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v it sftaa happen© la the field #f laeesfelidfaiftee that a , 

pregsratleii is foimd te be effestive and is widely Seed leag b#<- 

ffere wash is known about its eiisfsie&l nature* in the ease ©f . 
fysetunun. powder* its ueefidhaees as an Inseetlel&e ean be treesd 
b&efc te snolent biiae.a while tbe i\adad astfcar# of its austiire :’ 
princ iple was not djUMwered trabil about twelve years e$e* 
das the r eaasipla in the orgsmle fleM Is derris* ¥h# ineoetioi- 
dal value of tills preparation has long beam knows* but it was not 
sstil ssspamti vely reoentXy that dhenieel and phyelaeX ehsrae~ 
terisfcjUas mC r&tm&mm,, its active jrlzieig&e was dissevered.*' Is 
ttfte i&organlofield say be iwntieaed Bordeaux sl&ttxre sad Has 
sulfur sprays* hath of which have wide application bet wheee 
ebasiia'try is net yet definitely known* ,

fm this list ef inseobletdes an* east add ©elciwa arsenate*

Of the chemical end to a large extent the physical cliar&cterlstles
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of the prses&ses, and eon&itisiis n t e  
n a t io n s  ts fe e  $&$<*&»

Sha purpose of this iasr^ati^atloB m s  to attain additional 
la w S s ^ g g » :s f th e  a rs e n a te s  o f. m X c itm *  b y  m a o s  0#  s  

« ts %  © f th e  th re e  © e xp o n e n t system  t  €aO~ &SgOg~ Hg®< 

parataro of 6JS® C» s s  .ohpsea hsea&se as a 
eondl&iOggs are reach ec ia leoe time St. higher hmperataire th«s. at 
lower, aod also bec®ts»f most eom©r©i&X processes for the M m *  
Pasture of calcium trseaitis ar© Mi*risd os at

*■■. th »  literettire Mnearaing the arsenates of ea&otua is «f 
considerable Salim* M i  no attempt till ho M i s  to $ p m  -tl a m * ’ ' 
plot# reviser of ail pjppera. sad patent Xitar&tare os this suiqfr»at« 
Qaiy i w h  sill b© acoiaiStired that hass « iireot hear~

It has feoM.fo^wi advisable to 0 0;shier hb* 
aaleliaa aafsonates f m r  he point of rlasr of thstr 
s a tloo, S S i€. I r .  M n ta lr u n g  w a te r *  e i t h e r  i s  c o m b in a tio n

within. hb»-«»Xeei.ile or as hyirete* sr both* to consider only 
the total. saaber of sols pistart*, this sue oaa
greatly simplify tfee ferwalae by using jGMetwels for'.the. Maher ' 

of M i s  of oaeh Mmpe&@io& present la the eor>peuji&» thus for ' 
asMplei. trissUsiM sroonato ©eta^hydrate^. (Ca^ (AsG&)<g*8HgO) 
h M  3.1.8 and, c&l c ium-hydro-ars enat e-mono -hydrat© , (CaHAsO^.HgO) 
becomes simply 2.1*3.
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properties, of tii® *«yg&Al*-obfea&uod* Th© opeoifie ‘ 
gravity a t th© eryAb&lliae material was found to. b© 3*20*45*24 
At 3b'̂  c/ fh© mmpmmS. im n ©b&Ainod Aurteg the pree«oat iavoetl.* 
gAtion sad will be diseased mmrm fully lAtor*
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Iota faroa uhioh it® mt*r of ofyotAlliaatlon soy b# rssaerodby 

to ISO® £* And its vfttor ofooa*tit«tiea At M O *  0*

0*loita* ArssffiAt® with
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arew asA to , a nd  ■ la b o r  
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C 0 l0 ^ l0 £ 8  l« A fl© tO  

iato a hydrated tm m *  

A R p x a i h a re  t o t  ’oooa T o ry . suAooao**

oar Ca &AaOanm> -w Uii.iwn.mil. »

fitm aEaIa 1b isa&* by £tefet*srg/  that ho obtained oaltyArooo 

diesiloiuss traismtd by hooting the monohydmt© with pure u*ter at 
A b o u t JtO0° Cm bjus Fooosit& y been p ro v e n  o rren « « m s»  S fcD e& ne ll and
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(1*©*) found timt ih© dtc&leiusi mrsmrnfc® mono ®r d 1 
hy&wlysod ia hot water to yield a eos&pouial with a 
ratio of Ni/2| ora &*£•£'mn$i0UB&* . Stem . dfemrm*' 

time bave also been -̂ sad© by the author .and i dU b« dSsfss^WS 
m  fully later ?m* Go.gual^/ prepared this «©rap©ti**& f m m

• a M  In a staalad tmfco set XSQ-XOO® 0* 
and prodtm &d 1# by haldlsigarlba

±n m mmem & m tm i ealufcioa 9f oalaiia* shXaride ©otifcaiaiag & M i l  
®f hySm^lorie idl| at 150® C« . Xt® praparatiem fro® 
aarsasai© |&ld wUX- b© dsmribad -gaatiar dimusaiofi ©f the 

gamXt*. «f thla irwatlgmtlioan,

aers«a5t«' ©SSSm Ttn nm txtm as th©
x t  ' *>£©».

il®a ©alel-m ©hXbrlda «a& so&iusa arsenate,-' tgr 
oaloiur. oarbomt© ash araaala a© id at r a w  treajjmatare, bat 
Go-gaolS/ iif the first to predm© a well ©ryeballis;©d artificial 
hai&ingsrlhe« This imeiftigjafem added a solution ©f ©iwJiuci m *  
aaa&t# to a solution o f ©aloinsi ohXorid© ©ontalsjjag @ © m  ilgmni© 
•©id* Jfc* also prepared it from ©ramie 
Sfe&fmaXl m l  dtaitfc ©a^arlme&d ms dlffieulty la 
galelai amaaafee ta • pur© tei m i l  ©ryataXiiml 't& m .'

