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âÈq Rr Jr årnatt sf ths DêpårtsôbÈ of eeols.gtr
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sTq+ eÂoqs 3qT+eTro årle.rpfq slqs+s sq+ Je â.m*Bu oq+ Jo

ËoçlÉr¡TÞrrã{€p € Þrã* eqa*pdr¡e"r4og e4aqd¡ac sntïï.e,¡rq åé ãorrs

.+sï$s ë1qE*Ê 96.*rÊTã e.$t*€{råáürê4 ,i:sddB &{¿å J:6 BqTlpsï*ðs*sp

.*48ûaåø€ f¡Ê ôt .dpüås 4sese{d Þq+ Jê q.eegqo egü,

.dso$âp'êf- ãp .f4ïu¡aga eltr+ ¡¡! 6{cr*€}Éedr4e4 E +B +rfr(ê o{ puûÞJ

çâ6q Bsq e{ç,p,ÁWlÌ¡€d oq.T* re*Bæ&{EEp6 €q* e+ 4eêCIËe¡[ qq.TÂ

âIqa+Fa+ããr r.8eÀTs *¡ eçø*p$¡Þ sqA *Bq+ såsIToJ +T qo1r{¡r lao¿J

rå+8úÞ.8$g Fr¡Ë ç+sæ"&E*{ê** eqq Se +Ëq4 eÖTsq E46IL'9 4ugo6

¡¡ol*Trt¡ed$ a:is*Þfqeuoo-a4e4pÁqe¡r4o+ e &.{ðdê4r Êno 6S 8qçB*oeog

.s+aûp.Cq¡p ðq+ o+ Ílsn{oJe6¡8.¡4 eT ê+Be.{qed+Ê+ êq+ ruo¡u¡do

leaeue8 +Ê06 cq+ o1 8u¡p*ooce 3ø*nqcaedua4 aeqâgq e 4y. .srro¡e

'-Tp¡fêã ¡øoe* .Ê'¡ãrls;Ëg {*{8¡t åå'Br¡Þdr{ êTqB+r €ss éq ô4 T¡eoÊ{ sT

oleaBáqx,age4 eq¡ .gTEe snp¡pÁ{u* er{g soÞlrgq ð s?E& Js s*To¡r

q.ùEJi puå ænêg roa4 5elrê E*la Ãt¡¡{ Ëûå,8êÞ.&¡ êsëq$ ¡¡ç oosê*sïrcq

9ïT* +*ËêT*ql EE0ï4sgls6sÀ¡tÏ å.aï+enerffrê äerw $ë s4ïÞFeèr êq+

e,öt¡o$TÅrÞ 1e¡o1¡*adaa AËqeênêÊ tr€ Þê6aq sq o* .rËeddu r1*ode*

sq+'ðq xqqe *t¡qü .gê*¡¡€dôå î¡eÈq åAççT {TÉr ôr{4 gô ãTüs åôd

*o+Ëe Jo åoTffi ue.ôes o+ ÐEg rEo¡J senTaÀ 1ade4u1 TTs q8no¡¡{l

3lr¡8uee ¡ueluðs ¿s*s¡l Ë gsÏÂÉq s6{eep&ã .xêr{4o rs*ErtÞÁsïr¡eq gq+

gr¡É gte* çTîT* ¡ð ¡a.¡oJ çrrp¡p.&sr qq+ ô* ¡¡o¡{,Ipps üX ri*?sçâIp

-c"¡*$Êa Áxeg.ta¡ Þq8 t¡TB+Í€oEn *ge{s ôrûoc ðî sT É6trE.fp.cq s{,7

pe ogeqdXne eaX¡1dceq qo 6¿nqe*sî¡1 3uçqø¡xe oq¿

E*riìãffi
-T-
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ÊE,rrÅffi Eg PãF T/1TffiåE6RE

,, I}r&Þsdl¡êtlð¡r

':
ãúost sf, tbe nore Lnporta¡t'J¡seEÈågatfuns eeî¡ëÊt¿!-

t*g bcryllluF sult¡hs!6 g*d tle bfg?åüðã haïs been roüchretgrl

sr.nço 19OO' Wtth f,ur-thÈa 6JE}rêjflaçsËal ovldenee aone sf the

res¡rlùg of ùbese eãdl oerli.êr girËlaE hêve b6ea.Éeêaod ussoutd.
'.i.',.

*þ6 fê1Lgylnå rËdlrüe 6f *hç l!,Èersterê dl.*easâ€â åh6 Ëåtrö

1nBprtanta8p9ctgoftbeãlbJêçttaðr,dêfterevee1tb¡
èoþt¡omrsfêI nature Ef, variouc pur-Xåehsct opfnioßs.

ås¡sg"ou6 8€ry1ltüq Sì¡lphate

P"êppfeütqâ - .åsryirEu* berylltuø aulphate uåy be

pragarerìl la t}¡res satrg.. fåres.s at-c 1 - dlroet clefrydrettsn bp

beaÈlag øf ?be ælt lrydrats!., Ê - dêqrdpatlon of, tb.€ lrydtateä
bg eonta*È wttb eo¡eouËps*êg EulribrrrÍ"e aai.d. cnê S - ùrEa,t{&B

the e¡rté€ or brydnoxtd.e wr.?!r €õ*sðþÈraÈø€ aulplnrr;l,c esåd*

wtth rêgard ùs the FðèhÈd of, *eþdrattsa þy h6åttãg
the þdraüee, dtfferent authqs bava ðf.aag¡e6ð êo¡rêsratsg thË

ql¡¡lü{ilp teagcra}uqe eêGsðsÊrT Ln ÞyêEr to p¡oðrrea the
âÞbydrqls tê$i Fhe tEqIle*etures aag6eei¡çê arø gtvax la, tbe
f,oll.owl.ag table¡

6r trn¡gs anê $r Ma¡'ath llS) - .. *. !., å59..60 ClcsreeeS. L$rt-&falva¡rs (1?l i * .¡ ¡
F' &¡isusg and Hr Sçflash t14) . -' - * FÐtf. ãaokeplLX ané årP., Kteff€r {11} -. Spû
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?he stliêr' tta e€tþsdË *ie¡*lssed haye aabLevsð

soroehåt Leae prod.nês¡oË ln the ll.teraturo. F. trâbrurï' tâ?)

do&gdnataÈ thê ¡fdraÈêÉ of bervlllun aulphato åo the

anb¡rdlnous folro by co¡rtåçt wlth @orìc€ntrãted sutrphrrlc âe1d,

whfla S' Leþe¡u {1"Ë} p*opareê ùhe ei¡bsdrouc aalt by tÉeatÍng

tlrs:,Êãlele êá hgdpd¡rtåe wltb t?rt* Êoãeqnt?atoê aetd.' îbesa'

suthor¡ auggest ¡o ûk¡sü! f,or tb€ cubaogueaù renoval of the

oxeeae ac!.dr gldllêf E6thods wero eepLoyod by Krausa aad

ßertsçþ (14) neø ¡reasved th6 sxeerg aol4 ty'Naeb*ng Èhe

oryctal3.lne ¡alt slth sbÊolrrte aloohol. tstrte ru" fgllôÌsod

by ftltrattor aad dry¿ag tbe Ealt over auS.plu*lo aè1d, ln an

êq¿rçrtsteÈ dtê$tÈoqtðrÌ . .

anlatræ€sã ,åerylli"u¡e *u.Iphå*e by kêgtlsg tþa gréreËo& hsç þeêa

dlErnrtad by C. &. Pansons (1Ê), olatnlrg theÈ tbo sulpbate

þe$tns, üs deqsspõs* wltJà t::å ôfolåttos pf su¿¡lt*¡rtc a*}rydrtde

er6Þ bsfgrÞ a1.1. ùlrg çg?er â.f WdFatXsn ts. *êlpvEðr å*eo*ding
.:ta gcfå€ää thl.r ,à4&.útaseøus loee af enrydr{ds {Ëg treter tákôü

plaoe at tÊEpe¡ratureã beüwe€B õ00 çad 4QO dlegnees. l he san6

authsr hg¡ rai.Eod a ainllar obJeotlon to the netÏ¡odl¡ of
proparatl.on lnvolving tb.e Eso øf, rulplnrrlc a€ld r otatlag that

tbê f,rËe aeld Eould aat bê rleaoyðd by bâgttng wlthsut de-

çtÐEposì¡g ogÞs cf tbè *såçr, å* svtrâê¡eç be cl.tsé tbs pro$e*ês

of å seåXl. sxtoêat e' Sacolr¡b3.ê r*øât€üø¡ prorupêbly berylllun
o*lCle arl¡lng frono thê daeoupocttlon of, the orlphater nheuever
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he preparod the enhy&€us åå:.t lB thl* lralr.

&tr¡eri.¡nonts perforned btr Ísboìt3y {2?) oË tb€

èb€rua3 ðehgdratloa of b*eyll.luEû sr¿lÞhate Ìrydratêr shswÊd

thêt ê tcnpêratn"o €f 569-40 degleea fe requlrect :la o¡der to
proúrrco deoonpoeltlon of, the anbgd:rou¡ celtr Eabour¡r sboïoð

tþ.Ë tke ãulpls¡r16 *nhydntdo obtalneit b¡r Påäsoas Fgs sqÈ dlre

te the deeoryoolÈtorl of th6 sslt brlt rather Èo the llrêãe¡eo

ãf *f*êss ðf, frçe *¡rlpþrrle aêtå p€tååâ6dt,Þg' tbø Sd*eès
eveb aft€r aoveral erystalltgeÉlon¡i

af¡d la¡. ùo the rêsr¡Xür obtelaad bF Sabo*,ggr lgbçl $b€se êÈai

graEg r€Ilrcsentlng tbe pnogr€sslvê dórydrâtL€û of bezgX.Xtun

aulphete tetnalr¡rdr.ate tø tlre anh¡rúloue fore, føll"oweit þr
heptåag tbe pr*ëue*,tr* gtn åâçeqâç¿ttsË tåsqrêËãtu¡:rs. nå

!€åq6ããb1Êt a.EÍe€eçi¡it v3.tb Fabaury thgy Tëgêlrd ttre ËooourBoal.-

tLøm teonpe:ratutre ef, ths å$rydfinrs calt as 3¡r{ag soæslßat

aÞeçe ågs âøgraee,*. fbei,r Éåaagrçðes#€ lFlth Fãf$ss€ tg

sælalãcé en ttra ãss*Ê þ*åå6- sË th** ûf, !åþqlrry.

