®ne« of mt«i» pi*®T«st©i ,i*©a«tioa of fcli® hyda?©ssld« witii 

memt 

In 19iOt Strmk&r md 'Sbim&mma. y^oFt#d the 

result of an inftatigatiem oa th.® aetioa ©f ©g©iiis®i &ii» oa 

selmtioaf. ©f th© alkali &M th® altolin® ©arthi a@tals ixi 

litttii. amoBlft* In til® ease of tli© alkali metali di»ii®lir@4 

in li^mid MBoaiaj they i»@p'eft«i tfemt a wMt® g@latiia©ms 

a&»S|, ^ieihi tbey ©@ii»id®i»©d. to fe® the h3?€r©xii©i was fir^st 

foOT®4 mpo» passing ©zemiBe^ miF tliyoti#i th© s©l«ti©»j up©a 

fwtfeer adiiti©a of ©xom©,- ^is ift3.it© py®©ipitat© diissol¥©i, 

and a ©rai«® ©©1©^©^ licpii and m ©rang© e©l©i»®# 

pr««ipitftt® f©»®'i*. @a»« ©f fomation ani stafelllty ©f 

tMf oramg© ©ol©i»©<l pi?©fiu©t i»ei?®as«d in the ei*d@r ©f is-

©j'Qmslag atesil® w©i^t of tfe® alkali a®t®ls# ffii©y rspcftsd 

tfe&t ealeim aM hojti^m a©tal» ilsa©l¥©i in li<ittifi mmoM.& 

gaT® & s®pia teown p]r©elpltat© wh©» ©20BiK#d air was passed 

thro-wg^ feh© aoltttioas, ©lis i«fi& hmmn ©©loi»©i pfeeipit&t# 
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d©e©rapGs«n3. rapltlj «f©ii ermpoTSLtt&n ©f th® MaoMa# fh# 

mstabl® pFoAieta if®r@ postu5.«.t#i hj thme laT©stlg&tors as 

%0li^ tli« ©loiald®# of tlie «3.1alln« amrWa. attiils. 

In lfl|.9» asi ©@<-wopte#r» Cl?| r«poi»t®i tii® 

of «i inwatitgafeioii liiieh wm® iiiifel&fc#d in an afet^pt 

to li©lat@ til.® ofang# ©olo.i»©i e©«|>®imd foi»a®€ bj tshi® &etioa 

of o»@ii# on th« mlkali aetalf la liqMid ®imo»la# ®i®y 

wisli»d to i#olat®' |>yo<aa«t« if po«iilbl## and t© 

©afeablisliii dtfisit^ly# thtir eoi^ositios. and stru©tw®» 

I>p©c®dtir# us«d in %M« umk was aodifi«A fr«i that of 

liwastig&t'Oi'i.* Morkiag ani®i' as mtaj'irom e®iiil-

m possibl#, tli®|' pa«»®a Ik^ to 8^ ogdais®4 oxyg©m ov®r 

fia©Xy powd#r®d p©tas»im toydi»®3dL€«* r#sult»at eolor®4 

pr©im$t was t&#ii ©xtraoted with liqtili -srooaiap anfi aft« 

s#parafci©». tmm issoltitel© tht was' ®llow«i. 

to iiirapo^itt©» iiA#Al#« ®-ry8ta3.1ig®d frcai tli® 

mmoai.a Qxtrmt m thi« oweMa ®irap«x»iit®d» Sa.® eei^ositioia 

of tMi redilsfti-tooTO v®jpi«i sll^tly with, eaeto. of 

#ight p3?®pM»ati©ai that ir@3?# out. Analysis of this 

proawt iii«3w#d that it ms »t priswily a iwptrexid® feut a 

Mgh.®y osEiio to wMeb tii©»® mmiom asiign«a tto.® aw# 

«0«©nii®" ana wMeli tfeef to#li#f®4 F«pr®s#at#d a wm el&m of 

#xit«s with th« geaeril f©fwil& ^ typieal aimlysii 

of on# of th«ir p3mftai*atio»« wits m follows! 93«3I^» 

EOg *• 1»;^| lOH «p>- t!i® rmaliaing l*l|.^ was b»li®v«d 
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to be p^ineipally EOH^HgO, lagnatie aat« ga-r® &'imgm>ti& 

acmtiit of 1»6? Bcto aagnat^aa for th® sutJBtajac#' KOj wMela 

liiaieated a i»»80iia»©« hybrid atmetup©, fm th® ozoaid© i©a 

inmltlng a 3»ele«t3?oa li@iid alallai? to tlmt of tli® smp®3?»^ 

oxid® ios. 

In 19^# Ihalty &M Sl«i.ab®rg CS2J dtserlb#^ th® r«p«* 

titioa of tb.« voTk of - la^mriiovskll aM eoaflimati©®- of Ms 

retmlts iii ttm preparatien, ©f potassim ogoaide# K©j» ®b®a« 

iBW St £ gators f^imi ali©'# Miat OtOS hm.A tuten finely 

powder@d ti»®at#<i with a streaa of oaoalKSd ©xyg@a, gaTH 

^o» extradtlon with liftii4 »i©iil.a aM tmhsaqwat wapora-

tioB 6f the s0lwm% a r®d ##11^. the ©afflpositioii ©f 

eot^d aest i?®a«©iiably he aaslgMi a» OsOj trm. th® amlyti-

@ftl aata» Ba©y y9p©ft®€ also that th« eow«9f»oii-di»g sodiw 

«i5®pomi wai !ippftf'®nfely mot soluhl# i» llqi^fi ^Moiiia, tmt 

arualyal® ©f th« earoi# preiwt fo3?a©d hy trtalaent of th® 

toy hyiirexli® with dsoiiis®^ oxygen iMieat®€ tfti# preaenis# 

of ft sl»ilar Si#®« ©olo»€|, p®ys0Mi.gii@tie ©©apounds# 

d®e<3apos#d Tiolmtly with w&tm with the, ©voltitiea of 

oxygea and lit>#3?fttl©n of ^mwgj la th® torn of li#it, fh.® 

&,<p®oui solutions of th®»« mi4.m did not giv# a poslttT® 

p#i«oxid@ t«»t with glaeial aeetie moid as th® supero2ii€®»* 

Wxtalmj and Ile£iih©pg |^S| th# t®i?« oaoiiat® for th«s® 

oxi4#s ia k»®piiig with th« ©14®^ ©©Ewiept that th®y »«» 

salts, of ©aoale aeid hut with EagaraaofiJtll that this 
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hjd-^midm or otli®3? solmbl® salts at rom taapwatw®* % 

Modifying th© proe®ai«'® slî tly, tliat by the ad<litio» 

of laimonlm lijdroxid® to a ehillei aolutioii of a barî w® salt 

to liiieli liydi»©g«iii ptimlde wai «dd#a., tla,« dip@i?exyliydrat® of 

bapim p®«>xid®|, Ba0g*ai2%» ^aa obtaimd* Abov® 30® G., 

undty otli«3*wls@ tk® iiaia# ©o'lilitloiis# tlie aoBopepoagrtoydpat## 

BaOg^HgOg, w&i reported formed, fboy yepoytod that botb. of 

th#s© latttr proparatioM w®?® #®»eatially whit® orystals 

Mitb a ti»ao® of y®llew te tb® preduets# 

frattb® &ia& Sebtilge wer# tb® firit lOT®#tig®t©i?« to 

f*«^e3?t# d®flnlt«lyji tb® fofnatloii of a lil^»i? ©xid® of tb® 

alkalin® «arl^ rnttal® with tMs r«ag#»t» Th®j i?®port®d tbat 

^0% bydfog®!! p«»xld® iritb Oitleiw p®r©xlda oefeabydpat® at 

l.©§® €# gav® & f&Xlm eoioTOd pi»oduet wbieb i*®aet®d wlMi 

molds to fowt a poroxld® solmtloa a»d about 2»7^ gasooiw 

oxyg»a. fhi® tb®y eeii#ld®f«d to b« evidene® of tb® ®xi»te»e® 

of ®» additl©» 0o^ot3iid|i CaOg*Og» Is tb® yellow pr®pai*ati©a« 

A limllar bai»ii» ooapomnd or Mxtw© wa® f®pof»t@d fom«d by 

tb® SM® r®a®t£oii« ®i«y r«fsyi*®d to tbl« gaall p®3» ©®st of 

tb® blglaor mid® m a tot^oxld® of oalolwa and ba3?iiM but 

a®«w«d to b®li«T« tbat it was m addition e«ft©md of f©3?» 

oxid® witb a©l©oulai» oxyg®a« In Shrlieb (7) i»®port®d 

tb® preparation of ealeim t«t3?oxid®, by tb® aetiea of 

bydi*©g®ii p«roxid« on ©alei^M percaid® oet«li|^at®« tt® 

maxiam c@nt®nt of t®t3?oxid® ia tb® aixtmr® of tetroxid® aud 
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p#»3d.<S« was to b# mixtwr® was sliowa to 

be pa3?iffia^»tte lioweyw# liiiah iMleat®i tfe# pmBem&e of tk® 

«î ®i»oxl€» t@s, 

OmXtQm (3) r^©i»t!«d th# pyeparatioa of % s©-0all®d wm 

ox£€« of baMm by aiiing ©x###s hj^mgrn p<ir«atd» t® «a , 

aqueoms s©liati@a Qt bmriw iiydyexl^# at 15® A ®p®3a«dla^ , 

p3?@etpltat® M&8 3?«|>©rfe®d to b# i&ieli hBeme hvttt 

#®leriMi mp$s stMidingi after h&lmg dried la wmmo mer 

f©r s«¥e3c»&l a «»« eol®i*«d «orftli©us •powA^r was i*«-

portti fo»®<i liiieh ®u«lyi®4 a« &.§j* 

1 M#iifl«atl0a of th® a#^oi of prepapatiou of itjp#!*-

®xld«« <l©8erlb#d in Mils i#.@tioa, ©s® idaieli would b© laoat 

w^m&nehlb foi* tmrntige^tigm, w«« i»®port®d by s©yb giis4 

Iltiiibtrg Cij.1) la lf$l# • ft&f att«pt»d to prepare alkaliia® 

©artli mttid s«p«y€ai<l#s bf ti?®ate®iit of th# nlt^atea of 

tii«s® «®tals nitto. alkali «©tal tmperoisiidi, ffii# mmtiom 

mm® out in. liqmld SMioBda* la th® i»#aetl©n of 

b«lm nttw&t0 with, potmsslta ®ttp#TOxi(ft®» a elioe©lat®»bi»oii» 

00lor»<i s©lld WS.B fowm&4 1b tli# liquid aaraonia selwnt wb®ii 

a fomala weight yatlo of Is It- of tk# mi t rat® to «mp©TOxit« 

wm m®@d« Bi© protoet was f©p©rt®d to b« a stabl# mix&4. 

smp«roxii«-p«roxii# s&lt Mirli^ a eoaposltloii 

»i© r@«®ti©n was foiwrnlated a® beiiigi 

^ % log « *«• 21»©j 02 <s) 
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lo oth«r eimt)iimti©B of 'isitjyate® of the alkaline ewfeii 

ffi«tals witti s«p«j»oxl<les ©f fch# alkali »©%&!» in llqtAd 

g&v® ©i^iiene® .©f fowsatioii of am tflkalin# ©arfeto. 

»#tal »t^@roxi<l« OP erm a a.ix«'d oxide# 

5. Sit mmmmmmM Bi. nmMM, 

Il®l»|j«rg Cl8| statti that tb® peroxide byfeates of th® 

alkali ®#t®ls wh®n gtondimg in rmm for $9reml 

days. Si® Bion©liydj?at® MsjcfitBg^d for exsaplti aii«©rdi»g to 

ttj.© wtaefcioni 

3Clg02*H20) « 2 EOg 4 If. lOI • Hg© (6) 

l®«ypx»aiig«eiit of thm iiii.ydi*at« pyoe««d©d la a similar 

sllgog. gig©) « 2i0g k c»h ilgo} iii 

1© #xp®riffl«ntal avitdiic# was gi¥«a fej tfe® autlor- in supp&v^ 

of tills observation* tb® d©gr©# of ©oapl©t«n®®» of tshes# 

f®®©ti©ns ytm ssofe iadieat«i.» 