Mftflfe tt#  tlOtatiSBi.ytiBl ^  llw rfiWfgflaa A ftM a d b a . f t s l t h ^ r • ! © •  © h tfti& a d

thi» ©©•pausat In hi®. lnr®0fcS#|d*t«a ©f the G«0-A«gg0§~ HgO equilibria^ 
*t 18* CU 2h» .®oa^©m& has • gpadflo gimity ©f 2U9$ at 3®* C« 
(Smith), li Is roadily soluble in dilat© acids, #mt in aeatl© &aft 
araaaie* bt mfcar it hyttrolyaes and under eerfcmiii eoi*£itioiwB





■ <•*!$*»

oatiM b* obtained fey. using th« fallowing yrojjorttoas s 

100 graMS Bâ AaC% »7Hj|0 iaa ISO e*c* 3£0 

Ho gpmm î B2%&s 

■ #0 |prstea* CfeCCHgCOg)̂  in lOO ©«©• HgO 

fk* ©©lotion© were isixeo «$Mt tto miarfcur© was left in  fchw r** 

fx&gwrtttor fear a' day ©r tp© mfbfcir wlxioh St grw&wr of thw ««»> 
pni »©paar«feed owfc* ,

1 ( 8 .1 .6 )  •
U.MI» »l.l»"W-.l. HlW *l.ir».i<, ,Mi ii ■■ ■ ■ ■«» in ~

tbit : « ©  «liise4 fey mtam of tl© ©arly waika-rs
Mfe a* with tlS9 tat© the Xatoy isrosklgfttwrft

hactm mh&saBL ■liiBbb ’&£»*> wWapXies* PwWt&bw »■«»»*«> in ilwWBi*. tho!*WPA'PljWWBpn WP*WW>- *w WtlwPIlP***** PPpa WOWPŴ W ‘MNfc «P:WPWt w W #
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#f 1 (̂1% ~ 'fflp -fofff**1 yf-1 i*Nff • i-flfr- t$Mfr jpir©|liMrnti©$i©-«

W m m  « r©  a© |n ib lis li© 4  « s c e % l»  - # f  th e  § *w p a ra t io n  mad

o f  t b *  J # X * f © © m ^a n d* m d  H-oB®amsXi a nd  S a titk  seem 

to bo tiie only lavwstigmtor® who haw 'isMMtdwd in obtaining .it* 

-& u«M g t h o i r  p re p a ra t io n  o r  p h a r ^ b o lit® -  t iw ^ r  ©i*m«rw&d u n d e r 

the mlorooaope Mte axiwtmwp of t »  kiadg of wxywtalw* SSmw* 
wer® ©©paratM japohiu&ioaily an# «aa&Xyaa% wh©*i©« it wu& found 
that th© S»&»? wticipewfljd httd'. fomML &Xtsag -©ribb the 2*X*&* ■ Th# 
© y y e ta ls  w o w ' boaaase ©paqu© d u #  t o  © ffX orew cori© ® *

C»HAa04,&.t/e %0 ... " {£.1.8)

wlaajnal Bsffiorlta haw b#en ttdopt to bm this 

wrwoaa&w, but mx mmiy«S© it has tm m  m:mm that %0 

la,a awowtituoirt ©f this minoral* '*» tbNi iaiiB t& he m  

JuatXfiowtloin $©# considering It & wiapi# ©ml©isw& mrseaami©*
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©f e&loiuBa niiEĤ  has sot hem ismsrtfcsd 

Xm tfeo literotor®* Fteldl̂ / obh&l&od a pars&iot ths aaolysis of 

whioh spprOoohed 6ds0«lâ »̂i%CI hy prooî t& ing SMmiaas 

imite oowfesiaisg a sXî ai essooo® mmmSmn hydrosMo with 

eaXoia* chloride, washing sod lirying ah 300* 0* Ms regarded th« 

prwiash as a mixture of trio&Xe&js imaate oad e&laisai asauvoiaaft 

arsoiskts# tho awooia te&Xxig beea d riinsm  off 

. fhmte amch a series of wdsh 

■JLtmgmjt ho. ImsA*' IksDojaa®!! sad Smith obtained mil defined 

sfystaXs of the fi.*2*.f£» 'Msgsuoi by tfco hy&rolysi® of hfcidixtgsrlho* 

tSha author has .swp«a&s& those spcperJamta sod. ebtainSi arysfc*&# 

warn# sasXysts and ©ptleaX propertlos «©uM ho Sotonained with 

soouraoy* fiUaitalso ehssMM Im ©btainiag the 6*2*7 w m pw m d. 

in Mi sqgoilibriisi oMpsrlsm&s* *&& finally the mathor has prs&ssoi 

tho $*£*6 QfiBBpcaswi iahhe sours* of this imreatd̂itian* Vhm rwsge 

of o4̂oiio%f*̂ ÔPaaii ’ tf* ohioh this towfioo of .soŝsuskIs form* is veiy 

garrosr* shlsto porhspr sooounts for tho fast that it 1ms, 'sot boon 

dsserXbsd hy'oorXior m.dars* Mors will ho soli about this -; 

series uader aisetmsion of tbs result* of this iisresrttgatioa*

Calciusa &rs©imfces with 

M e X e su l& r lo t io n  csO^&fegQjys &

This series of ssXsim fursehabo* ineiuas the anhydrous 

tris&Xsltss or senate ana * naaaber of hydrated fon® eorresponiiiisg 

*• 5.1.1* 5.1.#* 3.2.5i 5.1.4-1A  <T) «■* 3.1.8.
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b o
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b o  .#o0bb*