å rere reocnt etqdy of Èhê progrêsetve delgrilratton

of, berylLânün ElrLgþêtð t6ÈF*]tyd*'*to }rf; ?¡: Sc ßl*dr¡n {18} ehøws

Èhat the deeo¡pocr.tloa of tho âEBrdrous salt Þeglnø st 65û

dtçgfeç*r bqoed.ng seåFtËabla euJry at tçe5¡ep-âùt¡r¡ss aþ{lve f00
eleg¡rçcñ, 3n fr3.ad¡¡al.* !.ävìàåt!.getf,öþs tbê de€påê ef ðehydr**

!.*,ea cf tbs ryðråts s¡aÈ êår*øa*.*t3.ca *f, tbe aakqdrsus sâlt
Eac E6a5u¡reat b¡r 'aøaûs of, &5.çhardt o SrdreoÈat!.e balanoe;
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3e¡rylllun Sulpbato Eend.trvd:¡ate

êy.i tlre baqta of csperlæate ou tèg ¡¡*qgresûlrê
deiþdr.attora of; Þer'?Xllue $ru,Ì$to te*aasdraËe tb€ pêtsibtåaty

of, e¡ristâaes ef, ùbe !¡sü1þðrete wa6 çl.etøad þy Satalr¡y lÈ?l*

Eê êt}¡er taryeâttgã,têre have ggyên aulrpor.t ùp thle bêlf,€f,'

ÀÞstr{ttrrg ùi frautc Êãd 6€r1å6b (1¿} vaf¿A evfêeaoc f6? ùþe

êxlstenee of the heelþürctret o does not exlaÈ.

gpqy ¡l$*s, g:¡ 
3.Þh, g* € .s4êqâydrat e

Aocordlug ùo gråusE ard 0srlaeh {14) the exletence

ô-f .þaryXtlua oulph€tÉ Eô86lrrydråtê wes êtaLuod as earLy ce

1876 bg ^å.. åttsrbËrg¡ êr!¡d agattr fn legf by Ê¡ Klatae. flhese

lnveatlgetorð had reported that the noaolr¡rùate rds.y bê pe-
perçú åy lieaålng the teÈrahrydra*ê tç fS€ {egree*r å !Érårher

Ëf êthêr ptardles bnte gåve* rnppor* åo ühle bâ1te3, natnly

on ths basí¡ ef expoÉnente ga the do$rdratlon of ths tetra-
trryrd.rÊter Taboury (8?) elatøsd tbat the mnoÏr¡rdrata çan bê

¡rrgpaf€ð Þf ha*Ètag tüo totFelrydratê tê lÇ€ dogaeer, wbile

I.¡ev1-H*lvanc {$} rn¿CgseÈed thaË å teryçpattrre sf X4$çåg

åegsðes ts esqsirêèr le a &¡ps reÈst* rôp{rrt filâ*r:I| tfg} fras

ctaüa6 Ëbst the üêä€hfdFaùÊ çä& ÞG Þrcpuyld þf r,êÞr.å debydre-

tlon of th€ üeÈraÌ¡yd:eete aÈ ÊÊ0 diegrees. Axothsr report of
reççnt €Éùe by R, gûbsér (Sã¡ iBdtê,ates agaln tlre exlsteÞoe.

Ef th{s }6rilfåtê¡ Rs}rÞerf'{ siPgg!*èaÈã årþ barêd sE håÊ åtury

of the tennar¡r rysteE, berytllun crÈLphåts - sulpburic. acld -
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watêr, åù lOO degrceø, BF æass of SebretnemkerE t metbod.

sf Ëwpü trêså,*ngatr Êohne¡:, determlneð the ãê*urs of ttre gclfd

¡rhaae la oqtrtllÞriì¡F slth the rataroted soXntten sf yêsytgg

Bet6 êoatâatf *o@ soro ùe ahouÈ 90 p€r ês&t *så6". es
Eoñâsfdrå?e lsas E*t wfth ås tÞe eãl.y Etab}€ eeX.lû pbaear

Itr o¡¡posltloa to th6s6 opinl"oae oxbÆrrülve gtuðlec

Ee¡¡dr¡Bted þtr æ$rså an6 *Ê!tðöh pro&r€Ë& nc dsflr¡fËe €vldêäê6

tÞ lbdfüstË tbe exåatsscÈ Ef, &e iws*ïrydre?å* Srslr Beaitüþe-

iåËsùå* ìr$dt¡g F¡ÈtfgtE tent!,-sudleeeter* gËT6,És soac3r¡aåve

evläenee of ltc ohed.cåL trdl,vl*ua11ty.

B€ry¡.Ugn Sulphate Dtlsrdrâtq

Fgpsratlon - l&a pEeI¡araÈLon øf berrq]-ltuh cu1Þhrtê

d.tþdrato bfi¡ doÌ¡ydrst{sa of, thê t€È¡palry&ata bse been roported
by s Hrdcer of lweaËlgatorc, ãlast of shgn see¡û to be fa etoee

agFeenrênt wlth rogaril Èe tb6 têqlBsâture regulred, lflbLs le
chown Ln Êhe followtng table, g!.vtng the teryereüurex auggested

:

tf é{fgsr&$ aìrth*¡r**

En¡Ec aDd üoraÈh {1S) - - - - 106 doøeee
Fa¡gens (:.9) i- - i - + - - 10tr
Ievl-thlvans (1Zl - - + ¡, - - - - - lOO
fnaus¡ 6git (tarlaeh (1a) * - - låO
Bleduü (fe¡ -

fabourjr lev) gçpared ùïrs {ttg&ate Þf hêâtlqg the teÈ¡agdrate
to ãt 6ð dlog3ea* t* ã êîryreËt of üry a#.

Lrpperb{es - F¡ron a gt¡udt of the prolrertlos of the
dtb¡rd¡ate ?qþsoãr hse f,ouåd. tbeè lt $.r qult+ otable ln 4 dry
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Êtssspherè üt olgtrlsås¡t tçntr¡Êrèiiurqs hrt s3âsly ].ases w4ter

i.f, hepü l¡8, d¡T, atr at about ,trÊÇ åøgrees. ExpetPlÞents

çe¡tdtoted !g¡ :&ervl,*l&lv*aë tôeeeËl üo tsñloate that th€

dlþgdrate sef,feps l¡e btr*Èerçsfs oa rebydrat!.on.w&qa Eô*stä*sd

wltb t¡rè aglea ê! çatø pen, aolø .èf thÈ sslt. & therniopoÈor

teçËsed lB,tÏ¡e aÈ*Ë! *å1! ågdlaate& e te¡rFepafar+e :rt*a *$ ,,.

Êþo.vä 115 degrear durlng tbo bdrattob p{raceFsr ry uoana of
gr:¡ôh sÐêF{€*BÉs fnôvl.-ffalçeao 6çaûlüôFd tbaå tho È*t}â¡ry4r4ÈÞ3

¿l¡y4¡etc ,trÈnsttlpã. pef.øü ,1åe* st lXlrå êegs*esr

êa,..s rssult çf, a rnere rcç@t åtndg Ef berylLluu

*ulphate aüd ti*s ÞdtaÈ€s Feþse3 tâaT nas preserte€ *a Éfguú6þË

to Ehow thåt tbs tllbgrdrate LE nøÈagtabl€ tlrsugheut lts rangô

of ox!.stense, Dtgplts tüe môtastebülty BÞþesr statoc that

tbê {h:rstlon ûf exlsÈEneE ef, tbe d!,Ìryd¡raÈe my cxceed al,x

aonthr at about 9O degreoso Fsr ühls treassn, aecorillng to

b.1*, sr* deþt ça*¿ãr roggr-ç *.t *a * ËËåbls þdreùs.

Kpaua¡ and oerlaoh (14) bsve etated that a tSrd:eate

eJ þez?Ðår¡a rul¡Sete stth reteg sÞ.&tst*È oçrrespondlng üo ths

tpl..lrydratð ean þe proùiceð bJr heåtlag tho tetrehfdrata et 55

&egneag. &ey etÞÈ¡rlår bgnevsrr täeù th,{s i,s gpg $¡ffla*enT
evléeace fc! pegÊ¡.dtag i;be trtbydrato as a tlef,tntte eheûüse!.

tnd:lrldrrs1* 3,b l.r tÞn*t-qrrdåqn8t'er ær.s-ì¿rÊEestB swee Èhêt

enly tls tçÈss¡rydr*tç¡ d$ryè:rats eãd 3¡6sdÈ.b&Ir tþê,46¡ryT,ryåreÈ,e,



qttSIIs * 4.&q+ Slro'!: seoeæe¿ ÞlrE âT.¡cü{d1*s F€Ê açE:* en¡1trÅreq

a6dð ä*ê4pdæ*+ã4 q+sq*lr$ EBTTI.G.¡êq 9'*rféÉds;86 sË

"{sg} **.ËâÅal$ 'Y Pt¡B ¡æ:TerE{oÊ 'T Füe

(tTl qcçT¿eg prrc ssaBdE r(ËEl C*.rIËt 'd "(gl uo4+Ttr .S'ú'ã

'(¿ø) ¡'meqEõ tf¿I) offirÀIrfrÈTAsI r(gÏ) ðue84e¿ ttçt)
qå8írw ã&* Ê8E w .cq pê8Ë'ncsïÞ r¡e4q sûÉq eÞ${+cffi s9l**"r,Èdþ{¿

fêç*Ë* €g¿1Ë sT ÉxoSxeo¡¡¡pø +qã¡ta .dïtrö ¡¿4.?e fe"togeã¡4*ear¡

*sr{** .&r$ã Áq ÊåÉ¡r sesq È$E¡"tË stq $sï+p"¡8ês# .}d pöE+âs oqBË

elrfi! .ÍeqdgÏa q4Tô pÐqss¡À +TBË êÊTTIËSs.tro sq+ pr¡ra uoÏ+

-6.trâds,èð ttg ps**ç¡+.E ean ,p3** Ë*sg. å eqÃ *Þ?!s å$ÊqdïïÉ ¡:e
ßsðaæ æ sï.â+€tÍert{rsö üs ðplsÊ#dr¿ rssïæ øqx $&1a¡exs¡$ Áq

41 peaedo.rd snTTâEi[Þg .STBI uT En11su^Ìedl .f .f lS pãIpn+B

' þt& 6!ËEds$d gEÊtî¡t Ês& e4€qdïn* EîlTïfitrq ¡e e+c¡pfrts¡4e*

eq+ (ST] {cITðt{ .& ..e gri geTF¡ooov * 6T4::æ

.f4uîBe{eo s BB psltsïïqs1se e1e.rpÁq

-Tal e4eqdlnr un¡11.daeq .to seBs4ËT¡eg sB+ sd¡r9pTÊcoö fqsBlesB

fws eÊBB¡l Js &¡óe eq4 Sugoe¡ae¡ ,(6t) u¡f6{sÐ

.e1e.çr.Équxqel eq4 8wgq.eeq qð pÐÁ.r€sqe E+saJJÐ TçEù€q+opuq

, r : ET€*âås gø-ro¡4eqecd4È*Ëf #çêqA ü-c €¡¡€TËléõ {¡êq* psFë{

6{€4,¡o¡ù €86tË! .(¿} lTqepo¡oFaar{Ê .g .$ Fe€ Åo{t8Tg .v 'ã
øce *4x.tp$qtr** Êqî1 ¡s E*!åéSÈT.$ç,, èq+ 'ÞeølËl€ ÁIIe$.*3É. eÂsq

aqs E*ø*øãl*s6tIrT dtue €Eì, tËgfsãå&Eg X€ãÊãqgi €aËe€dgÉ

BB pøalepTËr¡oo rq rreo r 4¡ee enor¡r.Êgac aq4 oî r¡oT+TppE tr¡

-.9.
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ðrre*ë af the o:.lds 1e tåê *eêuåtiltg **Iutâea Fgþ&¿s€d a

þ€¡rgrlstÊ3.triãêb3.ê sysl¡p g:* rÞvaperatåoa* Aç aa åXternâtlvê

aethóê èf ¡}rê¡rå3sttç& Ëåf8æ* éåEeolveÈ bË8911ltiä cxi"ðø Lß

coacoRtratcd ¡ulph¡rl,o a6*d, drlçlng sff the êlreors aetd Ëry

1è6åütag sna!î & SetJ¡ÞÊ!! flana¡ T',.3"- ûårÊ tå heat þnè 1l;t*10

h1€ryr tþåa Eèoå*s?rT ts l¡sæÞr€ ùbe f,*eø a*låt 9&o rerutrtiag

rqsidbø èf aïi3fdrs's el}pbfitË s*c dfas*1çed *,Ë wa?érË *hê

'soletl¿n f,tlt€p€å f,¡sa u#*psalrsg cxåas *¡ê *bex êvã¡þr*tâ{

tø pfe$*oe the t€È êþydratê erpÈtels'r;

tshÊ nethod ôf pr€paraü1on of, üb€ tetrehyai,satè

epployed þ ß*auss End Serlach lnvolved tlrs tr.estment gf

bo¡ïl]lum brydroætde wr.th enceðõ êllute sutphlrfe aeld. nlê

reault,lF.€, *s3.rråleÞ wae E*ne-imê*åâê* rèå ê.sêê# Þetb €8{ e.asled

to pra&1sa, etyË.tq,1å1Eeåtçä. E.Ì!r* stTs**Ls wÉge s.àËbã€ dtþ
abaoltrte alEohol sgd drLeü.