0* Itaetien® jlnalysi« of tli® Siip@roxi€®« 

51i# lit#ratw# ©a tlie eliealeia p»p«rtl«« waa i»#a©tioii» 

of smp®TOa:id&» is «paips@p although mmnj of fch® physical ani 

tti«fmo4yiii«ie •pTQpmwtim of tii® alkiill @up@roxldies hav# 

l3®«n d®temii4«<i« 

Has»e©wt If) «fc&t©a tliat tfe® potassltai tttroxld®, ®hoim 

lafe®i» to bt ldeati#al to p^tsasim 8«p#roxld«, i»@aet«d 
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ritpidly 1» alkali©## water, aG4 dilute aeidi at ro« 

t«^®rattt» llb#3?at£iig gm &M- gl^iiag a p®i»©xi4© 

BolutidB# ffli# ©qmatiou ia texts ameli m Pairtlagtoii {26)^ 

?«kti am lellof (2$), md. oih,br staadam laorgaai© 

r&terme® WQ^kg for tia® of s«p®p<»i:id»s in adeems 

solution It girm a»$ 

aiOg # 2 Ig© » % • %0g 4-- 2 ms |8) 

¥®l»s C^) f»®^ort®<l that th# alMli »©tal @ttp«r©xtd®s mm 

quite st&tol® ia mnmntmt9f4 mlkBlim at Im t«ip®i»atiir®»» 

&au» aaA p«®»at#r 120) r«porti!Mill|r nbl® to mak# a 

two st«p. tuaalysls of alxtwes of potasslm supepoxld# aM 

p«3?©xid® oa thm basis that th# at^eroxlde llto#rat©i ©xygsa 

with v&tm at 0® C. *&11# tfet# p«i*03i:ld© mt« At i»cm» 

t«pspatwe u&t&r o-r mM$ d«§«p©s#d botli iup@s»oxl€« and 

p©r®3dd®i« 

M l#«t®i? at 0® a, I 

2 sog 4. .glgo « og ^ hgog 4 2 k01 (95 

%®2 2 sgo « h2®2 *  2 s m  ( w )  

(h) ¥&t@r or aelds at roeo tatp«j?atttr#i 

2 ,10g 4 2 hg0 « 3/2 ®g 4 igo' 4- 2 ®w in) 

igog • hgo « 1/2 ©2 ^ 2 c3-^) 

Il®iiito©rg Cl8| tSfimA that ddt®«ttlnatlon of •nuptpoxld# In 

alxtw®s of sttp®roxii« and p^x'oxMe toj tti# a$th.od of Iraiia 

aad Paraent®!* |20) always gav# Mgfe resialti for th@ 
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superoxide eoat@.iQtjf. possibly to loeal heatisig asnd a©** 

ec^osltioa o.f tli© lii S&fh and SLeiBfewg 

-•CIlOl fulilisliei a a#th:od tor-tk® ̂ iiantltatiTO 

Qf sii|j«po;Eid$ ia aixtmrts t»t swpsroxid# tai p«f»©xli®. Sii« 

amlfsis was &oe©a|>llsli«d by Isyaatatat of such mlxtUFSB with 

glacial a©©tl6 aeta aM ii«Miyl plî talat® m MlmmM at 0® 0. 

f»eM»tto.irta' ̂0f th® total a¥allAbl» ®syg«a twm th.« st̂ eMxld® 

Mas ltl3®yat«i. by tM« r#ag»t mx&m thes® iMl# 

•|aa.« p«ro3Eid# pf©s®»t wm a©t 4mmŝ os9A ®» Aws toy ©qmatlons 

13 and 111# fh# folw© of 0xys.#a liberated wm adaswai by a 

gas btt3?«t. 

ca) 2 1©2 ^ s§2®3% ® ^ %% *' % 

|b) igog • g- « 2 »gh3% %% ' 

®i0 total oxys#a llto@»t#i f«m both th# &upermia@ ani 

I>#,r#xld® was 4©t#i»lB#t by «ith®r of two a® 

smperô id® ietewis&tioBt aay hm follewed by ieeoapotitlon of 

th® p«roxid« r«iABtag is tli@ smxpl® by tli« adiitieii of a 

#olmti©B 1 M# wftto, ip«ap«et to HOI mx& 3 M, witfe rmpmet t© 

F#<lljp 01? tM» s«s« eat'̂ yti# solmtioa may b@ ias«i to i@<-

ê oî oae botii til# siip®r©xl<i® mA ptroxid® of a n#w 

Bŝ  methods w#!*# to glf© th# »iw® i?®li«bl® r#»ttlti 

for total oxygen* -flie authtors fepofted tkat a© ©3cys»» Wii« 

fetâ  t© b« lib©i»at©4 fi£*m sotim f«i»oxld® at 0® by th.® 

j?«ag'0iat of glaeial ae«tie aeld gad diethyl phthal®t®, wtllm 
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At 0® 0. always otemfe# of oxyg®n 

fffoa tli® p#rc3ixl'<i#* 

Sfci^lxaiiom aai ( k3}§  ia feh#tF ©arli* work ©a 

preparation of soil«a stipei'o.xii#, t©wa& iliat tli© mag-

netie mmmnt a#asw<w«at« gaw a' yaXtabl® eaftt®Fio» f©r tti® 

siip«F0xii® 0®»t«at to tkair pF«ps:ratioas* fliey f©imd tli&t 

%fe# gp« smse#ptlMlitf of tli® pj?©dtiet obtaiaei hj Mgh 

pr@gsw# oxiiati®!! of soiliw p#F0xid» linearly 

wltli %im ^a»tity ef ©zfgas abs©rfe«i# % flettiag graa 

am®©«pi}iMlity nram weight per o«at soilw s^erorld®, oa 

th© ba»l« of th® oxjg«a ®v©lv«4, ¥altt«s for smparoxii® 

war® ohtedm^ ifeieli agreat wittofa ^ 3^ ®f thoa® 

obtain®# by pw®ly Kaalyai®* 
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aiialyz©4 lot of lakers* JBaOg .fcot 1831)» !&« itatdrlal 

was label©€ 89*22^ laOg i«id vm Indieatfui %m to« fr©« of 

earfeDnat® a»<l t'olfat#, 

®i# p®r ©©at Ba#g ©f tliii aatarlal wat by 

botli th# p«i»aagftiafe« &»d iedoaetrl© m&iih<o4& gLvm %j Wagner 

|$0) far malyili ©f p®rGa:ld««» Si© i»©»aag«iiat® was 

r0eo®a«M#i as being %1m aor® rellabl.® % ia¥®stigator. 

Ja th,® p®waiigamt@ titrafelo% ml. «sf a s©lm%i©s ®o»-

tmialBg' 2^ Hi# ©f ©®a®«at;rat@d 1©!, 10 al» ©f 85^ 

1 jal,» 0f 10^ lfe®,g»6HgO iolmtlou p®r littr# w«r@ aMed t# 

th© siwpl® ©f peroEide* ffe« tltratl©» wiMi standar^t 

potaisim p#»»aiiga»s,t@ proe©@a®d lj»i@diat@lf addition 

of th® a©iiS s®lmtioii m4 ©©ntlaaei rapidlj^ with utirring, of 

th@ SQlmtion^ matil th« #ai poist «&s In %h& iod©« 

*©tri© 1^ »!•, of 10^ K s^lutioa, 10 «!» of Q0' 

•©lutioa, and 100 al. of mt®r w#r« addtd to the 

iodlii# flask eontaiadtiig tli© »m^l® ©f peroxld#* fh® 

tltrftti©3a flask wa« »t»pp«r<ti aM .ftll©w«d t© .attaad for 

forty atnat«» at i^eh tlm® tli© fr«® iodl»« wa® titrated 

ni'Mi standard sodltM tSiioiidfat© »oltiti©» with th® it&reH 

ts^ieator add«d m t1b« ®«<1 poi«t wat mar@d, iaj additional 

iodiu® lil»riit«d wag titrated after amtiier tMrty ainut® 

t-Sme- p«r£od» 
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smssllffi sm..mllsm^mriasspsssi&.agssr 

fc25s!^* sttofax pft|>apat£©ii« ©f baftm oetah îrat# 

w®r® preparm by tli® g®ii#iral sstliod d©s©flb®d bj 

and C3l|,, 35K Ss-e ©etaltydral?#, a stable liy^rat# of 

tai# alkaliiM «&3Pth. atUal f#TOxli# afc ordimry 

Wit# pro]^ai»«4 ©heelc tb© best of soialysii of 

©xlt®8, bi® p&t mnt total available oscygsb wii» 

by titi*atioii with staaiiij»d jptusaBgaaafe# solafctQs^ fc« per 

mn% laO wma by titiratlsa witb stsMmrd HOI »©lia-

tiG» maing a aiaetw# of aetoyl mi «nd bPi»--©.iP@aol ,gr*©s 

indicator t© giif« m and. point ©f blm© t© 3?«d, la tb® »®i(S» 

ba®« titrati©B« lb® f«]p e«n% water wat ©aleml&te«l by iiff®i?* 

mmm ia all ea»®»« ®i# agcwasy ©f fcli® «»1^od 

of analyst a for #«»% MO was #b®©k«d ©» %w© of tib« 

pj'tfiax'atieas ©f tb# ^©©t&yili^at# by th© giraviaeti?!® d®t®r» 

Mimtlea of aiS%, 

tt# b»i« peroxii.# oetdiydyat# was prepared by slowly 

witb. stiwiag, 5© «3»« 3^ h#2 of 

bwim l^yiireati#® #©lufeteii at mm 

f5i@ flM ©pyatal# of tbe ©©t^yirat# wsf# filt«y»d by mmmm 

of tt auetion fil%«F| !&©». febey *«*•« if*ali©«l om feb« filter 

with wat®r^ a ««11 Mi#mt of aleoboli and 

finally, a aaall amiiiaiit of aabytoemt «feb#i*.- Wm pr«p63?«ti©iiii 

w«s»« toiea foj* a sli©3?t tia® b«tw««a filfe#? p&pmr m& ̂ ®n am-

ly«»t* 
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Mith Aiiiy<ir®tis aleohol and aiiiyapdiaj 

wm used to witsli th® pi-eeipltat# ob the 

?p#par«tl0ia j*# satwatei barlia hydroxt#® 

solutioB Mas passed lato 3©^ 

diliitedl, ®i® light yellow pMeipitat® fonatd was 

-wagh@<i with ifflhfir©m» idl#«h©l aad 

• fi*0|jwatioa IC» Was |>f»@par®<i th# mm® wmy m 

pFtparaties Jm MmlfMlB #f th« aaterial wri ©ayfi#^ 

out after th® prep&p&tim h&d rmmimi la a aesleeator 

oT«:r Sskydr&m tm tw hoiw®« 

Pi?«pa3?atio» !«• A pertiea of preparation 3 wm 

tr$at«d with «xefli8S 30^ %% -^or ®iKt«ea hows at reoa 

t«®^«ri,t»r®«. »at®rlitl .wm th«» f llter«<i wmahM 

with a^aytos-ttf tl©oh©l m& anhjirom# «tii»r. 

?r@p.arati©a M» Vas preparst in th# nme mmmm aa 

pr«parati©»s W &M. » ®x«®pt th# pr«®l|»itat« Mas net 

wa®h.#d with watsr*^ 

Pr@pia»iitl0B A p©rtl®a of preparation M wm 

tr©at«A with «@#s» 3©^ %% t^^tratur® for 

tw®»t|r»f0iap homri# fh® aat®rial then wms filtered a»i 

wshtd with aiiiydrous alcohol and aifeyt-i^us ©tanor. 