ISO wfferreraa# w o  Xbuiad im  thm literatvore io tkto ©Os»* 
m t i& a  proiaoarOfcios.* th o  o n ly  wmtl>o€. k n e w  lo

i f  M t a o i l  «©£ t n l l t i t  # ©  t r e a ts  a 

*l*iboio4, the mjbrbax'e fox* n*arXy a sacmttv* am3yo&o
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Qkl®$xm. Ars«aftta vlili
, m itm O m * % *tU r$ n 0/A«£O^r 4

ftadUtiaftftft of « basic ©aloitaa mxmmmtem hosing -ft- 1
of 4 teas W e *  established im bits isoursft 

«f thift Junrestigatieai, ana in rwettt' wOfi: On th* prep&rfttion Of 
eoCT^roiai eftJjeiiam asi *£3,1 hm m>*& fully dlftouftftod.
latar o n . I t  h m  r&mm t© ftaearfcftin whether or not

ftresaa&e fur*» with wfct#r of l̂ ilifttiori# This

itself to Aetarft&ne its mpof pa^®®s«rw «uifi of aora# definite

t w f t ia e  i »  h«

fe&fttetflefti ftteetsfo# «ai this i* th#
H* Wm ‘JSgUTtftS* S3d •
tartofticdwft arsenate in distilled water with 

until the percent arsenate ion in eolation baoozae 
fNNPosat of mrmesii& ion decreased with suooecsive 
Aziftjym# of the resulting: prod j-ot gftva figures w

ft€&fttfts£« (thft
o f  w a te r * )
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m t d « s « M  te£ip*rat;ire 1ttm  wagr Iaeeom enlmrlamb* 3m
sash % system &ua exis tense of on© solid phase is 1®&i©ated by
A  e m r ia t lo n  o f  th e  &&lut-&'cmm ^mfeiX© w it h  tw o  s o lid  phaso©  th o  sys te m

has eonstsufc 
e£ the ̂ •'stea im ty" oRterlslly*

Xm rnrtosxt m that Is m the 
£2iis reduces Vm  

%ft. 4yy*de p  b e  g liHi I i I th e  l i m i t s

only prepare * m&f&m. o f  

sad smnvb1$ e©$4t of 
in tMber and bo iam tym / h o th the 

H i  the solid losses effcer ©quilibrius has ^ a a  « etabllshed* 
Q»© o f tto * ^xm plc&m  always o&i£rm i!k&a% the Inirestigftier 

involving. the- phase rule is that of e^lXlbri©***
I n  d is c u s s in g  r e a l and e p p S re n t e q u i l ib r ia  F in d le y  ■s ta te # *

*th* e h te ? .criterion' fo r  %h& fo rm ?  is that thor sans 
equilibrium is reached from wb ieherer side it is 
t$h® difficulty- is this eriboriom beesmes

Tmry insblebl© solid pfrfteee sea ch. interest m t h  - 
sacrfchart© form soiM phases* The time r©<rrir©d for

snob m system to reenh eqxdJJLbrisei mould often he groster than
eeuld be allseed* end the «&f f &eiiitdmi involved in 
constant ©an&itieaa# for le©& period# of time ere- ©ftea 
dttffthsr ■ method of dete&eiimieg sgpil&br&tni is ■ to ip&sist© ■ end 
samples o f the reaction nimturss f*ss tfaufc t» M s %  «nd In this 
may ascertain shorn no further change© aye# taking plane* that is. 
the ©'mllibriua ©omdltlfifa* tis letter eriterioii ess .used. In
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Purlf ieatioia of* teter3al 
A rs e n ic  a s ld

Com ©ratal arsenic acid m s  filtered th ro u g h glass 
and m:.eofeiirated by feelliag until the bailing; point ias ISO0 €* 
after whieh It wear m o  led to abate C* m .d eeadod with a avy** 
tel of It m y  be matioxsad here that seeding
la absolutely meeea&ry. fha author triad to M n e v  crystal** 
ligation by *seratciiing* # IdotI chilling* farther supercooling

tdtt ©ryetala of teher arse&le acids without snceees* 
a m  bf started with a crystal of the

m id# te fete this mthod ted to te resorted 
to Is* ateer to attain, tea first crop of erystaXa* the crystal* 
war© tten m l  tad and reery stall late until tee moltad saterlaX 
tea practically calorlees* The specific gravity 1&/4 of tte 
m l  tod aoid wao which carrespoadwt to f4*5^ Ae2G5*
f o r

The ©ale lias oxide aeed In tea first series of equil- 
brim experiments m o  prepared from pore precipitated ealotm 
carbonate by careful lgatbl©& in, mi ©lactrie furnace* . t e  l t e  
in tel Jit observed after ignition agreed with theory amI subse
quent atelyw&s of Mi© oxide proved it to be of the order of 
M*9p£ GM« t e  later oxperlmete pare a d e t e  hydraadde waa 
prepared froei oaleiuw chloride sad carbamate-free sodium 
lytexlii* After washing the precipitate ate of m u t e t  with 
CO^ WJ&iX the filtrate abased no teat for ohlorides, the 13m 
obtained analysed about 98*o£ Cat (OH)* the nw&ia&er being water*
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FIG. I
SIDE ELEVATION OF ROTATING MACHINE



m.