Bchrøt¡er ead Slevortc prepared tbe tetralqydrate

f,rarr bê¡iJrlLgtn hltF t€ by evaporating twiee ge ¡r¿nìIrg wtth
pt¡åäihrrtt aeÊê" ,&¿ñ ü.s fqålewaå, Þf Fç.,cryËta1.11a1ag the

þef?t&lrrg *ulphete åw$.oe fr"es'dùlege eelplmrlo ae9.d1' nte

final praduct tboy regarded as ituror

trgH?F,qFSq,. åcçërêl$g ts FsPTeñs bæyl.t$qü *l1lÞ.bst6

tçt¡.alféretê lå' ðteb].ç,qådcr, 6$åw#y ài'ú**É€råç s*xrè!.t1çar

tnrË dêhtafratea reaeill¡r wlth * r{,ae lu teøpelature. He etqtçs

slse tha* l,t unðe'gé€s a Elors *S s**t¿*Þ91ås X¿¡s öf, *åÈês

snêtr deÐlesattag ageats, pantlcularþ plrocphonua pentox!.de.
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On Èhe ôtbêr hand, TâbÐur$¡ hås fêÌ¡¡rê tbat the tetraþdrate
Eåy bs kept ove:r 6ulphurle âold ln an eyâoLlatêd deslccsto¡r

rlthouÈ deh¡riþatlon

ahit P. $Ehsno,feldt (â*) have rêported üho argatal.Ll¡e çtruotwe
of; het¡r3.ltup snlphåts tete;bydrate ðrû Èêürågoaa¡. body+eôÞüeteê.

fr,takg aad UavèstÈdt gtvø tho uatù-aelt. dtnonøtonç as o ¡¡ BoOS

aad,g r l.ð+?6 aä€lt$rauer Ln.goed agneomeat sôhohsf6ld glv6s

thera ås & e LtÊ (tô.Oål ure€ g ¿ lÈ!?g {*8.014} erg*trouc;

Beryl}lun S¡lDhatË Pontalwd¡ate

nx6 otùy evldanoo for the aså.stslrêe of ber5rlllun

aulphaüe nentlgdratg l"s ùþåt ¡lro*anÈed. Þg *âtrrne;p {åg:},. Sø

aonElude¡'fres ÈhcnæI anaþltl s¡¡crleêatÊ and e study of t?r6

t ornaqy aystøæ¡ beagllfun EuLpbste + rmlplnrnle åof,d - watsr,
th.et thê Þêqatúrydtrâtå iË &è staþ1e'g&âÈ6 Èhrffi€fi *þô Êh$"!
Ë6s4¡l(ÐFatlrFÊ f+hgé åÞ06 ,rx€"* .te -åå¡6 dçgtreeg,

Bêryl.ltu¡! gulphat-s -[e*abdrat6

lhe preparetÍon of þ€ry}ltur sulphate hexs?¡ydreate

by treatfng beryllluna o&lbongt€ or hy@oetdo wtür a s¡dell

6ão€aõ of suiphu¡lç aÉ!.al was flret cletned by I€vt-ÀlsLvano (Ly),
;èatl*ig Ëhet be sþtatHsdl i,t 1a È*a fo?n ef eetabed*rel cfSr*tale,

å ettóy ef èhe hexèÌ¡ydratç er"¡rstaþ bf FÊ gêFþÊBlitå {Ag) s}¡øwåô

thsn to bo elrþlor ,¡lreåoninaatly çqtehodra3., À flrrther çXa!¡n

þ I,evl.-t&1vaue, eÈatiag that b*. oþüêtaÈd the h€¡É6å$"d¡pats þtr
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Ëy*Fô;iåti!¡g s g6:l¿tår¡r êrr¡¡telãlsê êg1¡Iråleat qirantfttês áf,

bËfyllir¡$' eul;'bÊte anð po&asslaB suÏ.¡¡Ï:åÈe, was trrz'eved unssu¡¡ð

by S-¡ î, &r *1**sn aad'å¡ ll ¿3Ï,qar¡d {4}, gbe lsètsr
oþtaf¡red tlìê Élouble sâlt EêSO4?Kege4.A&O und6r thê coadlülo¡g

descrLþed -Þy l€v1-!6a1våm.

3'urthêr evl.deueo fæ Èhs a¡1,¡tenoe of the h.ex¿l¡gdrata

wgs ¡rrovlded þ3' ,F" ffåt'th {ãg}, uhø dete*uatAeê lts ñe3rþ:1lttr
ia Eate" and Ln ê€uáous suS.phur!.o ae1d. Àoeordlag to Wtrth,

åf tþâ set* e$b¡tEêR hes ã ççäeentFståsa gpêe.t*r åhåh êþÊêt

4F per êe*t ÊþE lergø, slso{sÈ *?eb#pê,asxit, borahydrate crystalo
bøeorÈe tra¡¡sforBod 1nòo a flaely dtvlded whLtê powéar whiGh

s€ttleã slowly åa th€ þdy of èhe solutl.o¡î¡ ft¡fs lattor fo¡n
he regaxdeå åÊ the èst?e&rr1råt6,

ÞparËea.ais perf,oraæd þtr Ee¿t*ê¡ù (C¡ tþ ?ì{.s d.st6!'o

rsåBat¿sn* *f tbs **hrþlttty of berglXiun rnit¡rhaåe ¿Þ wâter

anå 1n aquss¡rs grlph¡råç &üå* i¡r$d,rlêed qe _roffi}*s *o çer¡çFponê

to ,the hexeÞ¡ëreèe solrrÞålåty Êr¡nrê nf ätå¡rtþ¡ Ënerrçcosefbl

attëBptË at tþø ¡æ*¡rar*tien of .iiåre h*xasdreto by Flttoa,
ç, L¡.. Fârðq.€s atd 0, f. Fr¡iLer {gg) and Er$fes arx{ 6Éråêuh (ld}
haçe Lndlcs*ed ùhet Èlre c{ethoês sug6csted for !.ts pneparat!.oa

are gue of t'saahls säd that,*oup}uð!ee evld€¡isec fs!+ its €ãisteaeë

þa* noÈ been produÞed i
ãÈ åa cf l"nàBreßt to aote thet Sirthtç dêscri"ptLgli

of the change ln appÊarånee of the eolld phøse in €$rl13--

br1&s wlth jtts Êâlureteû gcLutåç¡t, oh X!3.çr€êslng tlre
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Bulp}n¡fle ã6!d êÐnt€ûrt, cãrr6spö¡rdð ê*åôt Iy to that fou¡ê

b¡r otb.sr l,Bvestlg6tæ6, aåsìsly gsbr€{äe} errd $tevertE {â5},
fs¡ ths trsngfó?Þatf.oa of tbo tetrahgdpatei te a 19sèr

hyd¡r,at€.

E€ryll*-48 $qxþ¡rstq, F,qe$aÞdqa$,p

' r,: Paragä! (19)¡ Lcvl-!Íatvsnq {1?} aad Eranse A¡rû

eõrlaoh (14) have dlgousge{ raponùs iry earl!,er werhêra,

aota&ly 8. Klatagn g. &bFl€þåê ané å. Åtterborg, shè bdfê

clafned tho .êxLstenøe ard ppêpÊ!*tlots of bæylllun sulphate

hoptârydrst€. Foll.owtng thslr gwn unsucceeaful eütenpts to
gtr€parç th€ h€ptsÏr¡¡drate thesê authorltLes baçê 6X1 agreed

that thLE bydrate of beryl.llua rulphate ds€s r¡ot exilst.
.Âeco:rdtag tE a ¡rooeuÈ rÐpo¡t Ð. Gbosh {9} t¡rveatl-

.gaÈeê çertå¿B Èren*lant (¡rastaþlel ryåsåt€É çf, þÉlg¡.l&$a

Êìrlphaü€ by EÐass of e tt¡ereel dchg&atlon lsothod lrnroLvfiag

åbç,,l¡ss Èf iltf,fer.ðåtÍ,å¡. Èlr€FuåÊG¡rlrlðs¡ Tn ssps4ttira tê ühË

op:lEfons oxprcssod b¡r Farf,olrô ] Isvl-ÊÞlvaao ard Kraugs aad

êwTae'b, ehçËb hee tqd!.cated. tþat bfs sêEFÈgäg s*ertal saa

tbe. b*pèahydrsËø. Sâ Þf,fs¡fs :¡e tåf,eF@*åèn pr6g?*lBg thå

routrss gf tblc substånaê er actboda f,e? Lù¡ preparatå.on.

. ÈËee,jqS+"Ê,qFål,S.EFsqlEF

ghe êêter$lbetlsB8 try wtftb (â€J sf thc s€htþgltÈtr

at åã degreea åf b,sl'y111ã!ß {o¿phat6 llå¡ aqu€ouÊ lolîrtlons Þf
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Ê'ql.phiriç à.td Ebns€d tbåè tb€ h4ðçñþ3r{r?¿ts lg thc gtsble

aolld phaee up to ân acLd co¡aent:satlon of âbout 45 per cent.

H*.å'åstå EbÞr a ,ml,nlsra EelêþnXity af tho hexefudr*te fq" êt!

sefd ôoaçent¡ration of about 54 per eoat, anð a na:rlmrn for
ûþøut 5 peF oêtetr 8os GânçeBtr*tå.onF.abor¡€ 46 per cert hs

obtâlned the tetrah¡rd.rato as Èhe ¡oLi.dl phasð. &lbcoquênt

wETk Þl ælttgn (f) prøåuogd rçsul,ïq Ln eoøptete dfsagroenonÈ

xltþ Èbaxá,ëf Wtrtb.. fhc cnooth cþarasüery *f &lå*aa*g Êui!"se

fsr Êêi6 åegføeg sh€wr å gra*ual Clsèr€ãsÈ l¡¡ ?]** sstrgþi,].å.àf

qf the beÍylllun aulphate wlth qu Lne?eaao ln eulp}nrrto aold

cE*rçeatrstlo$¡ tbc equf,lLbrleu aplté,1&a*e Sl¡vays e€iãg *hg

têtrahydrate ttrrou@ant th€ ra[g6 iaveatlgatødr shleh ses

zero to abouÈ 66 ¡reir eent eol.d. ErltËgn fot¡Dd tbât at Eõ.0

degrees thc seþååli.Èf êf Þêï?llinun aulphate :Ln prre saàcr:t*
Ê919.i[ grexa p9* 1Ðg grew ef solutlon* åÊ E-qqrår€d ?ã Hfrùhie
valuø. of 8.Ð1Ê gra&ß. À låt€F ilctern¿aåtton of tbe eolubtliþ
by.ìI. V. Sfdgrtok aud N. B. Leçl.c (86 I gave tbe reXublll,ty as

å€¡?4 peq ç6þt béFfXltua aulpho*e*

f"êgFeFülvs. delFstrattoc otr the teÈn*sdrate ty
þâ!Ãsã aad &flaqh {3"e}, ustr¡g ãatttgrs GepE¿-sqååoêetçÍi

aggsåfÊð te 1aéLaate tþst of Èbo þrydxatee €? þe,Fftl"tun. quX,*

pbete håv$¡g f:rou sere to fenr solos of, wator only tbe

tetrshyd:Fßte, dllþilrato .end s¡brdrgu¡ foru aro deflnlte
sliodéal ta4fv¡.¿r¡qls. Tl}e regults €f thetg eFltqs¡.eeütÊ êe

net årldlsâto $erh&lråslç€l$ ths a5:[sëoaep af, gå€ waobg{bater
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Blrê auùhêrs é* nct, hos€Fêr, è1o¡nrte thte poaslbLllts, 1inrÈ

eugge*t thaü the,rñ!g6 sf çx:lsteaço of, tbe mnolr¡rdrate ts
Berbgpr lcesÉËsd t¡Í lts AêAúçÞüf ÈÉ'f,qf& eol'.á *olutfona