Prepamtioa 1» Was prepared in th« »«© a®iia«r as 

pr®par&tloa m« 

Freparmtioii A portio» of pr©paratioa 1 ws 

tre®t®i with «e©sa 30^ %®2 tw®aty>»fow 
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liottps* 

0» ¥a* pi?©pap@d in tk® s«a# nam®®' •&« 

preparations M tad I with th» siagl© dlfferene© of 

emlliug feto.® p©?oxii# soltttloa 0® c, loaa 

dwing tli« alow addltloa of si.tii3?at#d bariw hjdroxii# 

»©luti©a» 

?i»#p»atioa A p'Oi»ti©n of pi»«pai»atioa Q wm 

treated Mith mmm 30% %0g st 0® G, f©a? I?w©iity*f©w 

hows* 

Pi*@pa?ati©ii f* Mas pT@pm®d In tla« laia® aaim«i* «» 

preparation 0# bi# pj*eslpl%afc» mm treated 'tatftdiafealy 

with «xe©is 30̂  %®2» t«ip®yati»# of fch® reaetioa 

flask and e©at«iiiti was a«iafcain«<l at 0, fm* tw«aty-

f#w hows* 

%, was prepared im th« sm© aascm®!? aa 

pftpapatloB 0, A gortlds ©f tla# preparation wm tTOat@4 

idth «jee@is 30^ %% i»w©atj*f0i» how®# 

fi?@p(«patioa %* A portion of pr«p«r&tio» % vm 

k^t in & 100® •• 110®' §• mwm tor tir#afef«-fotii» boia3?@» 

fr#pam%io» %* A p©rti©» of pr®pii3?atio» Q was 

kept ia & el©s«fi ©©afeata®# £a a refrigemtes? at 

tow t«eaty*f©t» tows, 

?F©p«?afcion 1* W»i pr®p&i*©i 1» th© saia® m&waer m 

pi'tparatiea 0« 
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Fs*«payatioa A portion of pi»®p«xttti©ii S wa® 

pl&eed ia a 1.00® • 110® 64, ©tsa for tw®at}j«f©w how®* 

3# ©ftlgnlatieai aaA i*»iml,fei 

®3.® tilraUioii i«ta ©Maiatt la fhrn'mmlfms of B^@rs« 

aaalyaed »a®pl« of barlm ptTOxide sf© iit f&hlm 2 

lp» 131* i'ttna 1 to'9 iaiilusiv# w«f« eafi*iea out by th# 

p#»Migiin«t« a®^h«3.d, Iten^ 10 and 11 a mm eaiprtei emt by 

tb© io€««trie a@ife©d« fe® #x|)i»«ssioa to eal^ulat# tJi® 

p«i* o®nt bailum p#2*©*i<l# of th.m 8«ipl©s wms «» foll©wiS ' 

% ^ 

»!• x I» of tlti*. «0ln.» X a##, wt, of Ba% x 100 
'#t# ©#• ' 

B©th tb® p#raai3fao«t« and tod««ti*ie aetiiod® of tit»» 

tio» of til® aaiAyss®<l sampl# of h&yim p@ro3cid« gav« aatis-

faet©^ r«.»«lt® tor p@r mn% BaOg, &« f«@t tliat tli® vilm® 

obtai»«i for til# pep eemt pif3pox;£d« was sliglitly loM«r thjui 

that glfmrn on th# lab#l wai of u© parttemlar e@a©©m as tli# 

oattFinl wai »0V®r®l ©Id# th# p®,m«D^st»«Lt® metdbiod Has 

th# em ad®pt«i foi* ws® in fuyther tJialya«s of prepaimtioa# 

for p@ro3cid® «ia<i total availabl® oxjgea b#em«a@ it was meJi 

l«»s ti»® coBf-KBaixig md i» g&nmv»,%$ a©r® »atisfaot©iy than 

th® i©doii®trle 
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% 

fabl® 3 

Jsmlysla of P#roxid« Oel;8toyas»afc« 

% ^ t©tsa % lamol 
lao % sgo bao ^ 

a 
b 

^•56 
53.0f 
52..ft 
so.if 
50.91 

s*m 

5*o|^ 
s*®l 

l#.li 
kl.st 

&?{ 

!a.05 

1.07 
im 
1.08 
1.05 
1.05 

l̂ oq 
1.00 
urn 
1.0§ 
1.00 

6.75 

7.3f 
1.76 
7.t6 

© 
1 
f 

^.ii2 
sl-33 
m*n 
^.n 

li-m 
ym 
5.12 
saf 
^98 

kl|..67 

U;2 
k3.n 
is# 14 

1.0? 
1.09 
i»03 
1»0| 
l,©i 

i . m  
um 
i » m  
1.00 
1.00 

8.08 

m 
7.71 

9 mam- 88,69 8,^  3.01 1*11 1.00 0.32 

^Analyali of prep&ratleii aboT® by 
iettwalalî  % bao m %%& basis* 

^Eeamlytia of frwpm ^ aft#!* days stoj*ftg« in a 
#loi®d bottl# &% m-m 

®H«ai»ly#is of Pf»«p« CI $£tmr «l®¥«a days ito^rag# of 
l>f»®paa?®tiaft in a el©««i bottl# aad an ftdiiti©ii®l 
b®ws la a 10O®-»ilO® ®¥®»» 

ui© yatl© ©f tlia ©©nstittt-euti &0, 0# as# h^o# ajt eal* 

trm %h0 r§lum fer tla® 

pr#pai?atl©Bs glfea la fable 3§ thai? tb® ec«i|»osi"feioa 

&gmm€ v%tf elo0#ly witb tliat ®aletil®t®4 for barim 

oe%i^yii»at«« % ualng th® aofiiflftd a^tfeoH of pj^oe^dw# im 

tb« pyeparatlea ©f ttm oetAy^atiiit ius illu»%rat®4 by 

pr-tparafcidb# w aad 3-# eleatr values to tbat ©f isi# hi®©-

rstteal ratio mm obfealn®d« Si® gifairlatti'ie aad titi?atlo» 
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fftbl® l|. 

tealyslt of ^fli» p#2»©xl<i« fr^pm&tiona 

' " iatdqi '' ^ 
asto ou igo' 0^ 

1*20 
1#^ 
1.21 
1.5? 

0,2? 

?'s 

i-il 

I'll c#:§0 
1»65 

2»8t 
1,^ 
1,0| 
0*^ 
i*10 

a»29 
©•it 

*4 of Ff#p. I aasalyiei after ttorag# of th© 
aat^ylal la ft 0lo-s®a. Iiottl# at rem tor f©ptj-
®igh.% 

**4 poytl®!! of W^m* K «tiiialys©4 after to#iiag held im & 
4mS.&mt€fr mmt at toip^rato# foi» tw®iity kowii. 

®l purtion ©f ?r#f• % a»ely«®<l after m ad^tlonal ®m 
aai ©ae^iuilf bows ir^iag mWmn filter pap®"!? at y©ora 

% pg^tloa 0f ff^*, q m$X7mm «ft®r stormg® of th« 
a&terlal ta m ®lo8®<t bottl® at x*®!*. t'^®yatw« for fetar laotii?#. 

% p0w%%Qm ©f Pr©|i». t aimlyita »ft«i» storag® of tH# 
»8tfe®pial iM ® elo»«a l3®ttl® at mm fe«ip®3?fttio?@ fm t&m hew« 
and m aMlti#Ml «igiit#«a tow# is a dttleeAtoj?" ©^r®!" 
i«feyar©ii® at j?0«8 

h 
i 
mi 

s 
k 

b 
u 

0 > 

% 
1 
% 

5!:S 
81. Of 
70.87 
76.9k 

15,01 
lH^T? 
7*9f 

13.^ 

10, a 
10.63 
10. f£ 

'3:S 
87.79 
67.00 

&5J 
it9.7a 

'1:8 
17.62 
S.10 

2.f§ 
15. 7^ 
1||.71 
is. I# 
11.5.1 

as 
as 
T3.i5 

18*%6 
18.09 
5.13 

If.lf 
13# 51. 

n*m 
1S.©| 

Hip 
If. 61 

61. T6 
70*f? 
80. la 
88.26 

18.|8 
I5.t6 

'IS 
15.55 

19.6$ 
13.56 
f.a 

lll^ 

k%l1 
mM 

ih92 
1.81 

ii5.m 
1.73 

1.0| 2.00 
1.115 2»00 
1.06 1.00 
0.f| 2.00 
1.18 2.00 

O.fii. 1.00 
1.22 3*0© 
1.01 l.OO 
1.1% 3.00 
1.0.2 1.00 

1.02 3.00 
1.10 3.00 
1.00 1.00 
1.02 3.00 
l.lll 2.00 

1.0| 3.00 
O.fl t,0O 
1. A. a. 00 
i.Si 1.00 
0.87 2.00 

l.Ok 1.00 
l.Oi 1.00 
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«©®#s ^®3? tm©aty« 

hB'mst aaaely* %# %» % gav« ®#pj?0xia«fe®lj tli» 

»aa# M#i fo^'total ©xygem ©@!ii«at« fi?®p®3?a,MQns Ii ami 

wfei^li ir«r« pp@p^iir®i at mm tmjpmv&twee, gm@ & Imtmr 

T.alm« for total ©3iyg©ii| ao€ f, wlilth mm pf©-

pap®d ftt ^0® «gmlfe#i in a f^dmet wM^ wa« still lo'wm 

i» tetal e0iyg®»» fh® staMllty ©f fi*odia<i%» w#i»® 

lllmsfcrafesi by the «a&lyglf of prei^amtioM »t%m* 

rmttom ai©^» of gt©r«g#» fW«aty-f©ui» b0«r» at G® 0» 

r##mlt#d in & loaa of tetal oxjgm 4# ill«stPiit®4 ^ pr®p««-

tioa toilyili of pj^eptfatlos % ®ft®r failoiw p#3rioi« 

of ti»# 1» «, elofsi toottl® aal ia a d®iiceat©r m&r 

^m@&. it ili#itly gx^mtm loas of t€>tal oxygeia. 

Si© t«liytetttioa of th® o#t^yto®t® is a 100®»11©® 6» 

oir#a ©01*14 sew® m & aethod of pp&piurix^' a relatiwly itmiw 

fo» of tfe.«t m slwwii hj •p^i&pm&ti'Otn 1 iini, fflbdi 

mm -ifeom priffiomily tfei® €ata glrm im fafel® 3 cp, 

1, fh» M%im 0f Hyirogea Ptro^li® oa Jtltealim® lartJi 

Motal Salts with MmXtmln ©f foi» Si^#jp©jcii® 

3.* 

It was obs#w«dt th® tsrsstigatioa of %hm mtton 

of 31ff0]?dat ©0ii0®nti?ati0'iis of bytoog®» p®TO3Eid® on barita 
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b.y(teo2dl4# a® la tli# ®^gtrli€i* seetslon Qf this p®p#r, 

fafel® k ip% 361, tlmt mmij at tb® p^oamets ©btgdatd wer# 

buff to ilgbt yellw iia iMieatei ths posai-

bJUltf til# prodmet® c©iits,t»©i a eo»0«iiitratl©m 

of tit® smp«ya£ld# of the aetal, 4 putolieatlos by S#f% «<! 

C%0) ia ImmArjg 1953.# of a qmatitatlv© 

tl0ia ©f si^#i»03:i4« oxfgea ia mixtwes of p®i»<«i#© «ad 

oxld# of alk-alt aatals# l®d fe© a aoa?© «teBSi¥» iawsM-

gatloa of «€̂ o0itlo» of %ii© froduets et>talii®i bj %im 

aetioa ©f p«yoxid® oa alkalis# ©ari^ a«tal ^sMpowM.# 

Mi^ ip#©i,&l «aplia©is plac«€ os th© a'aalysli of tli©se 

pi»^«^&ti©as fo:^. amp@i*oxi4® e:^g#s» 1 syatflaatlo imwftiga-

tioa of th# mtfm% of %ti» ee^^eatrfttion of tli®' hj^a^gen |Si©i»» 

@»i4e tit®i. la the l?®»©ate©at of alfealiii# ©-iirl^ metals saltn 

was i»ii.@.rt.a3c#iiii. 