END ELEVATION OF ROTATING MACHINE
(LEFT END OF FIG.I)
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*  l i l  *

the weighed precipitates were dissolved - in 1 * 4  (by 
acetic acid* and tbe solution wade fee 600 e»e» 
al Iquuts were then taken fwr arsenic and H w  deterai- 

nati;>na*
Ihe arwwn&e was determined by adding a velm* of i « p  

eentratod i^droohlorio a l l  equal bo the volume of the aliquot* 
thee 10 «## pet*e*lu& ladide solution (fi gran* jpi) and the 
libtiat9d iodine titrated with standard thiosulfnt© tolstlaa* 
fte « r M l a  in the west dilate solution* « w a  deterslined fey th* 
doao^-Braaaiag aidii a# the Switeeife method* a The former of these 
wwfcfeede are rcoompKrodod fey A*G.A.C. methods far determining 
soluble arwenle in cwMflrfllal ealolu* arsenates* *ad. the letter 
Is widely eatd in daboraining arsenic in *|*roy raaidnaa* 

the ealeluai oxide was dabeminad fey praolpitatiag 
ia anlita from boiling solution* of arsenates in dilute stoatia 
sold* Afbor filtering and washing the precipitate it fii dis
solved in dilute sulfuric acid and titrated bat with standard 
permanganate* It m y  fee of interest t© mention bora that ealelim 
escalate proaipitated in this way is very readily filtered and 
washed* a condition, not often mat with when precipitating from 
heel# or neutral elutions#

Ao&lytlaal Results 
the .results of felte analysis of tin pracdLplt&tea and 

aoluti€»CL8 obtained f m  tba first, dartre are given in fable 1«



vm w  jr.

Stem iltm of th* wDn S » 1 m

r o f

a a 1 6 *4 4  " ; 81*15
0 -8 14 *4 8 80 *1 4
9 *8 1 8 *0 0 2 S -ia
DmmA « * t » .88*18
SMB.: -, -. 80 *£ 0 £4*8?.

1 7 .6 6 ' 1 8 *8 8
0»7 1 8 *7 * I f  *3 8
1 M 1 0 .0 0 2 0 -4 7
1M ! 1 6 *0 0 38*68-.
J>40 1 3 -4 5 3 3 .3 0 .
B -xx 1 7 /0 0 . 8 6 *1 0
M L t 1 7 -8 6  . 38 *7 0
B*X3 1 6 *3 0 SAJBC
£ * * i 3G *60
M t t 1 8 *6 3 4 1 *2 0
D-XQ 8 8 *1 8 ''' 53 *8 0
I3-1B 1 7 .4 0 " 53*00
B»23L ; 8 8 *0 0 ' 63 *3 0
1W »  V 1 7 *8 0 4 4 *2 0
B«£4 8 0 *8 1 6 8 *6 0
XHBH'' 1 6 .* ) 88 *0 0
BmM *«  <g 37 *8 0
0*$ T - ; $G |J£| 87*80

1 7 *0 8 71 *6 0
OJW » * « 9 6 3 *1 6

1 8 *8 8 88 *0 0
W .7 S e s * if

0 -8 8 1 1 *8 8 6 3 .8 0
9 *8 6 8 .8 6 71 *5 0

3 0 * 0 8 6
0 3 * 0 6 8
00*028
0 0 *0 0 7

0 0 * 0 8 0
O 0*0«>

M *1 S
00.IS  
<X>»0«8 oo-ois 
c c . o is  
0 0 * 0 1 6

0 > *4 4 8

2 * 8 7

© 3 * 0 * 8 B O * 68
. 43HMM6-'

1 . 8 8 • M -
613— 1
<  ♦ 2 5  . 1 * 0 1
f * 0 4 0 * 3 7

* • » 0 * 6 8
X g # & o ' 0 * 3 8
■» Mil p i PP *■ 0 * § f
1 6 * 8 8 o * s 7
2 1 * 2 0 o . s x
2 4 * 2 0 o * «
8 4 * 1 0 ( M m
8 0 * 8 0 ( M i
8 0 * 8 6 d « M
3 1 * 8 0 0 * S I
8 9 * 1 0 I L f i iW fM * »
J f 0 * # *
4 3 * 0 0 C U B I
1£ & p $ Q 0 * 1 8
u l * ® & 0 * 1 0
@ f # 6 S ' 0 * 0 8
t u « f 0 * 0 0 6



It will fee m  fnaa the tnfei# the result# ore- d i ^ W l  
Sate tee e©etSo»a# ttiee* few precipitates «aa fe»«« m r  

eolutioaa* Site C&o/AsgOg ratio® far the psve&p&tatee are 
given ostler for the bssls arsenatee^ for t&© reason that ever 
tlli raage fetere is prae'tieally no mtmmMm acid adhering, fee 
the precipitate^ end the ratio# hare soiao meaaixig* .On the, 
»eii aids IMmax^ no re and mors eoncecitmbed soiutioseys
#ra left wittv the crystals the fec/MgOg ratios as fmsal fegp 
direst analysis vo^ld ha-re nb ai fifteens® ma& m m evitbef* 

ratio# la the for th© basic side er©
e&itted far tt* reaaaa. that, hare bath the M l -tm&' th® AOgO^ 
oewtant of the solution ar# s© lev that may alight error lm 
analysis oouXA aivi eneii a variation ia ilka 
ae %  reader Sham cwwnlngle&su Fra© eagpertevfrus D-I& .fee

V ra  s ta ta A ^  sbb*£ w h ile  a a l^  th a  r a t io s  | 

may real. sigalfiosemee* as 

fee shoes later,' the eat ire eerie® are included*
-srep hieal l^praetertatian © f . Result©* 

Perhapethe moat m m 0m  net had of reprasvatlngresiU-ta 

of phase rule studies of feNre# -eaâeernfe sgvtaavr fe# by the uae

neat editable ia eaŝs mhero th& behavior of 'the three ©o»*

psoente tewari one another ia similar* bat ia filt©
far ayataas wherein -the behavior «f tea. eosiĵ iiante fee one

is vary different from thoir behavior feeeani. the third*
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4CaO' 4*205- xH20

FIG. 4 Cas(̂ »042 -2HeO4Ca0-Ase0s- xHtO 
-t-Ca5{As04)2 ■ 2H20 
♦ Solution

35

Co5H2(As04)4 5H20tCaSH2(As 04j4' 5HzO 
■♦Solution /

/CasHeCAt 04*5 H* O
♦ C0HA0O4
♦ Solution

''̂ •-CaH A*04
/  ■ V

CoHA»04 
CaH4fA*04)t - Solution.