$1th both tlre dlhyd¡ate aad th6 anbÐdrsuc ¡a1t. gho aXso

ouggost tbat Êl¡ree ths w*te¡ soãtent cf, berylltue sul!¡hata¡

wh*¡ beatað ùE aþsqe I.60 dÊryse$r ÊëEsË üo Þs ËoÐtlnlr@Þly

llrJable ft d,Cþt bs Essuãðå ihaè the vetêr ån tbtq *eee !s
zoalåÈlaal,ly bçu¡¡ê' . thûll dàt* ÊBd dt&gre$a atrew * aÞ*rrpt

iroansf,ornetgon êt aÞe*t lSO deg*e*ø¡ *.en Èko ta*æ*Þgibrate

èhqpgês Èc thç 4lþdratø.
ID roaêFhst elcse egreausat wlth the raeulte of,

KråråÉÈ ä!¡é dê¡låêb ErÊ ËhÞ*s of Saekeptll aÈd gtsffer {11),
5þe reeults Ðbtêlns& þtr thsse ålr*øsåågaåors eLs+ ladlçaàe
thât Èbe G:råesf+tren froa Èho ÈeUiåþSFáte ta tt¡e dt'rydrate

3e:metre *r laoe *brmpt¡ Inrt thq d*ÐðrãtÍê:ã Þf tbe d.!.kgdnato

øeens to bê coþt lyruous ôreoept fer a a1l$t doparture frou
sontfÞulty wliçIx tbé boßpø*ltlerå of, tha haterlaï oørrê*¡!o!?dË

ta tbe *xe$rdrata" 
.

gsbrðånr¡¡,¡r an4 gåelræts-(g.$) h*ge detøFsû"aEå th€

nolubti.:tg sf betgl.¡.tun salphalo ¿n weter qF tr a tetryerature

of lOO degncee. åoeordlng to th@lr ¡rosultg Èhe åqut1!.brtuh

aollit pbaoc ts tho tetrahyårate tluroughonrt the :range fron the

tèè¡*þFdrâta-leø sateette at *iE,Ê CLegFoes lo àhfe teu¡lefatune.

.!þ tbðår lwe*tågat{o* êf t}rè ÈerÞafy Ëyst€m, ÞÞ?y1-

llua eulphate - eulp}rrrrle aetå . wêter, Sobrefnor e¡d Bloverts



,Â1¡pee* ðq ¡ffiê ¡er4d p?I€s enIÉqïlïnþp eqe Ès e*?.xpÁu€*+åç

r¿1¡*' re6,*ng Á*ïTrq¡Ëes tqç 4€w} Eâ+EsË oËTË ü€Ertãu rs4reneSg

qr¡ü a[*El6¡q9g ¡ê efiõq* ë]Te 3*Tü,eüc eïg 8el{rduo$ .aoo.#eg

grIã. *s sâTq þlssã*¡ç aça.:p$q9a4e4-eßl ¡r[Q.e*sË*eq E êITqra

se+rBep g.g[- +Þ e1e.p.ßqe4usd-esÏ çroJ s+sT:¡e 1a¡od og+oeluo

B s+1nÉo.r ETII o+ Eq1p¡eaog . eÁ*Eng er¡ 6rf4 oela 8u¡pnl aut
rpe4tieeoaÊ 6T ååigìâ "@6¡qngoe eq6 ¡dr6+ça [r,S trûT*tl?ðg BoêBsÌrS€s

rtl çtïe $&I4qË[TïSE qT p#ex{d X¡lI6s €TqtseË sq+ sT eXe*pÁqr+ïed

sql eeo.6ep g.gt- s+ ?.gf- no*J *tq* eçpn1or¡oo *€16r¿0* É+Bp

TËgT+"CTËuE Tgrs,isegl ¡¡o4.t . qtloo ¿êd 6.9 Jô uolq.a¿:1u6suoo pïoe

ns o+ dn o+B¿p.êqË+rËd êrfit fT o¡uîË.¡adeË+ ËTqf +Ë êssrdd pTTos

EnE{qTTTnÞ3 sq+ +Bq+ 6e+ÊeTpEE {AA} ¡aEqou .d4 uroleÁs ffiBs ETql

¡o¡ see*Eop g.åT- TE E.roq+os1 ¿¡Ë Jo .C,Þrr+ s l¡rrêcer I
.sël}4Tr¡q Áq SsI¡?-?*¡tê +st[4 q+l¡Â TIåü cee.tËE

aegeÁs ië.ÉT¡{sq oqg ús.t ü¡ËEr¡êsT s6qg*p*€ë ,fgs¡eË r¡.*€r}ËT*qð

4oËB Jio por{tâs I E.¡aq@ot¡Torrqag Á& ¡¡oÏlTso&eo asÉqd pTIôs

êq* firïã¡rgåep s4 *lqege êdqa .cÞÌü t*T€i sKê¿r$$¿ue ðgg 8eçeq

fïqnqøüd €E ñ¡ep¿89ã€ Áqqs,*{rsã pTETôTp .Êl{uçt õti& ,åIE4c{*e

eä"*r¡p4{e*+q* 4Eç¿ëqËtrq¡¡*llrþês êr{+ :sgIIEs'p*gtÀ}p t1arel¡

*Ë{ ã}3ToÉ *T.{* 4{råo ,¡€ü Eg åt194õ ¡]e s¡*ÊliÞefil}Eesuôô sÌä* ê.e€qê

..4uø4€oa ?ïôa ¡ÀoT, $a Ê*çT4nTès aog aern¡d pçgoe an¡;q1¡¡nbe
åq+ sT egeory@açe* sl4 etlt{a ?BE* $et¡eIqe s¡ø*E8t*go¡r¡T

Eseq+ Eo.êdmð .f,4Tl1qrqor a¡er[+ ¡¡T s€T+TrurIAûêasTp J€ âouoÊqa

ÊIW ê+¡d€El ¡Ëâå!¡98Þ ç¿ pa* Gç rgã .g +s ts? guqg rpeonpep

sÊa¡eqqssT ünqJt Ðql ¡o .fue ¿o$ B+uTod uoÌ+Tsua¡q oE prrno¡
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taveatlgated up to the bollfng po¿nt of the satureted *olu-
,,tton'

pôtrirü of, tb€ seüurated golutlon of þerTlltuu aulpbato ta
.'

sate¡r vafløå üpp:reÉ1,âþly !rt,ùå. tt!üÞr Åeeorélng te hln the
bst"ltag SeJ.st t¡ssãôc åhrq|'gþ *}æac sabessEivo valuet' êsslr

of tshleh eonnet¡ronde to tho presenÉe of, a dl!.ffar.ent eolld
phase. ñ1e ilLagran Lndicstâs that the thr'êê boil_tng potnta

.ååe at sbðng Xl?n 3l* eâd tS$ åegraeår gh€Es carru*ÊFo+d ta
the preo*nes cf the tetrebydratê, dÉùydrêtç and iâsf¡ðtryð$,åte

respa'etf.vely*, åsøçf€dÞg: åO e¡þ*¡rç Fâûui-ts the naÈura$ç{l

öo¡.utlÇþ år¡ aonlaet ¡rl.Èh satrÈd bo!.3.s +t Ll? dêg{ses for t}¿ø

lat.tt*Ï t€ll @åtï:tês Ëf tþs e¡Ë.pÈFlÐ€f¿t, ðI,â*nã13y €tè.êg?*sÊ$ to
Es$s*årrey êt :.1Ê åe€Pe6så q¡l€ fåriálty ts l0g êsgnoee whæ a

tstal tåÞs ef ebqìåt 9F xlrgtEs b** eå*p*ed+ tul} detaltr Ef
tÈø oxperlneataX. proeedure Ls not presented.

Ef ssluþlllty .væåaÈlgað b6*wêêh *þ kqÈ}rîg petut ef tbe
åâtBx.åt6d, sÊlet{s!,¡ axå Sê*4 dlÊ€*6 b, lrhê tôspêret}rF€ å* &htê ,
accor4tng tE Þl* tbernÊl aaalyr!.e æperlwe*t** the tetra-
hydyste change¡ iro the dttqrdbate. In Èhts case aleo no 6E-

çerl*eatal 4Et*å1 t-ã glvéå,

0n Èhe begle of, tbeee reør!3ts nêhüËr conoludes that
Þøl-¡g1.1åua,sulpb,aùe te?*ehyérate åa set+*t*þte abqgs tË *egreee

9aå tha* êþqrs t¡¡l€ È6sFo**tur{ thõ, &Sê}ryd¡tet6 ¿s the süabla
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h¡¡ctrât6. 'vlåthout frrthêr" expleuatlon he states thåt the

þstêståbl.e êlþeiratø ê:sist* bet'JqÊen 8Br4 ead l.t3."g de€r6êÊn

RsÌ¡tûer øþÈaå:¡csd *Êr,thef evld*;!¡e€ ffem håg gtu*g ef tþ6

Ì$Ë*éogroe lgEthcrn fer èhs tésha?y systaær ?t¿åe bs¡ þcas

diseuEeed üa a prev!.oug seett or¡ iloalLag with tbs nonoþdraÈe.

å*ea*diag ta þln the trsbtlê eqrnÀl,åbr;l* gf t&o tðtFqryd¡'aËÈ

¡rj.th ¡olutlons ooatalrllng sulg}nrr1e êûtct et 10O dsgreÉs ee
not vory laetlng, the clobsdseû16ú to the dlÍJrydraèe i;aktng

Btaee rapldty. *n tbs otben hand, hê få'rds th.et tk labll"e

eqnåtthrl.a 3nveltåxg *þâ dt3ìfdrâtø *å* l¡Èst f,or &::e theã c
ppj:tb¡ {s'g-ttc so¡¿i&*aï*u6 sÈå*xfng, 6nê *bcr*f,ore d'g!¡t eaet}y

be regardod as fltabl€. Botltag the solxrtfodå lg bol!.eved to
brlng about t,ho trar¡lfsrnati.on fþoe df'trydrête ùo nonefryÉlrato

1a SeEe thar¡ *a heur"

Inirod.uctioq

lbe det€rminatlÕ! of, tb¿ t¡raneltton t enrponatune of,

b€ryLtla¡û suLphatô tstrahycjlrate to tho next lowe¡ hgd¡rate

hås bê€n aeeoryLtahsd fn thlc stuff by an firyeettgâtton gf
tbo tePnar¡r syste&, berglllun auLphate - gulFÏ¡¡¡rie acLd -
watsr. fbto Êyston has b6eÄ troeted aa a eo$dengêd sysÈen,

tbe Þhåso dtÞ,g¡'aüe beåag eepresçbtçd W the feld.Xgrr eåbÞä

ognl¡.ateraX årl.âagle nethod. 9be conpeeltåÊn âf t}¡e sa*nraÈçê

Êoh:tt6å of Þer¡rtltun sulpb*te ln equecrre *rrlpþråê actd of
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"åïytng 
ooEaentratlon hås be€n d€ternlned under dlffe¡ent

1¡ctberaã3. êêadltlôns, together wltþ ths natnro sf th€

equtllbrluu solld phâso¡ Âi eacb ten¡lenature â d6ter[Ltüs-

Ètoþ bsÊ been aáðê of the exrat LlEutð pheoo ostçosåàl*l

whlch ltrdlcatoa by a br6slt ln ths aolubl3.lty ourvê tl¡e t¡rana-

for.¡ûatlon of the tctraþdra{;€ tê t}ro aê:ßt Xowori þ&ate.
3ÞEs a hon3edgt ,of tbêae eouposltfons ths ûranaLtfan tøø¡rcra-

ture bf tbe pn:re tetrêbgdrate hâs bêen obtal¡red ty nethocla of

€xtrspolatlon.
Ía *ûilåttça tû thà 4¿üsw!,t¡aù*.on cf thla ?rahsl.tlca

üemperraùure tbô eonpesltlon of th€ lowsr þrdrate hss been

eonoluslvely ortabllÊhedt. &porlEeBtr lnyol,våag thsrua].