®-* P#geMpti®gi of &Bpaygfemg« to appai»at«i® simllm* t© 

tlimt Ijy S«jfe IX©ta'li®ffg C1|.0) wai o©a»twiet#d tor 

tfe® pujrpest of €©t®miaiiig Ijotii sup^roxi^t oxygen uai total 

available tsx^^en pr&mnt ia tfa# pmpmwmtims wMeh w@r® ia* 

f®»tlgated» A sketefct of ths appOfAtms msei ia shmn. fey 

Figmr© 1 |p», l0)* It e©ttii»te# ©f a »&<stlo3a «ell, F • 

of mb0ttt 100 ffil* #ap&©ity wbi#^ waa <i6M3#®t#A to a wat®p' -

Ja©feet«€ ga» l5W®t, J# by mmms ef oapillary tmt>ii3@. Bi® 
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i?©a®%ion mil was ei»^©a®d of a e®!! ?, j|elii#d to fell® 

®el3. '"boift df hj a groiint gl«« Joint* ttie goltitions tw@«t 

in %o tb# samlet sM®d 

feh© iroppii^ fwimiil, e, wMeii wms to feh® e#ll 

bead, F, hj atiiiis of tfe# stopeoek, B* &i» 

wm e®llfei»mt©i t# m ideattoal spantifcy of 

y»-es©n% im «&©li bi# sfeopeeekji b, 

witb tsh® h©l« afc tfe# ead of tli© fltig, was ia©oi^oFat#A on 

fell® fuirn®! t© jrapiit adjaiteent of tli® of 

til# »,ag®iit fc© tb© tipper eidiferafeion aayk# 

S«¥»«l p*iF» -of reitefeioa e«3.1s wifeli gla®« «ap« 

M#r® ©®ms^raet«4» 113. s«afl#s WQa.ly«;#d w@r® wti^ed !» ©•ii® 

0f fell®-®® -e«lls i!%ii,l,pf©d with m mw§ a M®mm& #©11 ioid 

eap wem u®«« m m €i©mt#iTgs6ii!«« Ckfge-a gm^ used to ®we®|> 

©mt tta# «fstea» ms drt®<i by jpassag® throng bs^j^tqus mg-

mslvm p®relslo,i?&t« la B. fh» mmttm c«ll wa® tli®Mostat®t 

at Q® 0* foF tha oxygen (|«t®i?s^aatioa toy mm&m of 

aa le-#*wat©r featli* fh# b«]r@t 2»#-adlBS was adjmst«-a iiilti&lly 

is m&h mm hj ®-«aat t>t fewlb# l,, te th& ®«« 

reading of 0«^ al. aftw wa« «atatoli«ili©<i» la 

®a<sli. eff®©tl« Btiwiag of th®' e©at«ats of 

tfa# reaction mtX was a©©-<Mpli«a3i@d. bj aesai of fch@ aagaatie 

Aaalygii. ^ mmmrniMM & saapl® of 

p©%a»iim was ol3t&l»»a tr&a th@ Saval 
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Heseareli Waiili£iiefc©ii# B, e, Sweral analj«©» 

wer® earri«t mt on tlil* sattrial la t© gala pp©fi-

el«a©j ia th® ms® of ^ppai»«fcTis* ek®ck th.® prmislom 

of til® aeMiod of aui t© d«t«3?iiiii@ if tli« m»ljsls 

ti^lieat®t -yiat giT«B for ttoi© M&t«ri«l toy tli« la^ral B«s©a3?efe 

lftb©*'at03?i®s« 

la th# d«t®»iiiatl€>« of th« TOp@3Poxid« ossjg^n of th» 

ample of KOg* as v®3.1 at in imbstqweiit st^®roxii® 

daterainationi of pr®p-«ap«ti0n» of ealei«a|, strentim# &M 

bariw, a of th® material was ir@i^®fi ia & i*#a0ti©a 

e«ll •<i«ipp©i ifitli & gr®im4 glass eap» to idestieftl :r®aetloa 

e#ll m.& tftp w®3?« ms®d as ft ©©mt#3?pois#* Mmtlf tm ailli* 

lit«i»8 of ©hilled di@tliyi pfetlmlate' w®r® «<id#<3. mjpiilj t© 

tiie- i?@a©ti0B eell e©»talnliig til© aiiifl© bafore tli« eell wat 

mttmli&A to esll h#&d« ariE.®t o*yg«a gas was then allowed 

to »w®tp iloT&y tba »yat« t^il® tia® i»©aetl©n e®ll 

wa.# swtowadtd by tsi# ift®3? «tw.ilî i«ffl 

had b««3a ®stabli#i»At th#' l«f«l ia th® gfts bma?®t was ad|u«t«i 

at a of 0,^ al. at «xi@ti«« ateospherle pwssiar#. 

fli® 03Eyg®» ga» Mas tmraaM olf at A sBd E» fh«! Mir#««way 

sti?pe©«k» 1, o» th© gas bta?@t wa# then twn«d axA m. exmt 

.qixaiititf Cappr. 18 ®1*) of a aixt«r« of glacial a©«ti© ael4 

aad di#thfl phthalat® i$ ¥@1®«, to z t©1s, r#ip©@tlT@ly> was 

alowlj add®d fw» fi®m®l, U$ by adjtJistii® th® stopeoek, !• 

Hi® ©ontents of th« J?«aetio» e®ll war# stirr@4 e®»ti»tiomsly 
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lay 'fe# addition of m escact memit of a s©ittfe£©a 1 M» wltli 

r®Sf#©fe to. HCQL &M 3 Urn Mltli y«sp@et to FeSlj# e©iife«at« 

•of %li# ©®11 M@f# as b«f®i?«, and l»li# l«f®3.tsB® bmlb 

wag iiaiailefi la til® a am® uimMr# It was foimd that th« first 

i®f#ral of tills eat'iAyti© aolutiea dteoa^osad tli® 

«iajft@st oofflpletely# a blaiak wm d#t»i»ia@i la ©xaetly 

ttoi same aamti* tor tli® rmgmt m p»iriotJ.sly dsscrlfetd for 

th® siy^@rexid@ ®xygm !i#t#mlaittioa» 

A %  f « t t « ^ t  w a s  a a i t  t ©  t s k e  i a t ©  m Q O t m t  t h m  

Tmp©!* pr®«s«p# of th» mmgen%s m»©€ ia tk® teewipositioa of 

the impl«s Ktoea eemwi^li^ tla« f©liw® of oMyrgmn 3,ife©rat#d 

at la%oF«tofT e®ii4iti®a« t© of <l3?y oxsrg&n at ®t«»iMNi 

0©iiilticwas» It Mas fornaa tiamt it was d,iffl©iilt to <i«t«i*ilm 

liiat ttii» vmpQW pr»®sw® eo3?i»®eti©a mmM b® f&v th® 

%w© r#-agont» th# vain©# va3?yiiig iilso wilfa Wtim tmpem-

mr ©©»M liifo»®tiem ©a tii# r&por pi»«#®ur# ©f th®s® 

s®lmti©aa b® fouM la tli« lit«ratw«. JDurlug a dlsewisiom 

wltai Ss», Il«lab«pg|, it wm that fe® had not tate©ii lat© 

a.eo©mt th® pr@»»«r« ©f th© ®©lutions us©d In. ai^ ©f 

Ms hu% h&€ s-laply rtin a blfttik with ©aA d©t«i«ln«i*» 

tioa* &• amljE^A s«pl« of ©g. It was had h®m 

ma&ljm&A in, tii© «®ra® aaim©!'* tli©ii^ •wm th.® pTO©@tw« 

f©11 ©wed in tM» md imbseqwnt ai»lya®a fop bolii «up®roxi«l« 

and totml oxyg©iw Sa© data ofetmi»it€ i» th© aaidjses of tli® 

aa&lysftd s«f1# of a?® s»aaris®d im fabl« '$ fp# J • 
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ot §«€> baritara •oeromMmm^ 

After It wm «st«l>llsh®4 tliat fch# sas««%3?le imfhod of 

analysis tmr both, festal ®Tailabl© '©xygta tow g«p@r©xl<l« 

oxyg®® wm pi»#eis6 aM ®eet»&t# tor potasslm si3^®i»axld®, t1i« 

inf®i%ig»ti©ii was ©©atiiati with., %hm «iialy»«s of differeat 

fearlwtt pr«p®wifei0ii#« ®i« first ftlkalin# ©artli met^al pr®para» 

tl©» iafctttgateii tm oxyg#» e®nteat was a s®apl® 

of- bMdiM p®ir@3cid«i hmi fe«»n pi»«p®i»i!td aad «aaly«»^ t«ii 

a©3Eitli« «arli«f« aat#rial Imd b©©a pr®p«u?®d a» thM o©t&-

Hytoat# imi hM b®#a plaeed oir®F PgO^ in m #Taeuftt«i i©il©-

n-afeor for forty-»®ight iiews# At tlmt tl»®, th© aaalysi# 

iiidieat#€ th® prmpmpm.ttqn t© to® a iretj pw® of hmlvm 

p®mxl^m a©ntli® ®ft«j* tto« pr^arstlon of th® pcTOxi^lSt 

a pwtioa of p®i»©xi€®, wMeh. liai 3r««siii@i ia i«sie-

mtm$ was m&ljmA in tii# s«# maroaf' &g had hmn earriftd 

©mt @&rli#f», Mmthm pof>tio» of Ife# san# material was 

ai»ly».«<l for both oxyges m€ imp®»xii© tuxjgm toy th® 

g®s««t3ri6 method. ®i« r#®mlt ©f tines® «mly»®* ap® git®» 

1» tabi# 6 (f» $^)m 

It was ii0t«i tMt tkia amtwiml# a« wll as sewral 

o^®f pp^ai»ii,ti©»« of p«roxi€@ wM<^ Eafi i»«sftin«i i» 

m a®«i.e®atw f« t#a aontJi# to a y®®i', all F@aet®i 

vi©l®atly witfe glaeiftl aeetie a#id at r@«M t«^®rat«i»©, Th® 

aeid WAS 03£idi«»S by »at®^ials witSi ®¥©luti®ii of eoa* 

siierabl® li®at and lightt and th© reaction was of ©sqplogl-rt 
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kf 

wMenmrn A m&Xl portion of iCOg was f©wii, t& mmt in th& 

SM© mmmmv with. tMs aeid reagent wMl» e«wa«i*eial ^Og 

C0f^| did not r®iiet vitifely* fti# preparation of "b&rim 

p®r©xid®p wMch had bees k«pt in th.© 4®si@eat0rf M®r® all 

iligtitly Ijttff ©olored* whil® th® eoaraereial laOg was ^it«* 

An analjii® wai iMa aad® ©f aewly pr#par®d barlwt per

oxide ©©taliy^at# aad of portiesi of tM® aafe«riil iiMeh w®r© 

#i4iyarat®d mm sjiiyilretts 1m» wat torn# to dstsmia® 

if tia® »*^®r©3iid® wai pr«s«nt ia tli# B#wly pr®f ared oetidh^y* 

4rat« aad if tli© ®t3p«r©xid© mntmt ©f tli# pr«i>«rati©ii of 

barinii f®r©xit®» wMeh lia€ fe®®a toipt mmw tor newly a 

y®ari! e®iili b® €«pli©at#i if ttoi® oetaliydrat® was d«hiy^at«€ 

oT®r PgOg; for a p®ri©(4 of a f®» days, fh® barim p®r» 

oxifi® oet«liy&?at# wai prtp-arsd by ^® «®i« 3a®tliod wMek iraa 

f©tisi in tht® ®iepli®r part of tli# iarastigatiea t® gif® tli® 

puratt fo» of th® oatahydrat®. A satwratad iolufeioa of 

^C€S)g w« addail il©Tfly, »itM atirring, t® a ©killed lie® 

batl^) 0©luti®» of HgOg.,. aad® 0.3^ by adding $0 al* ®f 3% 

%% t@ ifat®r fc© aak# ^00 «!• of s®luti®»* Ite® ei^stala war® 

filtered by atietioa, washed with a mall aaetiat of aabydr@u« 

©thar^ and dried for a short tte® b«tw®®a filter papar, Hiaa 

tliay war® analy»«d or traatad fmrtiiar a» indicated* 

fabl® 7 Cp. 59) ii»aria®« th® data ©btainad by th® 

analyaas ©f ¥ari®ii.8 barimi paroxida ,|>r@farati©B«» Hias® 

pr«iJ'arati®ns war® aarriad ant and traatad tandar farying 
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©dudltlen® im ©i*der fee detenmln# wMeh e©ndltl©ii» utr© 

faTOPRbl® tov 'smp®i?©xl<ie fematloa* Total aaaljsis of @&eli 

pmwm&tlm was aot nsmllj Mai®. A aeserlptlon of ®a«ii 

|j:r®pa^mtiioii fellows i 

fr#|watio© la. 'bijplw pejroxia# oetaliydx^mfc# was , 

pi?@pai»#i fey thi« a«tht©d taaieat#€ on pag# 28» 

frepar&ttm lte'» 1 f®i»ti©ii of pF«parat:i©ii 1® was 

plaeet la an ®faemls®d iissitemtor ^mr FgO^ aM 

®imly«ei after i#T«sty liTOrs# 

fr#pa»tl#m ta# w&t p3?»|>aj?®d in tlie tarn# 

a» prepafaties 1»« 

Fp©pai»Bti©a 2b» 4 "portion of p^®par*tioB aa wa« 

ts'@at®d wife %% f©w a.ays* 

fp«pa3?stl©ii 2e» I p»tl©n of f«»®f«ration 2b wm« 

pl«e®A in an ©faeu&ted it-ileeator oir#i? fg^ 

aa®lys@d mttm six 4«ys» 

Pi'»p»ati®a A portion, of prtparatlom Ste was 

plae«€ iB «a ®¥a<mat©d 4»slee&toi* ©¥«r fgO^ «.iii 

sfflalyiifid aft.®r »©¥«» iayi, 

fr#p«?atioia 3&» Barim |>®rozid« ©ctaliydFafe# was 

l»f«pa3?#4 hf tbt iistial a®thfe6i» bi® #i4tii*® preparation 

wa.s treated wtai «e«ts 30^ %% at 3?oi« tmpmreitwpm and 

ibialy««fi after f®mf a&y«.» 

frepmratlOB %a* Mits pr«par#d in the #«® aaim©f> 

as preparation la awi pa?#paFatioa ta* 
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lite* A portion of pi»®piiratl©» wa« 

with. #xe@«» 30^ ,l^§g la a 100®-11Q® 0, owa for 

fewalir® h©iifs, iqvj was aaaljzed* 

Fr«parafcloa i|.©» A p®i?tl©a of pp@p«i*ttti©a i|a waa 

ti»«a*fe«d with ®a:e#®»- 30^ %% .woai and 

&iialf2#d after fmm aisA otit^half dajs. 

fi^paratlea l|.ej^» A poi»tioia of frfiparatioa l|.$ was 

lilaead la an tiraematM tasieeator o¥«p f2% 

aaaljiafi aftaa? sa¥«a fiaj®* 

fyaparatiom %€• A pof^feldn ©f pr«|>aratie.ii Ij-a was 

plaeafi %n m rnr&mmtmd daaieeator ©far PgO^j msA 

•mmljx9&. aft®f thpa® iaya. 