20
40oO-As? 05-*M2 0 /

♦ s o I u t i o n -

Co HA s 04
fSolut i on

2iO 6 0 80



«* $$ <■»
I>isoufcci-n of Seoult*

&  ardor to 'bo tMg&tor able t̂ .asftigfe* th© remilt*

{F igare 5} wa* r e l s t m : le a v in g  o u t th e  in d iv id u a l t i *  l in e *  

and oi.ewlttg iii©t©€id t t e  reg io n *  whore±B. ©m pounds, s o lu tio n s  

or aixturos could be formed* Jh©#© regions *1X1 li® discussed
froa the point m f 'vXw of the p^MOFuX#, ueiog i$g* 4 *« 
OttfC******

In iHoeuoolng th© roqa Xrestenbs of the ptas© m l *  on 
applied to thro* oe»Bp0®isnt cyst*®* it m a  that with t&
thi** phases urogogt (coXM, g*s onft solution} mad working «t
oonotnt tewporatur* th® system could too*** ia»i®mrl®iat. Htador 
ouofc eosadittou* the *xist«BO* of * ©eeipound wild b* i:n&l©*fce& 

%  * wristics in .the aoluefclon, or th© eadlsbciBee of two o w *  
pounds h(F * ooootmt solution. Wi*fr requXrwrisaabs *®~
tabliahad the diffarent region* in FX#*r* 4 are readily

. Xh# line O*# represent© :' Wplwtlcwr te equilibria® 
w ith  *11 eoiapounds loo*  acM  ;t h «  .3* 1*  © alciusi axw east* ( f )

«ai line D»s represests saluti.*** in equilibria* with 
o&loiuai erse»ai*©. The «tr*a bowwAsd by the Its** 0*©*»E*0 
repreeeafft* the region of solution* while region oootfidb#
th* ©awpounri (P), {G8B^(||0 ^ 2  ), ffe* solution
bstag vmrlabl* th& phae© ralo r*quir*» the csiotemee of hot or* 
dowpoiw i  to  tb i*  re g lm *  At p o in t {0) th e  s o lu tio n  I*  c o n s tan t 

sad compounds (F) m d  (0 ) wmy *Ho d « t  (to* solid phase*)



tfoooroforo tfoo region IWiiM ir̂uld contain (Of) m &

(P) {CaMPmO^ maA G&H^CiusO^)^ ) aa& solution* Experiment 24 m p v m  
ouoh a.ea&ditimw She opâoipitioiji of ..tfco. *olut$.«ri at. (B) **e 

.lim a i tp  bo- tim&0  £®.Q and aeua b o th  chemie&l and

Optical ©xoaSji&iioii or 'tit®. 'solid phase proved that f& «&& "& 

m ix tu re o f mono «&&. d i  - e*loi®R- i r i t n t M , .

^ , 8 i « « ^  *he n^r W  .ho** to h*** :

(&) *&!,- .■; - Splutisa'
t t  ■■'; . ;

*
. * % o )  +  (9) * s o t e .

• < .. ' ", '. .7>M' .
«  , _

( H ) {  *  * ' ; ■  . v  *  +  S a i n *  :
r‘, ** . -’. '' ■>' '

.4 , ' • ;■ « r N r O J P O  .; '
« r  . •'... ; { i ) j ( i ^ ( ^ W * i ;0 } * $ $  +

"  PnWfatM :L '" ;:' tt *■-/:, * +  S e i m ,  ',

9 . A m f f ^ i i i  T i i  ill m
. (zy(4e*O.S»jlps*XBgO) + ( I )  +  S o t o .

■"■ ,m , * (JO *  * ;» )  +  8 o4a.

f&E&mfe »® ©S&eiwia oarttenftte- xnero *>as&® 1«i
.!>©#£'itaad or prepared*-. the region to the loft of ’ jUn® €J**1C 
must o o a s itft of free- liase- and eoepojosad (K) said ̂ lutian* 13b® 
region' a bare smd to the *tg&. or Jim® ifclMMMP, rspiw#whi 
,tfatt'v*gio& :a£',JMi tte in & ta u  f tr% '.lin e . b o a ld  fee exiawadod to  th e  

w m p ^ lb t& U  m i 'Siŷ Oĝ  ̂̂ ^O: ' iok in'ksawos .-t®̂ ftaplst# altlmtfpi
is those eapeiimentfc the solution;was not eeneentrfcte# to.® 
euffieient o&to&i to proetpitaie this arsenie a»i«t#

F rea  t h i s  prelin& ia& r^ d tse ttse lim  i t  f r tH  bo '^pen. W
•:s ■ 1 ' ' ■

HO io»« than. fo u r  m  compound* have b o a  In d ic a te d  a s  ffer» iag
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A«g3g - Th® theoretiesl fo r the &«$«& ©pd* .
is CaO as*06^j 54.2*£* HgO 12.72^, The almost perfect
agreeswELt o f the analysis ilth the theoretical -relive is 
Tery etnmg «nrMmss for the exlstsnseef the mreeimte* A* 

«4dithmsl data. on the properties of this comp©**ed the fdl« 
losing eptleel ^lereoterletlos ere swswNMa Two true ia&lees 
though to be A en $  m m:

positive* Bxtlnetim
Plate* nearly mq%mm, usually sane shot ehtg&ted* A phots-* - 

of the crystals It  sheen Is Figaro 6»