êtjãtyBtgr delaüoneËFy aa* åranay gårdsF fbotopapry bã36 Þê{¡}Ë

porforsÈd ia 6rdêr to sr¡rÞlodcEt Àad elarlf,y ir¡re resultÉ

obtalned.

Íb€ prlaciplg* aad theðg ürrd6"l,$Èãg the e*perl-
neutal nethodt¡ e-rapleyed are sot dlseuhÊod ln tblg wôIrk¡ Thees

çep bç f,eEnô X.e t@ *t{igÊefd üæ*rþoesp.

tãc tcÈrasdretd êf, Þor¡rlllue ¡¡¡trS&+ts ttseê än thlå

ñùr*ôF *aê Írçpared Éro¡c t&e a*rþcnatç (gluotnrua sanbonate

ðþtånaed €req þ'"*l"sh Fug EÐu$øs T,isl.ÈøüÌ by Ère*tf,ng wtth

€rÊBsé glllÞffis¿ð *61ð. lflhe peoeo&rFe Fås Elm¿tas te *håÈ

aor¡leyed Èr' lâr$a$Ë tfg) a¡le Eraìrñs eþ¿ €€slach (14).
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Ebe berylXlus eerþonate, stlrreð laÈe g tb13 EssÈÊ

çltb c15.st111eel water, was t¡eâted lrith aB êãoess of a lË'ghtny

6å1t¡t*d Êuipl*rfe asld. l$hs,ael,å nås èdè€d elawty wÍ,th ,'

csost4.nÈ úttrrf$ë, Sre resuXttng *êli¡ttoa ngs bolleit iry

€rpêI esrboD åfóxtéê, f,lLtøPsil fron a usr¡aX br6*n ÉoLtd

tcÞe"¡ty, snê t}rêü êcns*ütfåteé þy befltae ts alasst tho tr¡otnt

qf €riåtå3"Lf.qåtfes* *hta qyn¡W solsüLex was pü¡Ëeð whtle

FÅft È:a*s strsÉ6 ÉIððTlêl firen xdslcb tbs ¡EXåå was ståssadl ts
ergetalllze fl¡t try eooXlng. gbe eryståls werö flLterodl u¡rde¡r

&*s.üåonr:,!,!t c:r'åer tç tp,Þlr,1fe F$òpsf ¡,ãBÞvål 'Éf +*1å *?a*'sul-
pb¡rto apfü thq çryd.têl3f,Es rettd *a* êåaeol.ved Ln tater,
bsLteó d*wnn a*d s aeeon4 erSretalltzetleu ffaæ å3ççbã1 pç,ll-

fsrr¡edr After a f,ew houre êf dtytng eúbs oqu6üt Èo the elsohol

treatmnt thE salt sêE F6*crîratallLsedt thrpe tl¡oes fFoË vat6rt

ftltarçd. üadgr 
'ûEtàÞil¡ 

*tÈë ftnatly elX*}r@d tq atat4 ê¡¡sä to

thê stBêrphe¡€ fûr tbon¡t a daY.

Analyole of tbe pro&ret alwa¡r r ehcwðd good agreeraent

çben ths b6tT111u¡û Eulphete Gont eat raa oalcuJ.at€d f¡toü

Ëst¡ãrãtè ea*tma!fusx* çf þgàh sulFhsüe and belgl.ltun lsa. g?!t€

lrrd1oêter that the prepared têtfarydrato lr&s reåsonably fÞeo

f*rta ê€ù}trdtêå raXpf¡¡*ts'cet{t .': SstrerslratLog cf ùhe befylltue

oulphate eontont of the å41ü usually taclteated the poaelbíllty

of a allght degnee of dêhydratfon ln th6 prococs of prepara-

tloao gho ånþu,trt ef benyl,3.luld tulpbÂt€ la ùhe Èotrabyitnato

ealøulated f,r€ü tþ€ fopu¡lg tn ä9r$Ê pér Çst1ùr r'lfhE vsh¡e
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ebtatrÞeê f,ros Èþ€ aaeþ*{* sf the pæa¡rared tetFahydrats Ìrã*

ueualþ b6twêêa 6O and 6l Ben eent. Ílrt s !.e attrlbuted to
tb€ façt th*t, aa the refllLts of thlE etudy vlll shoË, thê

ê*þy#EÈe:sryEt*3tråsêã sut f,¡çp È?¡s *qllrtåeù w&,çrg abèlrê 89

rlegnees. êínee thc re-srf statLlsatJ.en frou¡ nat€? was alwaya

aarr!.ed eut þJ¡ ooneo¡¡tratlng Èba eoXutlon by botltng tt la
paesi,bla that sotsÊ of tbe sol1ä wsutd havê epeared aE tlre

dlgdrate on o¡¡rsË*lltaatt snr

In bl,c ¡rrepenat!.on of bergS.llure suS.phate tetral¡ydrate
by thås nêthêd Pa¡asae {19) foar¡d that &! êxeeÉs of the

oarbonat e 1p tJ¡e rolutlon yl,elded a. $orÊ-erysÈa11lzabt-o s¡rmp

rlä 61¡sþq*atfop' .lhåq *þs.sialrar-Èen seË eôrrf,i.nseû algc lg esa-

neetlôn wlth thls øtuêy. Á f-uL1 fnvestlgstlon of tbfs
5¡hünâdsnÞâ* *be E$].ubål*fg çf bÊryXl¡üe ealde.* rydroxåês qp

qarÞ*æatê. tr¿ ås3[r*êÐ&b *f Þ6yf¡3tq* $¿¡.¡¡hatso haa been cafffqd
sut by Parsane and Êobt¡¡eoa (2L¡ and LaÈct? W Stdgglck and

¡,euls { e6 )"

S*? the d€Ë€fBåsstlsÊÈ sf thè t5s*h€ÊHÊf. ssþ$å3-tÈy

çüryÈe ðf, berãrll*¿:ã &åphåtq le åqqåsIlF sul¡rMts Eclct Ëhe

soXuÈ*r¡l*9 wore caÈurstoå bg etårrixg å¡¡ €eütsçt wåür ecl"ld
pbeee tn tuþ6s cuãpôãéed !n a wat Ê¡p i¡hern€¡ùat. Bo ¡reúenü
u3¡di1ü g?aÈè¡"gÈ¿oþ ãè t?¡e bf.€þff åe!ü¡cg*tures å æreury-å€âl
ÊèÍrrêF ç,a8 uss{. ,.€be etf¡rrtag tf,rae veråed firèR s&ê å*y f,Ell

Alalytloal. P¡ree eúlra--8¡¡atenl
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Fe3Ð?gðBs ðf lën êç1"ð ôssteRå ùe ab,ei¡È ìsa w€êEs fêr tb€

lrå$,aciå eêlrç*ntlfêtfqnsr Ehe selr¡bl1lw. lee&her&ß,,8€ryê

dsÈarsd.aed fer Ð5, 50, ?6, 85 andl g5 degreea, cmployl.ng
gährsl"És åks:¡sr Ëethsð of 8se* reslêuçgü f,or the ået#.na.
tlon of the eoapoø1t!,on of Èho oqu3l!.brlua aolldt pha+e, For

th€ fLret tbee tenpcråturoe å! eL;tempt was Esde ù6 detsfulne
the comptete tsothEre,¡ lhs deta obtêla€ê Ln åhe rogloa of
hå.gb aolê êoaÊÊä*eattoû Ësy. bø aoEðlchat uacsrtaLx as åbe

r"eaultltrg ûiagraue wllL show. ftris uncêrta5.nty ls attrlbute{l
to the praetlsel dtffteulgy ln t&e pPôp€'r sepa?atloB cf the
yt*s$rs äqt¡t¿ Fbêeo f¡,eu the solld, whl.ã& {¡¡ thl$ sêg*ê:r. wgic

alwaye flneltr {tf.rld€d. .åt 86 and 95 degrees no atteryt was

mad.e to lnvestlgeùa the regt on ef, lìtgh apid aonteat.

åt eÐ, 60 and ?S degreee tbe thersostat sae regulateri

by rceaue of a ueirour¡r' bberooneguS.ator rslth a ¡reol.slon of
a*otr] * ËrûS degr.€et *t.êS &rd 95 d*greoe a teluons*ærçury
tberwçrogal,ater Fèq oaçlo¡eð. l*re pæee!"xf.ss fur tþlç cåBe

eåanot be ooaeldened battc" then Êbøut t 0.1 degree 6Í.Boe iÈ
€¡rpos€d atoBr éotT€ctío¡ rae Eeo€såâr'y far Èhe thepnonetef.

*be thêf,EelnÊtêF *tg åXå eçses sss Ëêti$t¡s¡tr-tn-g1âs8, caltbrated
a6a.tasù a çe:rtåf*e& stsa¿â*d,

Àfteç Eufflelant stl¡rlng to ensuBe $quLll,bsluÉ tb€

llgugd pþås,€ s*¡ dra¡nur Ê.ff btr' ãu*tÈ{¡å $jato a velgtråd r:eoelvçr

3er,r;uaxSgs{a. FqF th!,,s 6nrrpÕE€ fnläåeê-glees f{.3+er stå+ks

we?e uÉed. fhe apparaùus enpioyod Sâs ãî ¡1it-glaas ssse¡ûblJ'



tube susponded ín thermostat

Ftguro 1. Fllter Assembly for the.Separation of
Ltqutil and lifet So1ld Phases.
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gf, tb€ f,tlter sïl€k, $1êtt.6s $råb€' säê lLqal.d traselver fåttðê
t og€tb€ll Ìrlth grou¡rd-glåse Jof.nts ås a oEú la ftguee L. lhe

equllt briuu llqulil phere was drana awa¡r fro@ the EoLld, as

oompletety as posslbl.e wLtåout all"owtag Èhe rjiek of sppreclåbJ.e

êagdra?{*s des *â thê þåsEêgs sf, ÊÍ,e *å*ou6þ tha soll^d uassr

A **nple çf ths wlsÈ, sû:.1å 'råË r¡sêès6d *;Þê ç¡*.gflåd fu!,*
stoppeled retgbtag bottle. Both tbo llqutd pltaEa an{i wot eoll.d

oen¡3.*n tá*çÞ, $crç dåsgoived ån watør te gåto. ã5Þ dllt¡¿ûçfs
c*f; 'soïratåan¡ tb^e *m*xit eå, låqu{* eå$ip3€ ye,rylãg f¡rsu abouè

g0 Ès åÕ €ress anê tbs Êet sçãå.d rÞFíl!fig fre¡c abeut 5 to L0

gre'ker Separate .èltqt¡ßt F6rtls,ä,s 9f tlieae gol$iåons sere

anaþaed f,e¡r tetal. aulphete and for beryil.lun. frlre eul"pirate

lrss Ff,éeåpåêeëe& rieltll bsx!.l¿u *bl.qride år¡ tke prêsshse of,

bydreebl*råê åßåê' tkÊ þêrþtåe *u3,ph*te filtoresl uader. guctlox

Èf .aeau* of frå*tcd-glû-ss ft.lÈers Eùd Srted fa ÈÏrece by heat*

lng over-nlgb,t st nøt Eor.€ thar¡ t$t degfees. For the estf6ÊÈ¡.on

øf bo.rpSTå*rs * r¡p*Tud:âtrg$**tçd !0r Flafçr sÞË þàtuäS€ {X} wae

s!ÈFlryâé! . &e bÊryllÍue lq¡ eas prep!.plteÈe4 e* *h.e S$ngxfüe
çt^th a o¡mr¡t a ln tho presêacå of ßHãóÞlr¡m cbJ.ertde, f iitered
by Þ*å{nê*y þÊeasr, at1d åpl"*ad ùs the çriðe ls pl**t*ua
srrËtþlÊå. fr.o¡* ths,irglgþt êå þðpå.ï¡Js salpbeàe $t* bçgf3.lius
cxå*s ,*b'Èsåna& tb.o bee.yl,låt¡q *rlÞbatç ååd gFes zutpbrrle aeLd

êr:tt€n{ qf Èhe Xåqìråd and wet seXld pû}êeås ier8f6 S¿lçr;:,atÊ&.