Wv&pw&tim $&, l^im paroxid# oetahydrat# was 

prapawti hf wm muicl m^th&d* &© ©ati^a pyaparatiou 

was tp«at®d with ®xe®f a 5^^- ^2^2 tiaparatiu?# a»d 

metlyx&d .aftey sixty liotsrs. 

?i*epai?afci@ii A poftioa of preper&tiom $m was 

laffe In ®x®®st $§% IgOg for a» aidltioaal lavrntf howa 

bafora ana3,?«i». 

.m: tilsfafma mteii ̂  

<a®tamiimtte» of total gsSSB* ^ eoJ^arltoa wa» aada of th® 

tw© aaiaiiods maat to i.#t©»i*i® thia total a-rallabl# &xjsen ooa-

teat of tlia praparatioRfi tli# ga®«a«trie aatliod as usad 

whm tfe© aiaalygaa war# aariltd out wl'iti tlw apparatus asd th# 

titration aatlioi as msaS in th# aarly p-aiHfe of th® 
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$0 

Inf^sftlgatloa with pe»iia«gaaate aolTafeioa, 

XI; wm ©bs®rv#d that %lit ealeiilatlott. of th« p«.r 

total wailabl® oxyg#% oa tli@ hmlB of th« TO1»® oxjgm 

l£b®3?at®4 fpM th® baritw prepamtiona hj the gft»»a®trl® 

B®thod» always gat® a larger valm® tkan th© a«a« ealem-

latlon was aiad® oa tli® 9mm preparation® oa th# basis of 

titration data ming staadai?^ p®i®aag«at® soimtiom, 

A ©Mpailt®!! of til® tw© .a®tfeois wm earried owt W ft 

a®t®miiiiiti©ii of p®i? e®iit total oxygas, oa the basis of 

titpatioa witfet stauai-sM pewiag.|»at©, of tb.® imaljns®*! »«»pl® 

of KOg obtain®^ f-em th® laval S®seared I,abos»at©rl®a» fh® 

•jpeaiilts of thes® aaaljs«i# as well as tb.® eaJciilatioa of tb® 

p9W eeat total oxygaa ©bt&in«tS tm tb® sum® aatertal on tb® 

baais of tb® gasoaetrie aetboi of aialysltf as»« glmn ia 

fabl® 8 Cp. 62)* 

®* and aiml?8i«. ^ alltealin®: ®agtb g®t.ai 

p®i*oad.d®8« 4 8y»t®watie in¥oatigatio» wai eafriad out o« 

the f-^eroxid® ©ontaat of tb® pTOSwts obtainafi by tb.® aotioa 

of various ©ooaeatjpatloni of bf<iTOg®ii p®i»oxide on iiff®j?«sit 

ealelm# strontitaa, asa. bariwi salts. 

fai»i©u» e©ii0«iiti?atlons of bydr©g®» p#roxid®a raiding 

fr« 0»3^ to 90^i w®i?® is ©ac^i ©as# tb©jMo»tat@<l at 0° CU by 

an io® water batbj, and a sattirated aoltitiom of ©aloiimi 

stroatitniji, or baritsa bydroxiS® was a.dd®d slowly^ witb 

BtiTTirngg to tb® ©bill®d b^^ogau pyrexia® solmtioa, M.fty 
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al, ©f ©oltttlon wm® im «®i#* 

fli« satuFatei s©lutsl®» of tSi# of tli© 

altealln# «ia»tla a®tal w&i aM«d, in ®aeli eas®, imtll » 

ftaptiiei? pr^eiftitafc® ira# »mn t© fe« formed m mtil it 

&pp©ar©i that py#elfltatioa wa« 6©apl«t#.« ffii« pr®ptratio»i 

w#y« thftn fil%#F®^ hf m9«m ©f a smetioa filter* Tim wliit® 

to prsparatieiis w«i*# warfiet on the filter with «all 

eMll«a f03?ti©i3.i of ajahyiyoui ale^ol followed fej aitiyarotai 

Eftelbi pfapmpfttiea wa# dyl^d tow a f«w mlii«t#8 b©tw««a 

filt©3? after «iiielj tia# tli« ppdparation was <livid«d 

iiit® tw® pOTtloas. ISb# fos'tion was aaalysta l*04iately f©r 

f©r e#iife ©Eiili titi»ati©» with. 3t«B<iai»i aeM bM tov 

p«F sent ftiptTOxids «yai pay mn% tetol oxygen by tlfe# gai©-

38®trle )a«l4i®«i» 4 .i©e©ni poi^ti®® of mmh. of 

tlons w„ pl.o»d 1» . d«leoator o«r PgOj and l.ft In th. 

mmmmt&A Ami&mtoT tw nimtf hGWB^ at AlA tis« th® sam« 

s®ri@® ©f aaalytieal stsfs w®®"# e»?l®d. oat with this poy-

tl©a. faW.@i 10 t® Cpp* % t© 69) laelwtiT##. ©iwiaMg# 

laie datm ofetaimd la thig adrlss of pr«fM»atioiis, 

Jtooth®®" t®?!®® of iiiT®stlg«ti©»» w®y# ©»i«i#d owt by 

treating •&© slloaliiii® ©apth «@ta3. p#roxii# oetihydrat# with 

Tarioms ©©msatwtioB# of hyte©g#ii peroxide panging fjpoa 

0*3^ t© 90^» I» «*®h mm^ afpFoxiaately 2 grw» of th® 

©etdiytrftt# um plm^d i» a flatk t© wMeh was a€<i©t $0 jsI. 

©f a pafftieulap e0»i«iitfatl0B of hyirog«JB p«3?o*i4®.. Km 
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2 log 4- 2 1"^ » g ^ + hg® 4 ya og 

•¥ z ̂  « 2 ^ 4- * 1/2 cao) 

gj iril. of »«»apl« - 102 X 100 |g3_j 

^ KC^ * ®3.# of Og/g* i«|»l® 3C 100 

Whem ©sail" oiEfg«a wat llb#i*at®d with glacial 

a©©tl# aeM»ii«iiaifl phthnlate alxtw% tif®̂ thii*d# of th« 

total oxyg9in tmm th<i sup#i?e3:ii# m& mne of th® psyoxii© 

QX^g®n wm Ithm&teA^, Iqimtlon®- S3 ^ v@re given m 

lllia®ti?atio33i of thes# wmettdniji &M mp-pmwion 2$ wm gtv&n 

m ttt® ©aleiHatloa of th© »tt|s«i?03ti€« eont#iit# 

2 k©2 + 2 hg% • % c23) 

igog 4- 2 hsijliog a a • hgog ci^) 

^ ko-. 3s »1» of ©a/s* of s«#l« x 100 
» '"a Vj k gjS 

fftbl# ̂  i.i»a]?l2#s th# €ata ototala«i lapoa gas©ii®tple 

siualysit ©f th® aaalyat-i saspl© of SOg obtmlaei from Iti# 

lavftl Ijitfooratofittg* ltm» 1 t© | w#r# eai*ri®d e»ttt by lib«i— 

attiig total oxyg«n ©f th® aaâ lts, while runs 1$. t© 6 w«inb 

©&3?i»l«i ©ut by liberating only ii;̂ #roxid« 6xyg«ft« ©nl-

e«l,ation« mat® fOF KOg were thoa® glir@ii by «p2?#asioB« 22 

m& 2$m 
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5$ 

f*bl© 5 , 

®a -of 0as®aetei0 Aaalysiii 

_ '̂ '•" •'•• •' ef ' "aa./g* i"5% 
s«gle s.»g«f« 

i ©«l^a g« 28«8$ 225 95.1|. 
a .1860 |1»s 225 95»3 
i »28^ m,i  m  %*2 

laaai 95«^ 

k .3s?9 154 %f ^ 9|.0 
I -3711 • %f»5 9f«2 
6 o.4?0s 72,0 152 f6«9 

M#a»f 95«7 

fh# imta aai cal eolation# «f fabl# 5 iliowed tffeat th® 

pn*«ieislda of tii« tw© ga.»CM©trle methods for a#t®i«iii£rag p®ip 

@#at ai3^«r©3tliii» e@nt®afe ©f th# im&lya«4 saapl© ©f EO2 

mry Ws rmmltM of fe® analyses agi»®®t ©loaely with 

that giwm for ttm amtertal by %1»# laTal Iiabo'pittopi®®# 

Tabl# $ thm d&tm obtmimA uhm & •Bmpl& of 

«j^aydy©iii biupim lal&h h&a hmb pr@p&md ten 

moa^e dsi'li#!?# was amlyEet toy tti® g®.s€M#ti'ie a«tli©<S with 

-febat of th« r®ittlts of Iti© fen© a«pai»at« aiiiilys«s of th& 

aaterial by tli© feitj?3m#t3?ie a#iko4.» 

m& data of fable 6 that t1a$ aAytoeut bartw 

p®i»®aia® ©liaag«A only slightly in mmpogltien during the tm 

mmth» #to2»ag# or&r ®bt@r« hcmmeVf m ullgli'l; 
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0 

fabl# 6 

laalysia ©f Mrimk ffiyoxld# 

analyfi# total Og HgO feotal Og Si3®>®i?oxid® Og 
(tltri- igas®-' cga»ara®ti'l@) 

lifl liotwi 
owmt fgog 

10 aeiifelii. 
mm fgo^ 

iaei»®ai@ in tetal omjgm ©©stent during this p®i?iodi, ©i© 

higli®2» Talu# ©btained tor p«r total oxygen by th« gas©-

astrfLe a«t̂ ©d was a®t «aiei*8ls©©€ at tM® %la@ but wa» fully 

«plaio»d lat»2? as tl3i© i?®s'ult of lsT®«%igatio», fhm 

talm« of alMost Qm$̂  stxperoxid® oxygen, 

alî tly »oĵ  tlsaa tlamm ml# ©f #t̂ «roxii« €>xjgm ltb«i*at#<i 

pmr gfM of @s»pi©, li3ii«iLt«d ttotst tli® bairim peroxid® pî t-

paratten aetttitlly a mall iwomt of 

®i® jftsalta of fwfftl3i«i» iii?«sfeigftti®a of %hm mupwoxl̂ m 

e#at«ttt of bwim p#ro3il4® p̂ »pai»ati®a8 ar« glwa In fabl® 7 

If# 591 • ®a® ©fttatî as and ealemlations Iwrolwt im t®t©a?» 

alaiî  th® siiperoxid# ŝ nttnt la. tM® prsparation.i M®r& ealsm-

lat#4 a@ tlios# glTea b®low If th® alkaline a®tal ec«» 

po«ads ®©mli b® aainnsd to jptaet ia a similar aam®r as tb.® 

alkali aetal eoapomds, total eatalytl® i«©oiiposlti©ii 

90.39 fa3 o.i|b 

90*10 %l& §*k7 0^l|.8 
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i tofeal Og » e.f of g«ple x 32 x 3.00 