XcDonmcll .and Smith succeeded in ehhftinihg ft eosypoimd 

of the o^posll ion C©5Hg(As04}̂  in «ae of their experiments

at SSQ 0* end compound crystalline from which definite 

optical data, was obtained # nevertheless they wor® unable to ro* 

produce their resuite*. 1 Smith later prepared the &*£*& esepoosid

ivttittd m d photsaderôarap- s of the tee osngsm&s are shoes 

ie flgose T end rigor® 8 for eeeperleoa with that of the laser 

seapetotd shorn in Figure 6* ffitiSm m m for th*. voter of fejEmtiom 

of the §«$•$ osepeuei wow valued from fellswiaag tie ehasgp# ' 

taking piao© in one wxpwrlmwrib (B-® duplicate} seder the 

eiereeoope ( See Figaro Sj* ■ it ms noted that In the esjrly ■ 

htegos se*yetsls of $V$U6 sewpewEdl wore eery siwwreiMi while

roi**llr* **- 6»SU6 oould be M U .  A* tine mot on, b a n w  the
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th% » iadieafce* tk&t a,:-out GWTftt' E$0 or 
t® .&&%£&» ‘Ske 0j|&&oaX 4m&k %h#

*&& 3U81£ mxcI i* u2 ,rosj>©etir©3iy>- Thm 
jpiababjLy ne^ti-re* and the ^lougaticm 
*Betiiiett{#i 1® yaftaalij tmmx* 18°, and tfe«

oohoX .!(Hka a&V* 
ŷstala ®.-f this ©osa**

ter’ &a

& Out!
tk&t trioaXcds^ ®et& fcsNfewet# ooold bt 

taeap^ratar^^ a&d 'kXs*' 'that "by h<
haRlr*t« XoOMS ?/8 Oi- i,i5S -satsr t* f«3B

n&tk mrnm at 
t» 100° S* tht®

Frtwi th e ae  ■ #tto®i*vatiqias-. 3t  i© q a i te  reaoosaaUl# t© 

£*fevuncao£ifeve hydrate to  fo m  a t & tex^eretiiif®  o f  

rh ia  b r ia ^ a  u* to  tb s  lakfc 

14«nfci:fie<i invfckXa larest% tx tio n * the
x  JXgd or ' 4» % *X eoiii|>©u*i&* Th® fer^EiX* f&r«t?'oh a.

or
#8*0*

_  „ i« ; *%ii*
at roosa;

oirft«1tt8Ki ia alther tbe B or E

iff- more
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Photoralorai'nkph of Cryotaile
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• repreiieated by a Cmo/Aftji&g ratio of 5*36. '|Biwrer in am 

Sarlier merles o-f experiments the evidemae ■omomo eomolumlm 

that the compoimd can ho prepared at texaperatmrea

■a* Mil* it room temperature the camper md is readily prepared 

by addlag im motB Mg&sO^ to  a little mere tlnax four me$* 

C&(£S}£ aaspa&iad' Sm a large exefeam of aa&ar. Sxiffieleafc 

lime mumt be tmk«& so that the supernatant liquid ie about 

half mtur&ted mith Ca{OH) g after tim ro m fc to n la momj&e&iaiii ,. 

If tfe* ewomtratlam ef the lima auapeaaoian to  sueh a© to jw» 

dues a 7f 8̂ suspension of the 4*1.X compound the reaction silm* 

ture tfiflees the farm of a fairly rigid Jell,* This indicate# am " 

esmfesmsssXjjy' f in e  ©tat© o f auh d iiris io n  o f tit#  basic  arsen ate  

feimtik ' On analysis #uoh .■#■' product choma & C&o/iegOg. ratio 

,’ # f  4 * m o-free lim e .sad o f course ho fre e  arson ie  a c id . H ie  

. a u p e rm t^ it liq u id  contains a tra c e  o f Aa^O^ aoEid a  €o(<M)g 

co n ten t &&pm&1% ’ on th e  excess lin e -ta k e n  o r lp im lly #

A tomrtoM sf - ap«r4aaitii»«! carried out aft"-08* C* an 
felloes: ' A ' quantity of1 rnatmmt®& limom&ter m i  prepared and'. 
1000 t k  a paraffined bettie mall stoppered. Portioiis of this 
atocJi solution mono mlthdrama and diluted mtife diet!lied mater 
mhdmh baa re c e n tly  h m m  b o ile d  fre e  from 9pg-am& eaa led * th e  

concentration o f tfc© diluted 1 1 m  solution mam dmtorsfriLssed by 
titrating mi tit ©tmdard W/^00 H61# twiag ph&»»XphfchaX©iii a© ■ 
indicator. Tb the standard 6a(cp}̂ solution mm than added 
at. ream temperature a definite quantity of standard arseni*



aeid o&Iuhi./n, and the- fixture heated to 631° G* and shaken is 
a plating fiasfe far B «*■ 4  hours after wtieh tee.
^wsipitat^ aias filtered «ffted tee OaCOH}^ •onaoa^kiatioa; in 
the eupers&tant agate determined by titrating ndlth x/|QO
B$l# €niy tee Merest true# of Wald bo detected te tee
filtrate* jhfTm tea date tea® obtained tee CaO/teg&g- ratio in 
' tee preeipttete ,«n . readily oeleulahed* tee oajparisHKota*! 4 â t̂t 
Mm %Mwesk te fafele 8 ate shena gapaphioaliy te Figure 12* ■

Xtefcgr jtewrtmtioa of Oalciite 4tev*a*&te»
' "teL " "tee freee^^g; ̂ paxê pâ plka oelaaoMie ’tewi pro 1i 

aeated^ fra® tee- point of view of the phase rule and tee®!*®}. 
nxMdbr&te*- £& r fete aacloteaaeo of a snn&er of cajLeltai arsenates* 
set preirieusly described* iteeording to the phase rule,region 
A-X—I-*A# Figure 4* should e©ntaiia a laixture of 4*1 •£ ate 
3fl*2 eompounds* line to tee sxperiasatel 4iffiaul%r' of aa- , 
pertaining teether or not the solution ogaa-esxiOta&i te 9a^»*. 
sttiom*, ii t e  not pessifele to definitely aeoertate' teoteer or 
oat ttere aeaa present in this region tee solid phases or a solid 
•elution* ftepbas© rale requires that if the solid phase la 
a aolliI solution tee solubility snst ehango* as tee ratio Of tea 
eaaaaaMnta of the solution ehsngas* if two
phases are present th*& so x*ykj*>n ssst fee

l a  o rd e r  te  a e t t l a  t e l a  p o in t x**rsy pantographs w r a  • 

afetateed far a niinfeaf of - prepanretlona in tele sagies* teate* 
g j n # i « a i  a ls o  node of t e e  3«l«8| 5*2*6 and 2.1*1 oorapounds.
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m 00 m

ealcink *ns«i»te (4.1*1) anfl alnna iiiU pit ten' , , - : '  ̂/ •' ‘ •
fre »  mmy  o f  th© o th e rs#  I t  fsfwi&OT a d d itio n a l p O T ttiw