1fb6Þe are €sÞ¡rçssêg åã Èsrns af wøÈgþb ¡}€r oa&*- ff!å år,ç gåvaã

ln tabLea !. to 5. 3be cowespondlng leothernal pbese diâgreûs
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åIe glvên 1Ê figurr€s â to 6, the ead of the tle-l-!.ne ln eaoh

qaãé 1ãdLçstlng the ç€lrpoältls¡r sf èha $¡16 eqrrtS.tbrlue så1111

pbd.fe. lbege dfaêt'ânß ahoB that the break tri tbe ço1uþtLåty

eul're rËpregents ùhe tetFá¡gæate-dllrydrate transltioa. ÀL1

ftvo !.tgutûu! eurv€s ârô Ehoicl3 tn flgu¡r€ 7.

I .' , & the ftlùretton çf þ6ryIlluE0 ¡gÊru*ldq fú€ålpÍtåteê
ln thê eoLct ft îraÊ âXusyB föuþd that ¡oue of, tho ge3"at laous

proclp!,tåts adhered ÉtfongLy to the ¡Ldee of Èhç boakor ând

eoul{l nçÈ bð råeðrrød bf e*df,nary r*rhL!*gr trn preler to rêe?e
tþlõ }åst t¡¡aeø øf thq hrydro:rt€a fù **¡e f,günð ssirlreþfÈät tð
åLcsolve ft Èry waeb,l.bg rttb â s¡na13 qHeßttÐ cf, ûlÏ,u'ùø byd¡¡û-

Ghlofle âeld. lflbic sas fellcwøCi by rs8Ì¡furg dewn tire ¡sal.Ls of
Èhe beåk€r slth watæ atrd thslr Fs-pnootpr.tatlng the beryXliuæ

¿$Ìr Bllh aerÈnfü. Ehe xsel:, åqs&trè sf, pfê$ågi¡,tate gbts!,Ssð'

ln tþe f,ðrúß o;r'â tr:[gt¡t sîr¡ùpËüttåðÌ! &q¡1å tbèr¡ bs l"o¡sqreê ffFaü

th€ bcakêr rlthout furthor d!.ffleulty.
&e orêlnarg tpåtlen rf besytS.år¡e byæoxtile tp- ths

oxlde ¡rreaeaÊed dlff!.cnlÈy tu tUat iraoeø Ef, oa¡rbon ärl.lng
frsd the- flnter Xra¡'êF seemþd to remla crsgið q.f,*€r þrèïð¡rged

beatfag' The E¡Ldimee f-on thåe i,ay fa t¡rs îåår¡el blì¡tså 6Èetr

a¡r¡iean*t*e çf, tkø 16ð1&r* eÞd thê fast thât teËt rÉå¡ffsoõ

g*ve nesult* wh!.eh s€ÊÞ tss hfgþ lråth r|66poêt to Ëhe be¡rfl-
lfÞs åå16é., gbåg saqe dlf,fl.eulty rao ri6* sl.th by Érttèon {ã}r
Ilr eonn€ction wlÈh thLc atudy Lt was found poaslble to ob-

tain a r€asonaþly whJ't e ssFboa-free ¡es1ûue iiy trêsttng tt
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wlth eêüe€ntrateå slÈrlç Êûld. Àftenr peeltnlnaqr igaltton Èo

brt"ä çff s13 tbe fllËçr påpêf the hluåsh grery re*têue ln tl*e
platlülrn eruolble was $ell covered wlth stroug nltrlo aeld.

lfbe cruefbl.c and oontents wers theÞ oarafu1J.y heatedt olrer an

çl*otîfa ¡6ç-p1ate unttl *11 €hø ¡olld ll*d åXsço&.øÉ, adðtllB

sorç dotd lf aeseeaa¡¡y' *hts s¡olrrtfeå nec ÈbÊ:r ovaper,-aüodt *o

dryÞoss by eautl.oua boattug üo avold losa of araterlal b¡r

ãpstte"f.agr tqn þ$rrs fgalttorl of, the fii¡al raqf.Cqo ü*F:fsusd

nçêçþEêry te pre&r*a Ê ?qå8ðlqaþly.¡shÈåa prô&r6t qf BoRs,tshli welgþt,

,,eeÈ¡¡oef,oF,,.oþt$iaL4s.e"-ar{Snq.,Þ,p1,u?i9gå*-- Tr tras

aXTeàFs f,atr¡d tbat s¡lotr È-h6 AolLå phaoo tn equlllbr$rüa ytth th€

¡ol-utlo¡ sâÊ tetna¡ydrat e lt a¡)pe8lpødl as tra¡rr¡¡arent êrf ståI€
up to abouù I alli"laetcrs ln lehgthr fbe dfþelrate on the

othef hand alwayo appoa:nod ae a f,laely dfvldød whlte sollcl
w?¡ich aottlcd þ¡t glþwåÍE f.s ifaflsltc d!.f,fereaùa i,r¡ tha

âppÊsr¡¿a*r* E.f, il*e Èuo solid pkesaE Et¡gga*ted â Êðrvgrråê*rt

Éothod fo" obtelnläg th6 llquf¿ pb"asês of lnrarl.ant ooryooltlon.
Tha ¡¡ethod adoptedl wss to addl an¿LL anou¡ts of, culphunlo aold

Ëo tlæ solËtÊ6ã *a €qntllþF!,un wåtb têèrE¡oydrate ur¡tfl 411 ttte

solld was bareþ t¡ranoforæd Èe the flnely dlçtdsit stater Ehe

aold ses ailcterl at latervals of a few hou¡s to allow the systenr

guff,telcat Èåæe to f€êsh"en apptçslqate equltr[bptuuç ilbeh Èbs

Goncentretlon of, tho aold *âs Just auf f!,ol6lÈt to oauøe the solld

Þb¿ise üFeÞcf,ornettroir tbe *¡$t6"hstant líqulê r¿e ðeoêiràe6 ssCl

psuraal ôye" f¡rÊ¡h tet!'a3gåsa!e. stlrrtag thåe f,l*al |ütãtrr}6 f,ôf
oûo or trg ilaya revøated ülro lFesease of bsth aolld pbalee.



_85-

SABÏ,ã :'

r$$æHffiM Fæ å5.99o {3 g.oa}

åstuttrçÞ

Ø ¡êes¿ * ãas$¿

$a,tsie sf $oltd
Set Reeldue Plxse

# nesou fi v*sou

I
Ê

Ì)

d

Ð

A

.Jî

s

Þ

x0

1l
l*
tt
14

ggrgg

Iåì94

4,&å

ã'1€

s,0ê

3.ðg

1'45

.tr.âE

Q.g0

t,6*

"1. sã

â.T4

8"1é

0.ã?

. Ð¡9Õ

*ã¡EB

45.?Að

sl.*å
54[,Ps

84'8V

6t"ã6
gâ,Q8

Þþr90

?{*68

8ê.gg
g},.4?

85+g$

9ã"È1

ã8¡Få

Fl;6$

$1.56

$?rSY

ESrg?

S1*ã*

45¡êð

êå,6Ê

€e-eå

:¿9rXg

és"Yl

84,9S

ss.ã1

1å.98

ðr9Ð

ä.99

6.Ël
cerïtl
' ?¡?S'

gâ{4x

Êê!84

å?.sl
l$¿l?

â6cSê

sg,6g

6Sç95

õ4tS9

6Ê.Ês

ho€-ðO.eqg
,t.

ti'

lt

BeS0¿r4He'O aad
ne8o4'ãxsO

E€S0*+49Ê0 qad
Be$CI4rÊ8¿0

8e804.Êüg0

r
fl

*

.+
Beåå4

s

&Paa of, $B *a* I t1Ëve'.:.s*t

S Fðs%

s.$ë

*oletåas eenpeettlenl

S gôS0¡
4Y

54.ã8



B
eS

04
'4

H
zO

B
eS

0a
'2

I1
zO

il,
r 
I 

I

r,
 !1

.1



-â6-
TABI.E 2

r$0rc8å6 Fon $o.o00 {! o.o5}

Solutloa

É soeo4: 6 agsoa

: Ë6fs¡r¡r of $olté
Wot Resldue Fhase

ß wsoo ß u"aou

I
2

r)

{
:.
Ð

6

7

ê

g

10

u
1e

Lg

Irt

15

L6

$E;96

e1.oÊ

1õ.56

9.4å

å.64

å,91

ê,og

4.Ê9

grð?

1,.5ê

l"ê1
s.?tr

Sr01

3.I?
B.?g

o,å6

ôr9O

16.9X

89.S$

õ9.6?

4,9,w

4Ê.?S

4gtõ4

'@¡8ê

sB|54

s4.48

?¡..18

?å¡Oð

?8,0ó

??,9S

90.4Ë

çã.ð0

$6.68

å9.01

4å¡6è

5õ.OY

äs.lt

¡*Þ.64

ãgrrl9

ãE¡5?

5güsry

*S,6i.

4618Y

,1tr3.6S

54g.16

sô.sg

4Sr66

3s.99

9.@

9¡Éã

?r99

5'tq
?'å9

l5r trâ

1å¡5õ

lsiåä
1$,Ë6

Êã,*
gs!gg

9*¡6Þ

å9,6S

â4,ìê6

õ9.?6

siLs€

BaðS4r4ã*6

,ñ

.e
.t*

NÈåri of, #S snê S {¿ìrsârln4ù col¡ràLpn es*p*slÈåoa}

$ aoeo4 $ rysan

Beê€4.45"ç *¿
Be$04.ÊH2e

BeEO,.4HoO andte
8e694râfigð

ËëËê4rãägs

*

ü

s

a,

?

?

B€Sû4

&r?8 48.?g



B
eS

O
 a

'4
H

2O

B
eS

O
+

.Z
H

zO

i:i
:',

,

R
lg

ur
.e

 õ
. 

Is
ot

he
fix

 f
of



Þçgug

.¿

$

å

*

å

,*
g6gar?tgo€

6ft¡g,tçgoa
pue 6Égp*7ggsg

qQgg.*ç1ffi
pte pfuçrÞç'gsg

g8gg.?6ees
ptrs 6ägg.*çgcg

¡¡

¡¡

.s
*fur'?¡cgg

tudï+tgÞüeÕû ¡¡oT4E!6Ë +¡¡BÏ.tllalll) & puB 9 ¡9$ ¡o eeog

s&,TA

%efu ø

99.¿€ 96"ãq

l,*'äg eE.Tg

tê.ga ?É.T9

s?'ûa ô9rÞ3

a&'æ 8g.¿?

6l'gä s?is?

?9'öa $grg?

TS'ST tselgg

lÊ'/" Eg'6S

gÞ'¿ , *6.99

&?"Ê 3$t8g

sSrga
t
'Öges s

gÞrðE

?g's¿

6&rg/r

sg"è9

og!99
ge¡99

?*'s?

ëor?g

*$'9g

89rTg

0€'ë8

68*Tã

râtTã

?trÐT

Þ-T'g

ûg¡8

ser? 9I

ç9.? g€

8g'? ?r

ô?.a 9r

a?'s ãI
*Îtã T?