^ amp@i»«ai€® og » 

al» of s^#s»©xl€« ©g/g# ®f siafle x 32 * 100 

A 0oii«Me3?ati9a of tih® iata shorn i» fablo 7 sliow®€ tfeat 

th# ftrofawt-feloas of barttiai p®roxld® oiJtAydmtep a® 

trat«€l bj fr^^aratioB la aM Ij-a# gaT® a ©onaisljeat Imfe a low 

e©B®«afei*ii.tioia of smp®r0xid« «yg#» in th.® pf#p»atioa. Aft®r 

s®v®i»sl iajs w®r Fg©^# pr^aratloas aaaly«@i hi^®i» 

for p«i* e«3afe s«|t«TOxii® ©iEygea a« ilioifa for prep&Mitioiis .Ife 

l|J« Biis #h©uld »t n«©«a»&i»lly h@ that 

th.#!?® was ftiaitienal stJiiwdxid# f©iw®d dmrlisg stwiding of 

tsh® miifedi'ial omt pgcj^« 

th« ©efe@hiyir«t# was %2*©&fc«a witm 30^ %% 

•ariotti a M#i®y smperoasld® e^ntent wa« ofe-

taln@i in tliisi profiaefc. Pr®pa3?aM®ii 2fe fom&€ by ti?«atiiig 

th# oetaliytoat# irlth exe#»« %% «w#ral day# at 0® 0# 

gm¥® a sli^tly liigb,©f» mw&rmMm e©»t«nfe and « »eli Mgili.eap' 

total as.yg«a ©cutest. fh« s^wexida oxyg®» ®®nt®at 

afproxtiiatoly th# »aa® for tb.® aat®i*lal after as 

long m & vmmk mmr PgOig la an ®¥acttat®^ iesleoator, fk@ 

a©ti#n ©f 30^ %% oetaliyir&t® at f«@« tmpwatwa 

foi* a paylod of f@w day® §&•« a Mgh valm® foi* both total 

oatygaa aM ami»«i?oiiide oxygen in tk# pwjduet as nh.o'tm by 

ppdpar&tidiis 3a aafi #a th# ©fe®r haM, tr®at»«nt of tli# 

c3l) 

(32j 
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fabl# t 

Ao&l-jsis farious Bayiw ?®j?0El€t ?j?®paratsio»s 

Fr®p 
l&O 

$ 
total ©2 tefeal Og 

Cga»©-
attipie) 

i 
bscogjj 

!«. ii9a% 5.09 5.-27 O.lf 1.2© 
8*8# f*l|8 1.50 

ta s.s1^ *«•«» 4Ml> i*M4||»' 

Sb 61u!a* 20.^ o.i^f 3.®9 
2e WHMNP# mmm O.W 2.93 

2i 2.8!|. 

3» 65.6# 18.31*^ 1.0% 6.55 

©.19 1.20 
«!•«»#» 0.3® 2.lt.0 

ii.© m^mm 1,77 11.1 

ii-ei — WtmiiM* 0.26 1.66 

ltd winmm 0*k3 2.68 

tmmm mmm l,7t^ 10»8li 

$i.n 8.1© 0*50 3.13 

^Af«r&g« of tw© dstsmimfeloni I 8,8l|.f S.tf 
'^aank ®pae® tlimt fcli© d©t®»imtlon w&« mt 

^attrag® ©f two 'defeefalaatlebis 5«2$| 

%ir#p«g» of d«te«liiatl©»®s $.l|li.i $*$0 
®at®fag« @f two a®te2»imtloii®i 6l4»l|.6j 6i|.,l|j 

^Awmr&ge of two a«t©wiiiafei©a«i 3.9»5f| 3L9»$9 
%T«rag@ of two 65»|0| 66# ©0 
ll 
'Aferag# oftwe d®fc«i«liafei®asi 18»50| 18«13 
^Airerag® of two 4©fe«»iiaati©iisi 1,72$ 1»72 
^ATS3?&g® of tw 1 10#8l|.s 10.78 
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60 

ootalayirat# wl-fefe r©s«l%®<l ia a proiuet 

Im&r la »mp®r©3Kli« thaa that obtain©̂  at 

q® a. 

Bi® aetioB of 5©̂  %% oetahjirat® at s?0'<m 

teaperatia?# for sixty hows ga-r® approxlaately tla® g®a© 

reaidt tor mp®rô ^̂ ê oxygen ia th# ̂ roAxst as tli« a«tioa of 

30|l %% ©a fell® ©0t®liyaFat«# aaditlonml tla® of 

tsj-eataaemt with th® liy€r©g@ii peroxid© resulted la a iĵ otmet 

with loM«r BUpmvQxMm oxygtn 

Hood p»€fisi0ii was sh©«i 1» all of the aBaly®®» m 

ihowa by th® tmtmtm t© fabl« 7 Cp« 5fl« However, it wai 

eb®®-rr®4 that i» @v«ry eai® A«r# per e@3at total oxyg®a wm 

d«t@»ii»®4 by both th® ga®««trle and titrlmetrle a#th(odi 

th@ fower gaf« a Mgh#r falu© ttiaa th® latt«r aethoA. fh« 

diff®r$«ti«l b®tw#ea th« tw® iralutt for total oxyges vm 

gr#.at®r th® hlĝ #r &im stip®3?exia® eonteat of th® prtparm-

tiuiw. 

A eonsiderattoa #f th» remetlen® Isfolved ia th® tltra* 

ti#B of an aeidif i«i a©lmtioB of f«roxid«® shows that all ©f 

th© airaliabl# oxfgmn wowli b« i®t®<st@d ia th® titratlom with 

pumaaganate toltttioa, UmmeTg la th® ea»@ of superaxldei, 

ô y oa©'»third of th® tetal oxys®a liberated w&mld b« 

d«t«®t«i 1b th® tltrati©a, aa ©n© mo1@ of oxfg®n g®« it 

liberated for «aeh m&l® of hydrog«n p@roxid« foi?5a®d« 
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igog 4. « t s* + hgog 133) 

2 XO2 • a H*" « a I* 4. ©g 4. HgOg l3ii.) 

$ igog. 'f 2 1111% + $ # » 

2 # 4 2 «s^ 4 8 %0 4 5 % c35) 

ffil# ©fetniaed by a ©wparison of tli# per esuffe 

total ©3Kyg®ii d©t©Mtiii®d by tii« titrte@t3?le and gas©ra#trf.© 

a#tlio4» of analysis of tto# analy«®i ssaipl© of E02 gifea 

In fabl# 8, Bie eale«latloa of p#i* e®nt total ©xyg«m ftE»o® 

th# titi»la®tfle a#tb.od is giT#a by #xp««ail©a 17, fli® ©al-

©•olatlen of p&r e&mt total mjgm fmm th& g«s©a«trt.e metimd 

1» giwn by ®̂ pj»«»ai©3a 3I, ai® tata'msei tor tb,® ealê aatioa 

of p«f mnt t-ot̂ al oxyg«a ©a tli® bails of tb« gas«®trie 

ftntlysis ttea?® th® »aa® as 1» fabl® 5 lp* t̂ on 

nMeli til® $iilcisilati®a of p&r mnt pota«#iw imp̂ roxid# was 

d@t«mill#4, 

lb® aoalyai® of Ifet asaalyziti saî l® of KOg by th« p®y-* 

aangamat# gm% slî itly l«s» than oii®*thiM th® valu® 

for p«r ©®iit total mjgmm thjm that obtained oa th« basis of 

th« ga«-®«®t:rle ft wa# annelMed that th# titria®ti*le 

a©thoi of A#t«i»iisti3g total mjgmi by tlt]patl©ii of th® 

s«̂ l#» with at.aii4«i»d pawangiiuat® could laot b® us®d to 

i.«t®fai»0 the ©©aposltioa of aixtwir®® of baritia p®Foxl«l® 

with barim smpefoxii®# 
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6i 

t&bu 8 

% fotal Ca;jg«n of lOg toy flfeylantri# and (las«®trle 

Mfitfaoda of toilytlt 

— , : f©l. ' of 0« % total 
«i«pl# so3lmti®a ^ Og 

1 0#2li40 s» 3i-»hs -»-*«• 
2 .3156 39,80 10^ 26 

»1e82 32# 3.^ 
»3.840 ••»«.« ikl#8 32«i.o 

9,2;8f% •••».«• ©5#? s2«£|.3 

m»mki 32.23 

®i« fa©t that oaiy ont^tMM ©f th« ®ap®3?o:Kl6,# ©jiyg^a 

was, 4@t®et#d fey th® t£tPia®ti»l© wmUko^ ©xplaintt th® eoasla-

temtly lower results obtained f©r totiO. oxygen on this ba®i® 

ttian those obtalaed by the gag«etrle method, ®ils was 

ghown ia the analyses of various barl'Uffi peroxide prepara

tion# AS given in Table 7 (p. 59). 

fable f show® the ealcmlated values for per ©eat total 

ojEygea that would be obtained for »lxtures of barlta perojld# 

and barium superoxide when uslisg both Methods of analysis. 

Subsequent analyses of per eent total oxygen on all 

preparations were aade by the gascaiietrle method. 
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Hyir0®®3B P«r©3i£l4# wifeli SfcTOatttM lyjlroxit# 

' % i^«/g. ' ai*/g« ? w 
HjsCi© SrO SfIO^io fe®fcal total H«® 
^ ^ ©xlt® Og ©Mi® 0g ^ ©g Og 

0.1 3f.t6 ©•f® 0*m 
3.0 3f.l6 Ojf §,13 

30. ^.a §.60 0.©f 
$0. |2.5^ 0.57 Q*m 
m* $$*q  ̂ o.a 

0.|? 36.57 5.23 55»^ 
O.W 25.66 3.67 57.17 
o,ii.o ii|.0.6 m,m m^n 
0.38 7a. 01 10.29 i|.7.l6 
0.23 '^1*6© 13. Oi 31. fO 

latlo If S&ti® 2i 
0 

• 
sr • 0 

0.3 1.00 0.86 |.13 1.16 1.00 
,3.§ 1.00 0.61 8.I|.0 • 1.65 1.00 

30. 1.0© a.^ |.2| 0.3f 1.00 
50. 1.00 1.5? 1.3® 0.& 1.00 
fo. 1.00 1.5% 3.3% 0.65 1.00 

"tgr" 

f.k3 
13.1 
1.27 
k*m 
2.16 
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m 

f&bl© 13 

p«foxm» p;r©pai»atlo»g cfaljli! 12) 
Mttw llJanty li©mrs 0f®i» 

% ' '  ̂ " ' '''''' "•• 1 ' f "" ' 
!«©« sro t0l»l total hgo 

©jdLd# Og oadd® Og §g ©2 

2.5 l-6$ 87.66 ia.fl 1,37 
M o.&f 3.a8 8t.fl ll.sli. %% 
7.2 1.0^ £.9© t0.07 10.01 1.31 

10.1 l.tt- 6.85 f2.21 13.1? I|.6| 
7.1 1.01 ^.80 7^.90 l©.a% 3»7& 

85# 11 

8a. 2§ 

Batleu It lati® 2t 
sro 0 sgo ^0 0 

©•3 1.00 0.95 0.16 1.05 1.00 
3.© 1.00 0.9| 0.25 1.10 1.00 

30. 1.00 0.76 1.32 1.00 
50. 1.00 1.01. 0.32 0.96 1.00 
90. 1.00 0,s2 0.25 1.2t 1.00 

%© 

o.m 
0.38 
0.31 
0.31 
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fam« 34 

Hjdregem P«3?exti« wife &irim Hyirexld® 

•"* 

HgOg 
— 

laO SlIJ®!?* ' 
®3Cti@ ©f ®xl€# ^ 

kl./g.' 

% 

' "  "i"  
%  

IgO 

o.s 
3*0 

F-50. 
to. 

49.30 

fk.f5 
%.43 

III! 
0.74 
i»55 
0.59 

0.19 
0.3fe 
o.n. 
o.tt 
0.08 

1.19 
M,m 
0.6? 
1.39 
0.53 

ii.?3 
%|9 

135.1 
$3*t 
71.22 

ts 
19.30 
7.lo 

10.17 

1^6.17 
36a.4 
16^32 
27.65 
25*40 

fiftti© ll lati© 2s 
igi &0' ' • • 0 rigO.  

0.3 
3.0 

30. 
50. 
90. 