©videne© for, th* oxlirtofla© of this basic eoaspotfna. Hoe* 3#
4# snd 0 show £d#ntio*Ct diffraction pattoras w hleh Ind&**ttOT 

solid solutions. Sot So* 6 is Cas(A»0^)^ *2E^0# OT& »1*jot 
tao .ro  i s  os didiplM tXRm t. o f " th e  H o ts  in  Bus* S mad 4# th® 

iotorpr«t%t*lc>n is t&st th& m&lM m%utions mtm fmrmadt 
wSM m xt mlterixig, tAm sift# of th® So. 2 Im m solid
•elution in «sd«b the »ol.r 0 « ^ 0 5*»tio I* 5.70. Ba*.
#sor OTiwrtOTtjom of sot* taoio pr©p*r*-tdo3is » u i d ' bo w w m m m af



or Ca (OII) 'ssael OstJLeisr; /-P«ar#.ftt«?it:» ,
.X* • &(& >/ g 3#1«4* ^
££># 4̂ aO*Ji4Ĵ e; Ik* Ji«0 V<wC:̂vK&rf
3* S.?*X*4 t.>4!7 ?• S*£«$ {*>§)_
4.# o»44#X«̂ !j- U*»4i) £#-* &»X*1
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t t s  e x p e rim e n ta l d o ts  m m tn le d  in  th e  p re e e d in g  p»£OS

o&lelwm sursesaates in aqueous solutions#
Since the ©imeashsmfcioiia of the solution along lias 

€H9 «K« sooh that the overage &a&/togOg mtie is 0*964 1% 

M l w w  that thuasoff); ha only hlirfhfc hy&rolygjg ■ ha the a a s  
ef the eMiMfieMfciidhHai sursanate* 0**) Plgagre 4*.

. 4a aeaLflnaad Iiy solubility deterMlnations aC. this 
the results alsa shew that the 44 ealola* arsenate 1* stable 
only to solutions hating m C&o/togOg rati© of 0*904* h « B  
shlah it follows that in aqueous solatlon* this salt liberates 
arsmlc meld* and thus itself become® nor* basis* fheh such 
a. reaction %aka®, plae* arms demonstrated in. the hydrolysis el* 
haldlngerit© to Aana the 5*2*5 compound*

feather or net the S*3*X series of* compounds era aeted 
an by oater has net boon deriaaltely desMHiotrehetd • Steith sib-*
tailed the i*2«? &snpe(&&& by hy&relystog l*X«i In 1£hb p m s a a
m t toeuffloiest line to form $#1*X eoBpenri&s* far MB d a y **

Mm- states that the produet as apparently unifojsa 

From these ehosomttons mm w ould ha tael toad te h sHers this. 

series sf eâpaunds either da sat hydrolyse ©r if they 4a the 

rata of reaatiap. tor very tor* MSxmm the slopes of the eetotto& 

s$tilXlbrl*s& aurroa far thee* compounds are sat knsm as* aaast 

dsWmto hat s» â iiiiibfiia #Kgtai aftiethsr or net hydrolysis 
takas plaee*.



<*
Ik the of tbs tr&cslcisni arsonst*. barter* lftoeft ’

aad. & m m B & f:- tS m t if the digested. *4tt

<m tm r %3m oompoimd . ,#ha»*p&t e  ̂ m m tim m m , dosroas©. in ar©©3&le • 

-m d m d i ,vm d iil d&p** thero.im s m  f*# fe h & r *him g&* ■•

Tim _ water we 'siphoned ■■ off ftte ths so£M iitar mmoh d®$r and 

Mj&seeci with fresl nfffêr# The sosgesittott/sf the ;,rs malting
'■'*iV, - ; " ■ i " * ’ ■ ' 1 ■ ■'ipWtwart'We represented I f  Mbm for&mt©. % ■' 560$ g*

these iifreettg»t4̂:S!»to,̂  this is * true compound

beo&use letting it m tm i,. .in. eesit&et ~witk om(c$i)̂ does not Chungs

its ooRpositiaai# They- also state thnt triesslelaR.nrs&aate

sadergees slssr oksmieal. te.. socket -with cqgwdfraw,

laSH sr £H4G& Ss&ftlflM* Whiio tho prednet of ĥrs&afsis did .