8Tfå âT

Tå.?I 6

9¿'61 g

?Ose* Ë ,*oeeg gí

6sBqå anpÏssu {efr
Þlr9g 5s *,rns*g

T*f?

sfrT

96ið

t?ne

É¿'E*

T6r Êg

ôËi{"9

tgtgg

? râa

81.rgg Ë

&*rgg ç

Êgigã *

çlþ's'g Ê

¿¿drgË A

86ì¿Ê T

tg$'s'il oûe"$å gðg K!ffigðogI

g ãTgfú

- L8 .,

tcsk $ ?seas Ë
fåoT*T1Tâ8



B
eS

O
+

.4
,H

àO

E
eS

 O
+

:Z
H

zO



¡* s9198 98rg? åç+Ëg 9çt9 I
B g?o¿ rI.¿,s g6.6X !g.ga g

r o9'9 S¿.ÅS OS.¿T 98.9A ?

B T?.9 0ô¡99 þâ.t I?.çg g

,i g?'o ?Ë.sg oË.1 åg.T3 a

oasa.?osue to.o g?.Êr, ï

åEsqð
ÞTrsg ¡a o¿Tlsst{

?ee& $ *eeqe $ teg& #' ?seæ ø

Åä16 ah.gt
?aeãu g Þos"ã I

(sé?+T*Èdmêð uóÏq,n¡oË +t¡E¡.rerraf ¡ ? Þsç g*È ð:ô uEÞ*

gëtgt?ese* gg"? &¿../,ç sû.gÎ lg*îg s
gËga.?6*êg

Þqq ofug'Þgsog 6g'ô Þglgg 00.6 çg.gÊ, Þ

oïgø.?ogeg
pue 6õgp.?6g€t Êg.u 69.9ç ?s.6 ag.gg S

s SÞ't 9g'/og !'E'? A1'9Ê &

eìfur'?osog oô.o g,g,T? Ì

onFTÊeE . +B*t

{T.ô 5l ¿¡6*9€ SüÉ SW&sr
s grssú

IrÞI*Ì{tSg

?ceqc É ?oseø g ?ee& ø ?eeqs S
âsBqã sûpTsoE 4ed[ noTqnTog

ÞTTo8 ,to e;útl+€S

{T'ö i} eoigÊ ËÕd s}srs:ðêsx

? trTãgü

-8gr



B
eS

 O
+

 .4
H

zO

B
eS

O
+

,2
H

2O

B
',e

,S
,O

a

,l 
. 

r 
'|,

rf
ll.

]|.
]]1

]ì|
]



B
eS

O
a,

A
H

¡O

ts
eS

O
a.

2H
2A

B
.e

,S
.O

¿



l'1
,2

U

25
"

,,7
5"50

'

8'
5ô

g 
5,

e



-29-

gl¡erqel.l!åplr4!å

Fsr tb€ det errd.ns.t le¡¡ of the t¡sansltt.on tenperature

of, berylllua rulphate tetrarydrsto by theænal analysl.a the
poËdeped nateria1 we¡ snoloaed tn a sesled glags tubg of
abpu* 95 nltrlù1ftc* *apaêtty aså ¿ãso3pÈrâÈåsg a tbegueEÊts$

roII. 'I+rls tube wae plaoed lns1de e latrg€t oE6, rhleb s6n¡6d

êÊ an elf JÊêket, årld tb€n hêåtod ln a ninoral-oll baÈh.r A

pool ef ne"eu:r¡r ln übe th.e¡:uoneter ço11 served to estaþllah
prÉpêr thår&el Gé.s*sçt þê*¡sËç1r tbê sêllÈêßts 6f Èhe tuþe 4l¡€

tbs *håraçaetçq1- Fhe tomporaturc ef, tbe þe,Þþ wss aþou* 1?

dçg¡por þ¡gþe" tÞêa *st 9f Èha s¿lt np üa :ùha po*,nt ef Þåäc-
fêrËåGtètir tbe þeat$*6 3åüe þetÈg aþeuÈ sne dêgree pe* drart,e.
After oupo:rheeÈ!.ng to 100.T ilegrêec the teryenatu¡re of !h€

È*1t êpsgpcå te d¿'ãËtÊnsy 4t 9918 ilepeec fsf s fês niwite*¡
beêoning Eulto æ1st.

&¡bsequont eooltng of tho nrolet dlhgdraÈe yes bpought,

sbout by r.elalng i,he tubô enil eår Jecket out of the batb a¡rd

ellovtng Èo eool åt rðoa tenperature¡ 8!¡8 çogt$rg rste rat
rÊptd ât f,Ër*È, {¡bs¡t t}rFeç dlegrøet pêr sd.!Tri*ê} *lËeÍFg tloug

to lege then ¿ss ét6ree per Dlarrtô ôE ap¡!*6aèbtEg t¡tg ttr*u3-

fargatl*r ¡ralãt'' Af,äêr dupereeollng Èc *1.i iN.ogreo* ùhe

teøponatare of tbe sal,t reee te 44¡9 dogneoe, remaS.atng

oonstaEt f,o¡r å ahort whLle.

througÞ,mt thê h6at{ng and oooll r1g prooedure teøpera-

tur€ faadtngs rore t akcrÀ at onô-xÈlnr¡tc lntervalE. the heatlng
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aþd eoollng 6nrv6s Éf flgurPê I were p3.otteð frofr¡ the dl¿tå

obtsined'

4*ÐPêtEY

The ciånatonetors fLrat ueed åe *hts etu&y werre

reûst,$rÈtêdl *a tbc sr-êlastg ea;n¡i6r, å :.gng çap1lX.efg trrhe

sf,tsÊhsdl ts å ¡rllLb eçnteln{ãg tbe børy1}.luþ çulpbatê tstra-.
b$rdrato. Th€ dlLatoeotêr sÉal€ soasl¡ted of, two nsÈe¡r-stl.eke

çã 6r!d ettasbsd tê th6 râplltr"ary åtç&r å.ry3.åe al*obo} {*¡¡a3*

otl) wse uesd as ùbe lÞélësüor ltqtrtdc |frs taorspstat wa¡ a

*r*o¿1-çL1 þeth rêgti,l,åted þtr aaags Ëf a tç1u6rr?ð-sfi€p6eay

thgr ãrêgutatâr' &t s?d!,Ðå?tr *herüEriüûqli6r, øa1åbþeted êgåt"sst

å @eFtLf,teå stetdi[iîFd, sas l1qÈd f6r ùhs tqspêfåtüre !.eadtfrgs.

In *!re Êeïrrcs of th!.ç wofk tnvoïr¡tþg bêtb ållste'.
ruotcn and aeeled tr¡bes usêd ln thermal analyele tt Bas fnvar-
lÊb1y foìräcl that sften the tatrahyrllrata-dthydtrate traneforna-
tloag had gccun, red cooX.lng th€ lnstFunest to rooln üêßp€ratu:re

a.&rscdl tkç bulb r¡r tuho 36 çfeûk. åç s¡easlnatica ç* tb€ tÉlid
ss¡ltsÞt{t ãhqse4 tbet thc pow*a*eil øa*es"åel ha4 Þ**n trassfsreeê
lnto a hard porous ¡¡ass wLth flrff!.el.eËt expanclon to eause the

þrgakago. fhte ahange sêv6r oseu:rred at teorperaturea Lu-

rnadlatoly bolow the tra¡al.tlon polnt, even aftsr pz.alo*ged

atandlng. CoolLng to ¡ßsen tenperatune for one itay was requlrod.

å.låhoucÈ? tbls ph$rêeoaoa håê not .þeçË fi¡¡rühør fnresütgateé i.t
nray tadloate tho poeaf.bl"e onlstenoe of dfmon¡rhoue totralrydrÊto,



_ð1 *

the allot:sopfe change oceu:rnlng åpptrgx.lnåtelJ¡ at roots

t emperstu¡e.

Xn the constru.otlon of the ctlLatoneüe¡c ftaally
nsôd l* we* èônslûçföai ne€6åsary, th6ref;s3ê, t* rr*e a dsuÞJ,e

þ¡lþr å êlsgree.Ef thås dllEùçnete¡r ts Ehq*'B tn f,ågure gr

'fhe bÌrtb co¡*sistod ef ê¡: lnaêr t¡rbd €f, åþor¡t 40 ut].lllttor
oapaelt¡rn oontåtnlng Èho powdorød sslt, ahd r€ãtlng looeely
tR' ù¡s s¡rå6r tdbÊ âttaêbêå to thø ç*plåI¿ff *ÈâEr A btrats

oy3.!.nder waa pLaced arornd thç tu0er tubê to protect th6 out €F
.'

çtle Xr1 t!!6 €vè:n* èf, braåksgô oa aoøllag. She orte:r tube, vritb
,tb€ þéft6!B s¡i* a¡?€a' ç*s flrct a?taelxê* to the es¡)lll.ary.
fho lnner tube, eontaântng the pordter ed tetrrabyrtnate and sur-
poundêd by the braas oylLnder, wsE ühen l¡troihrced end eLoøed

i.rr by eeallãg the ÞsèÈse û* *h6 sìr*¡øp¡

Prlor to the lr¡troåEtl,eþ of, thê tadlêator llquld
the dlLatsp€ter waq evsouat eû fo¡ Èen houra by neang of a

!fvao-6!t pgpr gkê rry¿{q {lqàhÞX ua* lntroduéêd rraôer the
1Ës p?qr${:Fg &y ¡aean¡ ùf *}rpåg*tr** d*gi,gBed f,or th# prrrÞ€sor

Þeopåtc t}¡èt€ tr}?{ii¡Es*lsna Ln Èbe rÈH*rêl âf ååå4rbsè êf,f f¡'én
tbê ¡rot'der a csasl€lørabtre eus¡¡at rauAå,n*é, beeon$grg reLaegeå

onþ wlth tbê bydrats tra¡gføt'matt ons. h¡rther eryáEuatlon vÉE

the:refo:rc necsssafy uatll no more alle ¡cmelsEd when the fia"al
trartsf,o?i!åtle¡ *Tqta rås perteËnedf. ghts crnaçuatlon ças

ê lsêyç aåfrfedl sut at ro-o¡û ten!¡êeêtu!€ ts prevaat und'*g êe-

hydratloa of the saLt.



F------>outer tu0e \

Figure 9. Dilatometer Bulb.
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He¡reÈltlorr of the tpansforEåÈlo& ey*le f€B tbe ,

reøoç&l: çf et¡" åIð{i eervod to Fêduae the ano.l¿sü çJ þyrteliôslg
tn tbe f,Xnal *yelat 6äal1 çbsggqå ls ãê8por.ø*ãfÊ s6,rë gse#,

êàê dåy bslsg aXlËsô¿ þàts6ea e*ob ehauge to en¡ura aFpfg¡f-
nete equåtrtþrins., 3}o data for tlre flual cyøle eyç g!.ven'f.F

ùsþie 6 *sd thâ Êgr¡eçspqßå{*g'}ryË3ara¡*¡ loep repnecented in
f*gure 19.

X'+igr 8€tder Pþstøgf*phil

X-råy êtffraÈÈtËs Þ&Atêgp*Fhs r6lPve aã n noe¡rs.f,or

tba po**tüvc tdanÈtftcåtl,ã'l ãf dt"ffê?ssÈ Bãy'ÈEtr1Xur **
stanoo$. å glvon ¡nrtro mbataaoê rtll gtre nlee to lt¡ own

ualque dlffraotlon pâttsr¡¡, eonsLderfag both ths poeitlcns
**d t*itçss:r.*Èes ,*f the lt8en 6tp ãpo*å üa tbc pboùegraph.

Sueb a unt quo pÕttcln la therofaro s?rfftcieat evtdeaco for
tbç tr{süttf,isaå*,sa of t}re eubeùeåce as a s€gåsate ary*tatltne
isdlvlðual. lä ]hË s*ds *f ,ô üfuitËËç pf t*a e¡' aûre sirÈÈ.

ttäÉüer tbs rgs¡rlt*ag p*tt6N..Þ çúl.X çoaglgt of tbe Ës$afâte

pat*er¡Ë .llpeË*ryrÊfaêr S*}!.d Eel.råtioäs} €a tþs åthõr b,gäd,

w1ì.1 gredi;eo ¡rettesse whlçh erê tatereodåatê þôtsåså t3$
uhlquê pattêIFär of tbe tce esd ænþçrs.