1.00 
1.00 
1.00 
1.00 
1.00 

0.88 
l.|3 
2.1? 
1.11 
1.51 

7.97 
5.%9 
a.i6 
3.% 
3.3& 

1.13 
0.75 
o.|5 
0.89 
0.46 

l.OO 
1.00 
1.00 
1.00 
1.00 

9.05 
4.13 
0.75 
•3.23 
2.22 
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fmhU 3.6 

Hj4r©g®ii l»®Poxidd Ml%h Saleim p@r©xi€t Oet^jdrat® 

. """"i i 1 SKTiT—% T" 
§ao 8«»«r» st3^®f» ^&(q^}p t©%«l total hgo 

©sdldo'og o3e14« og % ' % 

—# 26.12 0.?^ O.ll 0.3^ 55.9 7#f8 6^.90 
0.3 nm t»9 o.itt 1.35 151.5 n.n 3tl§ 
3»§ 27.63 1.9 0.28 0.9© 6f.2 9.32 6|.05 

30. 71.4 Q.3 0.05 0,15 im*3 22.011 1.72 
50. 72.1a ?•© 1*00 3*30' 1^54 23.^3 3*96 
90» I|3.53 28.2 13a2 238.7 3%ao 22.37 

WMMi.# 

G.3 
3.® 

30. 
5©. 
90. 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Kafct© If 

1.07 
1.02 
1.18 
1.08 
1.1% 
2.75 

735 
0.13 
7ao 
0.29 
0.17 
1.60 

w 

0.93 
0.9s 
0.85 
0.92 
0.87 
0.36 

u •^2" 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

7.33 
0.13 
6.01 
0.27 
0.15 
o.p 

#jtoiiy'sls oi sfeartiii® 
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faljlt 3.7 

Hyteeg®!! fmroxid® With Qmleim. Peroxld# 

1202 SaO t©tal Hg0 
©xld® og oxld« §2 ©2 ®2 

—^ m-3j 
0.3 i%4s 
3.0 73.19 

5.0 0.|2 
5.7 0,81 
7.1|. l.of 
8.2 1.18 
6,f 1.0 

ll.f 1.7 

2»| ll|.6,l 
2.1 1|6»0 
34 162*6 
3.8 166»||, 
3.t 187.3 
5.5 218.1 

20.87 4.80 
19.11,2 6.12 
23.23 3.^ 
23.77 2.96 
26.76 28»88 
30.4% 22.67 

Ifttl© li , 
OaO © HgO 

l.OO O.fS 0.20 
0.3 1.00 0.90 0.26 
3.0 1.00 1.11 0.15 
SO. 1.00 1.1% 0.13 

1.00 2.11 
90. l.OO 2.28 l.$l 

iatid 2t 
OaO 0 HgO 

1.02 1.00 0.20 
1.09 1.00 0.28 
0.90 1.00 O.Hi-
0,86 1.00 0.11 
om 1.00 0.96 
o.Wi. 1.00 0.66 

#4ia^jsi« ' of starting 
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fabl® 1.8 

M-yAmg0» f®ros:id« Vit% Strmtim fermiM Oetfitoydmt® 

ifhztir isirtst 
HgO® Si?0 #%«r* BriO&)p t©t«3. total %© 

93ci4® % ©xla® og ©2 

0»3 
3,© 

50. 
fo^ 

3% 3^ 
39 m 
3f4t 
f^.37 

8:?S 

0*mf 
^»3$ 
i.m 
t.8 

las 
1.26 
1.6? 
f.§6 

13m 
12.08 199.2 

1:̂ 1 
6.^2 

l|:i 
28.ii.^ 

|%.27 
53. ?6 
$1.01 
19. If 
19.72 
18.03 

Safeid It. Batio 21 
Sr^ d •' •• '0 • ' •' '•tf •' ilgp 

i»m 1.0f im 0.95 1.00 7.56 
1.00 i.dS 7.81 0.92 1.00 7.20 
1.00 1.0T 737 0.93 1.00 7.35 
1.00 3.i5 2.d1 0.32 1.00 0.6| 
i.m 3.33 g.m 0.30 1.00 0.6| 
i.od sm 1.^ 0.29 1.00 0.56 
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fafel© W 

Hyirogea f«roxid# With btrontiwm t&roxme 

^ ''' ' % ^ ^m/gm '''' % ••• ' ' bll,/g»' ' "' ^ % 
%% Si*© ai^iiip- ®2PCOg)2 total tetal IgO 

exi#« Og oxi€« Og ©g 

— 8 ^ . 6 3  2 . 7  0 . : ^  1 . 8  S ? « B  1 . 9 2  
0.3 O.f 0.13 0..^ 4.9 3.^6 ^8.87 

l^0«l|l 0*7 0.10 0*^ a..25 >ol|. 56.55 
S0« 1I-2 mm 11*66 101.4 i|.l|.f m.oo 

§1.3% lf,8 2M iz,n 12f.© I8.k3 Zja3 
9% l^«9 a.l}l ll.Ml. 116.3 16.62 28.1^5 

* JliJ 1.00 
0.3 i»m 
$•0 l.OO 

30. 1.00 
50. 1.00 
fO. 1.00 

0.13 
•ft 
.05 I: 

g.98 

1.06 
1*76 
t.06 
0.58 
t.|6 
0.51 

latie 2i 

urn 
1.00 
1.00 
1.0© 
1.00 
1.00 

^t" 

0.1k 

lo»i>5 
1.fo 
1.31 
1.50 

•"•^laalytl!»'' sWarll^' mtw 
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fam# m 

fWGxMe With M»iwm f^r&xMe Oetahyirat# 

II a3.#/g» f > al#/g* W 
hgog ^0 tetal %0 

o*i€® ^ ®xld« Og Og §2 

—» l|.%0| l^kb oai 1^33 38.18 k$*$^ 
©•3 p.%1 1.10 0.16 1.00 39.0 S|.f4 
3.0 68.01 12.. f6 l,m 11.6$ 136.f 19.56 l&M 

30. 66.16 ll|..lil 2.06 lt.f^ l|l..f go.IT 13.5? 
50. 6I|.I|.3 13.13 1.88 11.80 lif.f 7^0 28.2? 
90. 62.35 10.:^ l.li? 9.t6 3I|#5 1|..93 32.72 

. iftu# it ^ ., 

— l . o o  1.07 7.fo 
0.3 1.O0 1#08 7«76 
3.0 1.00 a.76 1.56 

1.00 a*fk 1.75 
50. 1.00 1.05 3.7t 
90. 1.00 0.76 

'oi' ''startaii¥«irla3!r 

lat£© 2,1 

%0 m 

O.f^ 1.00 
0.92 1.00 7.16 
0.36 1.00 0.56 

1.00 o.5f 
0.95 1.00 3.^ 
1.32 1.00 5.90 
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7f 

fafel# a 

e» Wltli AifcjirQUs fmmxim 

*/$» " ' "w' ...U, , 
llg% a^O smp#i»» ^C%#2 %©tidl %0 

©xi€® % i»tt@ §2 % ®2 

8%?f g^80 0»ifrO a»St 8*78 I.I1.5 
0*3 |3»f!^ 3«f§ 2*71 15*03 |*1| WliSl 
3*0 pm 3*P 9.55 3*lj.6 klm $m 1^^*30 

30* |7*03 8.83 3-26 7*9h hl*Of 5*8? 2?*10 
50* 13*f2 l,ff 3.2*51 10^*7 3.^*10 19*71 
^90. 62*0 13,77 1.97 12*|8 122,2 mh$ 3-9*^7 

0*3 
3*0 

30* 

90* 

M%i© li,- i ati© 24 
BslO'"' • 6 0 

1.00 Omfk o^ih I-SI l.O® 
l^OO Q*3f 741 • z»m 1»00 
1»00 i.o4 1,00 
x^oo 0M 3# ia9 • 1.00 
1*00 2»SM 2.^7 •0.^1 1.00 
1.00 2M 2,65 0,38 1.00 

0,1. 
ii..„, 

%ao 
la^ 
1,©0 

#amlfsif of" m&t#r£&l'' 
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Prm fables 10 t© ZLb wMeli si»®ari8® tih® d&tm obtala#€ 

by teeatiiig altella® taptb aet&l salts with Tarious e©ise#tt» 

tfatleas of lij<lrog@a p®3?©xit®|| nermeOL gmmw-sil ofeg®rratioag 

w«r« mad®. Si® of eo*T#si>®ai£^ esleiwii styonfciaa# 

aM bstriiM salts with tb® s«a® ©6iie«iitiFfttloa of h,f4.mgm 

p«yoxite iirrwplably f«»mlttA la a preduet ©©nsidepably 

la aup®ro3d.d« eeatent in the e®s« ©f @tp©iit£« and 

bidPliM salts than wildi tli# m%etm ®alt. Wit^t tli® gtrdntlim 

aad bartm salts# th® latttf gav« «pprexiBiitt#ly th© s«® or 

sll^tly r@3Mm %bjm tlm fof®#**, 

la g®iai®3ral, tb© pT«p@^&ti.&m eawioi. mt by trealaieat ©f 

th.® p«i?©xi€© ©etaliyirat# ®ii4 tli« aiiliydroms p#.i»02ld® of tb© 

alkalln® ©artfe m@t^s gav« liieF«asi»gly »i^«a?©xi4« 

in tb® pTO4tt©t witb imrmm tm 

ti@B of Ifc# hyto©g©ii p®F©xti® as«i., &© loweat smp©roxi4® 

c®nt«iit wm obtain©! wIwb 0»3^ m 3% biy<li?©g©a p«i*©xid@ •mm 

Ooati^^ary t© «i:p©©tatl©»# th® ©©ueenferatioa 

©f kyirogta p#3f«a;i€@ nmmtjg 9Q% %%* "Mwally gav© « 

slightly l0w@x» »mp©3?«id« e®Bt©nt ia tii© proiiiet thm tbat 

obtii.lii®d with 3^% mo& $0^ byto@g#Jft p«r©xid©* la fe© ©a«© ©f 

th@ tj*eafea«iit of ©aleim saltsji however $ tb© fO^ %®t always 

gav® th« lii#i#sfe yi©ld of at^ftafOEld® in %hm p3»o4iiet«. S© 

fi^p3?®clabl® «©miit of ©&l©lm st^tFOXld® was fo»©d la amy 

of tb© pr©fittet« wb®» ©©ii©©»trati©ii« of by€ros®ii ptroxld# of 

less tbipa tblt e©iie®atrati©a w©2?© iii©t. 
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?7 

tb# 0m|>@3?«Kid« eentent of tii® prsparatioixs, 

wM^ wer® lt«pt oir#!* PgOi^ foi* alnaty liours tmm the 'fcia# of 

|>r«p«afeio.% imp0ai#4 oa a pewertag# toasisj, th,# 

rati© of ©xyg^» Mtal oxtd® i#e3?#®s®d ia ajteost ®¥®rf 

pr®papafcl©m« 

(fest-FaiTi' fed ©3cp#et!ati©iast ©4# tr®ata6Bfc of febt p®i?©xi€« 

oetA|^i»at« of tilt i^toliiis with tmlmw. $o»» 

«eal!»ti©»® ©f lijto®g©ii p«roxl€« uitially g&f® a profiu@t 

sligbitly M^@r im fuperoxid® ^yi#n e®at®at tlian Mixm tla« 

mhjATQm ptrexi#® wm tieeated to « siwllasp a&aanf'* 
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4 ma m g<31 at .gm x wti* of .BaO ^ lOQ /,.v 
^ wt« of »Mipl# , * ' 

f feofcal ©.» « »3L. of ©a/g, of sfflipl® X 32 ac 100 
^ I iiLiirnif riiniii; rri.:nri:-.. 'im^i . ql i^_r'Ti ..r.j t-'t i'/ i» -.in:!! i.iiiuuiii -i :i l-r :... i 

0 02 * 

al» of Og/g# of as 32 x 100 

^ BaCOj « smpeipmid# Og/s* ©f saapl© x 100 
fa 'x 

^ HgO w W -» BaO + ^ total Og) (18) 

^ l>©r«i€® % « ^ total Og yt ^ O2 C3i) 

^ itoO f^ m ^ ^ lSl«36 

% mo trm 18.% « ^ to%^ an© - ^ laO' f-ffom ifelOgIg 

^ ai0^ « ^ fr«« ^©2 * iif.36 
2 151:51 

i f#r«al4« Og la®2 » ^ 
1^9# 36 

% f #re«l<l# ^ tvm. lg% » 

% perojili© Og • ^ p#3?©xlfi# Og f«w BaOg (l|.|| 

^ HgOg . * perwtia. Og fgaa HgOg at 3k.016 g^) 

% HgO from HgOa « * "a°a ' 18-O^fe (I^S) 
' '3li.,bi© ^ 

% H2O |»ot iMI Hg02) « 

100 * -C^ BaC%)2 ^ ^ ^ 

fafel® 22 liaowa tli® eoi^jlet® eei^osilioa of sweral 

b&rtwi pMparattoag.. ft® aetloB of 30^ aM 50^ with a 

iat*w.i»atJ«d solutloa of laarlwa hjAroxid® did not yi®ld a 
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fabl® 22 

0oap©»itieii of Scffl© Barim Prepai'atloia 

0«a.@«3.afel©B 
of 

'30'^ %% '•' 
om 

mim)^ 

fAbl# Ui 
If. 681 

50% HgOg 

®Si.|0H5g 
fftm® 1% 
If. 