WS shSiF J8S&®h ol̂ngeS* W^W&' 'Wĝff iae' sf ffe ffl̂iTjXllPk

inthiif int siao# the |wwŜ P&t=j|ogis .in thy. ;
'. tri he&$$ twifcpt tiyf ' '$skw$$s&ssi' am difficult of idtesotde*

fiostion those. tssaliar 4̂&£fe m<?w«Srily proeiwfe; the wietespi

of the oeatpoisaBS. elmired 1̂ 'Sfcrtâ «»& his

Ĵdroiysia or tetro wlcitm aroeHfiEt© is ©howa frosi the

results recorded he fable 3* From this table it Is smi that'
v ■ 4

ttnlosa the «opernatant liquid oontsiass some seisins, hydroxidstn

solution the Cat)//ÛĈ.; rs&tw -In  tss precipitate falls. &®hm  d9

frsp»-*whi-ah it. follow* thatr'.-tin hf$irvi3tMk*' here is i& tho opposite

direction from that of the Other calaiam arf®®fttesF iltat i* tidM* ■

©o»p*sraa& looses sosse of Its base m d  pfwm b*m m m  mmrm maid*



&£ tMs ±as«et3.ei*i«* aceust mfimnto .Izieempleta laffcra#

tl«n an ,te ibe that take place during jMiauTaebw#*' ■

Jba a r#eeat publ ic at to n P@aare©# Hortiaoa and CimpmaniS/ te*# sad# 

th e  stateaaeaetb H a t  ee saae re ia l ealeiusa «r#faat# |w #bably  eonbata# 

#am# diaaX eiusi # a l t  t o o t h e r  f&tfe mar# b a s in  « a p i d i i  Wbil© 

tbairreaseialBg to p  reaching «hit oomiusioB may be opm to



■ m

;mewrthtf lasr*?' it- $& not iMpoafcfckle f©r this rat&ar 
t# im to r w d  €sj4»c t&t ■ ■ pr^**®s : o f ■ siaimĵ htira* £2&X©I*a». 

arŝ xsatt̂  i| ■ ittt̂ tẐ r addi&g
^ i j p i B K t - torsox-ii* jtofxt W  & mBpmmlon lixm

i& m Mip* w M m  nt* Buriŝ tji#-addi&Ms p f th# mold tla# aias*.; /■ 

tor© £s$ *tiri^4 oat utar.isag !£**■ &£m#m

lot# tlî  adtartjiis?̂  , ^

th ii retacing; im -fim® -m itim  wfc&i differ#^ s^tti*a$tw@rs* MfMf
t3tui 3paa$tjbf$& t0' frftjflftttlHl tfort pf*1? is separated
£*3* tlu* hft&'af ' a&tii***.. itea
^i©a ®iid |RilTOt-lsM, It: is from «u<fh a process that

- t i a i i s a a  ■'

&sid rate ,«£\ - ©:ff telegat
■ r£$&; M0&II. &©&. :m tf' ife* ' pradiâtioa. af &$**

■ ■ ?&* ■ 'potwmm «*& =
■ iorjMda, tdii ■:*•■■ fam mromm^ :is veiy ne&il*
; oi* of ifr r® l£ t$ t p m  tt&Ufc

it w&uld faXXvw th$& sstaa .̂ fltel eim - !N*£t £&£&t •rsrj' wll 'lâf 
p j ^ e s a a t i a p r f c ^ t * '  -iMp. *$!&**
adff# r^j^ at of oowse %m. M m ; ;
■ &£ £$&& 3LSto®,p p-oatir̂ ŝ  'ffifyytfrM &$$& €Ss^*6*i saaJb©- us#' ■#!* tlM£4ii$c v

. ‘ - ' ’ ' •*5r, ■ ;' * '  ̂ , ! ;

Wmm& to\md i ^ ^  X f ^  mXoX\m

that w  inj«rioas t© mas aatc»&laT9d at lm  pmmuiB, :



* *  3  b  mm

steam prossur* far a short -period of %im> it m ©  rcnd«nd iftfe« 
Til© ahemies*. «uad/or physical chun&es taking -place during such * 
process are not definitely knmu Bomre© and his co-̂Rirkors 

hsar© offered what way be a partial êpianattoi# but that other 
ctagtt mm taBdtag place mast be concluded from applying thl* 

prooos® to pure tttsu calcium arsenate* latxioh also is iaaS#il 
eaf® by this means• Here the pgm&mam- ma& hydrolysis of 

Qftlaitn arsenai® is railed out* It «i sottood howrtrer that tho- 

flaggy 4M kdm d pm&Sbmr became marc granular dxaring the treatMfeat* 

so in addition be possible chomieal clamps there- are strong 
indication® that physical changes talc© place as well.
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In the introduction to th x s paper, It was stated that 
the purpose of this iateeii^tlioa m s  te sbtain additional 
knowledge regarding the arsenates of calcium of moans & t a 
Sole Stilly of the System Cad*AsgGg

A brief l e c w  «f the preparation end properties of 
five. series efie&lslun arsenate •was given, fell®w*wl,1by a 
aion of the Phase Buie as applied to a three

l^xperi&enteX data, ahem in form of tables and graph* 
ha@. been recorded and ̂ evidence presented for the forsStlon of 
the following oimposnde* !

CaHAeO has been d ©scribed hgr 
Other 'workersa hut nsver before" obtained in eqallibrius studies* 
Hi© evidence pressi&ted Included oration sh tailed from -
equilibrium detersaiimtions^ chemical analyeia, microscopic and 

Xseay data# and Imres no doubt as to the existence of the

Vory Intereetlng aud valuable results were obtained is 
the region of so~<ralled basic ar senates of calcium* fh» #rI** 
daeice■ obtained fressi the point of viewr of the Hiase Bui© and 
chemical analysis strongly pointed to a region of solid eola
tion between the tri and the tstfa sale ism arsenates* This 
©©aolusion was definitely v©rifled by the diffraction patterns 
Obtained I9 7 3Gstfiy analysis of preparations in this field*



stated witk eoaBldwrabl* e^rtainty 'that eaw*©r©lal saleiam 
e rw m te e  imr& pm feably eo srta la  s o lid  so lu tio n *  a r.-h rf s a t  

twtre atleiiai ar88»t#s together with 'dftfixdte 
It lc altso that -their haa&eity t# i^&iage is d m  ia
part at least to tisa ratio at hh© mmpmxm&m in the solid 
eolt>£&a&*

A bf&ef dismission a t solubility aad hydrolysis a t 

eel etas arsenate* has beesa included* fhes# eheraoteri sties 
were w0m&.&mrod J*r©s& the point af -view oi* the Phase Kule*