30^. IgOg 
©a 

&aOg*8HgO 
f&m« to 
<F. 7%| 

HgOg 
om 

BaOg 
fablii a 
Cp. 75) 

% festal Og 
%.38 
3.9.3® 
#ai 
0.6? 

6.22 
1.^ 

66.16 
».27 
2.06 

12.95 

62.98 
I7.I1.5 
1»97 
le.^ 

^ %0 Cb^ 
'% -pmvmM® Og 
^ iaO ai|0g|g 
% Ba© f 3P«i &i®g 

16.32 ' 
19.1% 
0.51 

63*S7 

2T.65 
7*27 
1.06 

63«69 

13.5? 
i7a8 
9.S6 

56.30 

19»57 
111,. 50 

9.I1.3 
53.55 

|l l^Og 

pw«£i.® Og itm 

70.53 

6.66 

12.P 
a6.53 

70.3^^ 

6.65 

0.62 
1.32 

6a.i7 

5.87 

11.31 
^.05 

59.1i|. 

5.59 

8.91 
I8.9l^ 

Hg© fffea %% il|..o5 0.70 12.1% 10.03 

^ IgO im% at IgOgl 2.16 16.95 0.83 9.5% 

B®,% 
lati®l HgO^ 

HjO 

1.00 
1.87 
0.30 

1.00 
0.09 
3*60 

1.00 
1*93 
0.12 

l.OO 
1.60 
1.52 

Ba|%Jg 
IfeOg 

sltl©iai %% 

0.6? 
10.53 
26,53 
t.26 

1.39 
70.:^ 
1.32 

26.95 

ia.95 
62.17 
^05 
0.83 

12.38 
59.1% 
18.9% 

9.5% 
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proittet wiiais m tkppw®qi&hl® smperiscid# e@at5®at, ®i@ 

#aoe In m& f©r mnt tetal oxyg&n was readily smn, hmmer, 

t© b® dm® fc© tsh® Mgh per seat ef H2O2 In fch# ppodmet f©j»8€ 

by fell® aetiea of JO^ l^Og ©a BaC01)2* ratio of mo^ 

%% this pjf®pai*atioa Momld stponglj suggest that th© 

ti-^©r©i:ylijteat® of barim p«rcaid® wm th® $lii«f ©©»ititti#iife 

of IM.S pi»®pai»atloa» Hi® hydrogen p«i»oxli« ©enteiit was 

negligible lia th® pF®faratioa foM©i'"'by th® aetisa of $0 

%% ©n Ih® ©al©mlat#d ratio# wetild iMieat® that 

bari» p®ro3Kii® t®tx»fi^ayi3?at« wai th# • prianipal o©3astitu®nt« 

Bt® aoti©m ©f o©tshgnis*at® of b&rim 

p#:p©xii« ids© ihow®*! a yati© ef 1®.% to %0g whl^ womld 

iaiieat® that th® eoBpoisition of tl» ppoda-st e®«li b® qmit® 

a©ewat®ly #«s©rife®4 as ©©astitiitiag a adxttir® of 86,22^ 

mOz*^Z^ It,9!^^ ^C©2l2. ®i« aeti©m of ,90^ HgOa ©n 

aahyipotts barimi peyoMS# o©tah|i.rat® gav® approximately th® 

mm® siip®i»©i±ii@ ©©nt®Qt 6® tlMj prodtiet Just ^mwlh®€ btit 

th® sig»^ifi©«»e« of th® ratio ©f ^2© was 

not r®aSily s®®a«' 

fh« fa©t that the ®®ia® ©iCI.©ii»# stpontiua, ani bai»itira 

®alt tj*®at®4 with th® s®itt® c©»®®ntF®tioa of hyto©g®a p®»id.d® 

mawjilly 3?#»iiCl.t®d ia a fTOdnet hi^©!* in »"iip©r«a:id® ©onteiit* 

la th® ea®@ of th® latt®3? tw© »#talai, woiili iMieat® that 

®lth®i» th® ®as« of fo»atl©» of tfc» stability of th® 
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stip®roxi€«s of febk« ©wtto. with. 

fnei*sas» la th» i0iite Fadit of til© aetal» Siis saas e©a»» 

&lmt&n *«,« s'tt|>pdi»t®d hj th# «f©riaeBtisl 4mta sfaow#A 

tliat th# e©»B®a%3?atiQn of hyirogee pi§r&xM» mei. in tb© 

tF@a^e»fc 6f fell® resp^etlT® M«%«1 p#i»©^t« ©efestoydti*«t« wm 

an lajtcstftaat faetoa? ia tti« e'@iie#Btra%i©a ©f tla® 

»m|j®3?®xli# is p3»oiu®%. l?li« »m® mfexlMa 

was attaiinei. wltfe ®aeli of th» nlkalfu® 

®»tla a»tal« fAm $0^, a»€ 3&% HfOg wmm 

ia««d with tli« lAenMeal calelw, stronljlwp ani feerlw salt# 

fl4« acEtow gi^dpoxtdl# e@s%eml of apppexfaat«ly 13% 

by tl» of %im alMHn# #iye»^ a#taJl «alt# 

with hj4rogm 9®»x£t® of varieus e©iKi®sti*atl0iis wm 

pTO^fely t© m w&%m hmmuae of tsh® of 

prepai^ftfeiea «^l®y«d. Bi© watey tw-m thm p@i»03cti« 

m A®ee^©s#d a ©sotmt ©f ®i^ 

ii®>0roxii® foiw<i4 hj ^Ms m#tli®d. ©f pi*«pitr&ti©»» a .«®^od 

©f @f tfe® twpefosiies ©f fclss allcalls# sapl^ 

astmls that he AmmTlng fwtli®!?^ iw©®tlg®ti©» 

w®nl<i iHi tii« u«# of ia©a»it<|»«9U» mlrmt&t M(0lM mm&nS.& hat 

l»##ii ls«t £&wmi. ims«.ee#«8fi^ foi» this ptiiTp©®#* 
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f. OOWWSIOIS 

im a pam toml of th® alkaline earth a«fca3. percacld# 

Wat fom®d whsn m aatuFsted solmtlen of the hji^oxld# of th« 

aetftl wa» ulmlj pass«i Into a wry dllut# solMtlon (0.3^) 

of hydrog®ii peroxia# at 0® C* 

2m Si# aeld-bfts® titration ©f alkalis® «arth metal 

p«roxldtoSt using « staodar# hyireehlorle aei<t seluti©n wltti 

a alxtmr® of brai«-er@sol gmm ani «®tl^l r®i. a« the IMl* 

eator, was totmA to b« a prmim ani aeeurat® atthod. for 

th» <i<it®r»i»ati©n of p®r e«iit peroxli® ©r per e®iit attal 

®3K14®« 

3, A pur® fo3?« of •mMf&mvm barlw ptroxld# vas pr©» 

pared by heating barltm peroxt&m oetahyArat® In a XOO®»110® 

e, of®a f©r a jperloi of #i^t®®ii to tweaty-foiir hour®. 

l|.# fh# produot# forH®i i&®ii a sstwat®<a solution of 

barium hyiroxlt® wm passti into a hydrog«n p®roxld® 

solutloB of mj •eoneeutratloa of 3^ or higher at 0® wat 

buff to li#it ytlloM la e©ldr a»fi eontai»®d a farlabl# 

®aoimt of barium smporoxld®. 

5# PraparatioKS of barl'aa paroxii# oetahydrata, kapt 

0¥®r for a period of a«T«ral days, eontalnad a mall 

pertaatag® of the suparoxlda of th# aetal» 
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6. A pi»odueti a®iitaliilag a aup»i*oxi4« ®©ateat 

wag fofa®<l Mh®n barlim p«p©xld# octabydrat® wa« with. 

3Q% SgOg for i@"r®ri4 days at r©« temperatw# than when it 

was tr@ati«id at ©Itber 0® q* er at MO® 0# 

7» ®b.© aetlom <sf 50^ %©2 fca^piot pftraxld© ©ctttoy-

drat« for s«T«ral, days at r«i»i t«^®ratttre gav# a prodttot 

nitti apprexiaately tfe« s®a» smpftrexid® esnteat ai tlmt f©m@d 

toy til® aeti©» of 30^ SgOg# 

S. Prolong®# tr®atia#at, for fiT© day® or aora# 

fearit» p®roxld® oetaliydrat® miWa, $0 HgOg gaT® a prodmet 

lower ia ai^aroxid® ®@iit®iit tMaa Mfeau th® tr©®ta®at wa« 

©arri«d out for two days. 

% Cfely ea.®»tMrd of th® smp®r©:xid® ojygaa wai d®t@ct@d 

la th® i^ialysis of laatal stip®r©rf.d®i or aixtw®# of ii®t-ai 

smforoxid® and p®r©xid« %M«tn titrating aa a«tdifl@d solution 

of tb® aat»rial with atandard p®raaB®aaat®» 

10« fr®afe8@at of eorr®sfo»St»g saita of ©aleiw, 

ftr®nti««» and teariw with th« ooae«Btratioii of liydrogan 

p®r«id« mauaily ga^e a prodaet @®ata£»iisg a lii^ar sttper-

oxide ®@at®»t of tli® »®tfiCl ia the oas® of stroiitii» and 

fearim thao in th® ©as® of oaleiw. 

IXm f^®ata®»t of eorroipoMii^ aalts of stromtim aad 

harim with 30 a»d 50^ in a prodwat eontaiiaing 

a higher s^aroxid® ooatant of Ifti® raetai than whon ®lth®r 3% 

or 90^ HgOg waa m«®d* 
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fl* SUWMABir 

1» la this inv®stigatt0a tli® of irariotis 

teattons of lijtFog®a p®r©«ii® oa sltealiJa© ©ttrfeh a®tmi salts 

was ^ ®aaly«®s of tl» retmltiBf frepamtioBs 

w®r« e«^l#d #mt. 

A si®tbot of pi»®p&ring pwi» barlwt peroxli# and 

fearitt® ptrojcii® ©stAyir«t« was «»tabliAed» 

5, Aisy mmmtmtlm of 3^ g&T® a Imff 

t© yellow e®l©i«®<i pfodm«t with Ibariw salt®# 

l|.. M af^watiii was @0iiatjfttet«i to tii® 

8t^®P€ald® ©®iit®st of thm pm'pme&tl&m ®arrl«d ®mt, 

5# A e«|)aris©tt ©f til® g&s@a®tPl© aai titi?tn®tpi® 

wtliod ©f analysis for' totiQ. ©:^g®a ©©mt®mt @f pr^«ati©ii« 

wm Mad®* 

6, A ©OT^l«t® analysi®# tmelmAtng smp®»3tid® oxygem 

d®t«iMiai)Lti0at was »ad® ©a pr#par®tions @M»rt®d ©mt by 

tr®a1w«»t of alkalis® »®tal salt® wi^ ®®ii®«atrati®a 

of hydreg®n p«r©xid« ranging fr» 0»3^ t© 

7, Str®ntiiia mM barl» silt® iavariably gaf® a 

pro'imet Mgtor in ®i3|)«roEli® oe»t®iit tliMi ©aleltia ssltse 

8, fkm ti*®atei«ist ©f th® alkallii® ®arth astal p®r©xlde 

oetaiiydrat® with liyireg®» p«roxid« gair® a M^er yi®ld of 
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9^p.0r&xld0 th« ty®ata©fit ef th.® eorfsapeMlag axfliydwrns 

altealin® ©arfeli M®tal p@r©xlt#» 

9# appr&kimbt^ly^ 3.3^ met6l si^eroxld# w&b th« 

ji»M oht&imA tor @&&h ©f th« slkalla® metals. 
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fill. AOTOMI£DS*HfS 
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potasaiw a^arosid# whieh was werkat with in th® 0o«.rs» 

of tMs isvastigatioB, 
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