Før thÊ l,èenttflsatlon of, tlre sepanate h¡rdrates of
beryXl{Îls Ëlr¡pþåt6r X-rry Þçwder phÞtÞgPâptx* rçre takea f,çr
ra:rnloug dogrce* of, ir¡rdratton fren tbø tetre{ydrÊte dffin Èô

Èþ ðsrydrçrls çalte Sntçr* diffraattca pattqÞã¡ ç5¡6
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obta¿ned only for ühe tetrairy&nate, d1lÐrilrato ând anÌ¡Jrdrous

sâ1t. Á,lthough consldêrable oar6 sås a*erclaod tn tho del)Jr-

drailon of thê üetra$rdrat€ to Ê tstÊr eont âBt eorroapondlng

exaetly to the uonosrd:ratø, X-ray photegrapha of tbe pro&rct

3evsa1Èð ä sÞþþlnatl,ðÐ {tf th6 dlryd:ra*€ snê sr¡}ryrd¡ot¡B 6a1t
påttern6. SlLght tnrt apparsÞt d.leBlaoenoat of the linos of,

the lndivliluaL pattêr,ng ln the oonblnatl,on ladl.oatea the
osslÞllttf sf eolåd solutlsn extatlng h1veax tr:sse tw¿i '

oompouoda.

/tå X-:rey powden diffr"Bction pâttsFn can 'oe ?op:reaonted

1n tabular fonn by !-ndteatS.ng the spocfng of €êch eet of
lattlce plaaes whic}, gLvos rlse i;o a llne ln the pattern,
aLong wlth the r€låf,!.ve lntenalty ef tbo Ils.e. Ítrts pro-
gðik¡ss hss Þg€rr fol.l-owad lrere, the dåffuãrttieg Fslitesng
ebtalned for tho teÈralrydrete, dtt6rðrste and arrtqrdrous salt
being Fellrêsent€d ln tables 7 to gr fh€ actual photôgteephe

svê: shðsù tx ft$tr,ç-s X3 Èq tå.
The poeltlon of, €eoh !.lne l¡ tbs pewder photogmpha

Eås firsÈ tseâêì;red, tb€ gpåeiÞg d of tlie eorrespandfng set
Ef leùtlsc plsKÈs Èaång ebtåf¡ies fpÐs È*þl€s ppeç{d€d f,sr q.sê

sÍ.èb th* seg€rÞs rãplêyed. Ebo re}atlvè tÞtsnslty å *f, Èae¡

llse ças estl!âåtod vlsualÌy. For the parpose of these

t€bl.ss, å*d lÈ ê98èf{ançê ìÈÍ"th ãtap$gr'* pæoeedure, thls
år'tansity 6,atlmåtl6rå aes €çne þy s*el.ga*rg ?s ths stfongeöt
ll:re *n e¿ëh pêttçsh the vstus XO+ gþe LnÈçseltles èf all



r¿I t* tl
sê¿r'FÏí r¡T ¡¡aoEË ð.rB GËêqÀ r srL¡e++Éd îTBs snO*rÞ"&{UE plrÉ

s+BldÞÁL¿l$ ð-.f+ $o {¡oî+BuTqrñoâ B peÎÊ{ras¡r îlB g¡eã .¡od gr.¿

ðs {¡e{Ë+ ÉïtdçSÞq.sq{ r isþsr¡Êef} ôÈI ë+ ô$T SÕ ËÊ¡m+é4eðu¡êl

1e 1i{â¡uaeeo a+e.Ðdqe.xqÊ* eqn Bn¡leeq Áq pen¡e+qe B*cnpord

uo ¡ le.rpfqep ruoa¡ pa.rcde¿d Ê.rc¡r øum¡oeds ¿splasd , 4€ Ten

.6q 4uae aed pg.g¡ oq ÞîRo¡û +r[6tt¡or .rê 4€rÀ Ðgi qopts .roJ
*oÊË"?.çgsq €Tr&¡!¡e¡ êE4 ç+ Eelpuodeec*eo u{}T{e{FjE ¡Èá ês¿#sp

erÏ+ üoJ su.ra44ed .6*.r.r-d Ðr{+ ale81lreau¡ 01} .rçþro u{t

.eee#op OS? qE súnoq ÐÂTJ +noqe

ao¿r ega.rp"&¡e¡+s+ eq{ 8g¡+eer{ -dq .C¡.ru1p¡s pÐuïBd,qo BEe +TËs

Fnoi¡p.[r¡r¡B eqü, .eqeæp.&¡¡p e.rwl pegao¡pu¡ 4orçoad sq? ðo +qgîa¡il
êq* tl&un Beâd8sp ool Xe e4uq.fte.tr¡e* fp Asnax€ geq3leo

r 8\¡îîeeq .ûq peulelqo s€rß e+eÈp.CqïÞ êq& .5¡ a8ed uo

peqT{aÉep sE peETË+qo ïaT¡e*u¡r et¿+ sûéJ .CTles¡lp pe.¡ede úd

sea e 4e .ç.dqs¡+s4 eq+ ðo rræIo€ds ,repnod sq,l

. auo.z4s8ne ãOOII oî 1*nbe Êu¡e q +Tsn Xq âì¡o

t(a) s+Trm xl ¡¡ï pâ$Ê6¿dxc eú8 EeTqE+ 6q+ uT uea¡g e3uçoeds

âðî?lËT êqig, rê+â rg enleå eq+ peu8¡eee e¡ leeËuo.r1e

Éqî 8Ê eguÉ+Uï sa JÏsq-c{¡o êtfST B reldraere aqg .uea¡8 se

Ëê,RIËÅ Sê*TF,8é såq pue f!q* oâ pe*uduoe ErrâÂ{ r6ElT j¿Ðr{4ð

_99_



Fígure I-1. X-Ray Powder Photograph, Be8O4'4820

Flgure 12. N-Êay Powder Photograph, BeSO¿'2Hr0

:

1-:.
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:1

Ftgure 13. X-Ray Povrdor Photograph, Anbydrous Be.S04
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Boll.lng Polnt of the Ssturate4_llquÊous Solutlon --
fn order to det or¡el"n€ the Íållitit¡¡ of Bobnert s s¡rguÌûebts (??)

çt;têçPÞi.ßg fl¡e pataxtaÞùl3ty of þ#flltuua ñrlphste dttrydrate

!,t ra¡ €EElëedl lû Èhfs rtudy to çËrry out daÈerd.Èa?tEÉ6 Þf
È&ê þ*tl1ûg F.€å,AS êf thê !*tir*gted aql!êþr¡s 6e1ì¡t{,{rs¡ elalaed
by htu as srldoacs for hLs oplElo¡sr lÞel,inlndry tesÈg

perfcfseé þy bgåttãg Èhs €â*l1-nåÈeal $s}1¡tl.6B ta Èû¡åtås? wlÈh

ãÐXt€ tu *Ë Þpðn flesk Ebowed riele fluËtuaÊLÊ$s lä toeþerpå-

ture due to arporheatlngr IIse sae tbc¡r€fo¡le nâdé of a gpeGl.el

üype of appa:ratuc deeorlÞed by Seatsbard, Raynoad aad Glluenn



a,

Flgure 14. X-Råy Polvder Photogrâph, BeSO4r 1.õ.16% HZO

Flgure 15. X-Ray Pourder Photograph, BeSO4, l'4.34/, HZO

.Figure 16. X-Ray Powder Photograpbr, BeSO4, 9.56/" fr20

Flgu.re 1?. X-Ray Povtder Photograph, BeSO4r 7.46/" frAO
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{85), eoasl,pttug prtnotp-å].ly of, åû ltu,a:' êþd êrt€r b6t3"âs

aad opcratfng oa the prlaoLplo of the 0ott:rell Innp (61.

By EêåBs ef th.!.¡ equlllbrlr¡u still the test lr.qnlit 6r
solutls* 18 tbq ¿nl¡Ér þeLlðf çàa bð Eêtäteir¡€É at lÈa boi,l.*

lng polnt wltbørt ûuporheatlngr. Þolag h€âtqé æIy tl,¡rorrgb

tho seitlnnl of lÈs eqntllÞrlua ?rpêrr

A qÂsnttty of prre enyataLl!.ne tetnah¡drate çâs

ffi¡rÈ plaeÊd ln thp tnner bollEn anê satrrlFated Eolutton at
a t enpenaÈuro sf abqut ?S d6g!96e we.* sC!ét€dl. gaÈurat ed

eolutlon at a eo¡nowhat htgber temporature wae pour ed into
thê âütey bo{lçr cad he*tå*6 øås êêepç**od laeød!_eteþ. fhe
teinperatu:ee wltht¡ the Lnner bçlle¡r roiê tg 10B.B degreea,
nefraint Eg unohenged. ê.rrcn af,ter aeË€ral hq¡¡re af, aowtt¡usus
@!rø?ãttie&, sOX¿ê be,ihg pp€ËÈxÈ üåpêt¡&hÊìA.t tb entl,re penlodlr

ño oth6r boXìtllg pcånt was founåu as el-atEÊd þJr Rch$Ér.

Fbe preasure l&slde thê oqutLibrlun sËlll ças sai¡¡,-

üainsCl àt csåot ly ?60 æ of nercmrg by !¡eans 6f, s bargâtât
€ottfË1leê U¡ a aeaaåãåfe ê¡,êôtr,oãf,c..ef!"üçh t"ç1Ëtrr fEl,lðF êÊE_

crlbçd W Çarybs13" ånd ãå]"$egË {S}, . f,he bt1*n6 p*åäù f,çr¡äil

ås theÈÞf,*!,s tþô &€t'eßl þqllisg point ef È*e, satuiata¡* ee1u,-

tlon.
Ia ondÊn to deter¡rlne tho oonpoettlon of the eollcl

phaqç åb equlltbrÉrræ $åth eê&rated sslrrtlstå *t !t* Þeli"lng
poåxt, the eoluttrEa, ** eonù*ct &lth ðoXtd, raa bolled uader
e 3èJXuã çoadê¡rsef f,er four hst¡re* Ât the €¡ld gf *håç Èfse



s{+*Êq ñods Tt@c ã !r1 Ës,ðEId GeÈr ðs.qsc*e¡r t6l +€ *de4 rg9*
-o¡d sq* Jo e¡dues per¡8¡ea V .O4g.?OS6ã ËTrw¡¡óJ êq+ ol puod

-se.rÆôe o4 pele.rp.&1ep EEA â+8.¡p.c4BÃ4e+ go fq¡4aenb q
.ÐdEB+çqnõ eq+ Jo -Á8caue aoe¡:

sq+ r¡T ssp€¡onT rnoeue4uodr e1q¡eeo&T "d,¡lnopatu.8pom{¡eq+ B

qre# p;uoe uêT+uq¿nJtê{¡É.r4 d qãRÊ re¡a.p"fta*qo4 9E* #o ô$uð

,+{s!x,ê sTqE*8 $s Ðeryr4eÊsÍj[*Ê4 Êq4 ââêqã a¡ådf* .üàçFe q*TÎÁ.*sB+

rt{Êû ü{ Festd uøqa e4eep*qg"¡ .ÊTsReâTa$¡Ëds lall ïrïrrså rfâ$+tT

9r{+ r¡eqx €+e*P&{oqom fl{4 o+ +oâdË6o¡ q+Te etqB+sE+sü Ë.Ê,ÉaTa

e¡. eqa*g-{qïg aq4 exewr¿*g ê* SETp¿esaË ,ðl re*€.¡ry$q$¡o& sq+

eq 6+ oEBo EÌq{ T¡T pe$BÉFE ,gfu.?O$sA ÊTwr;roJ eql¡ o+ BqTpEod

-ge.r.tot ?ucl.Eoo ðs+Eß q4TA lonpeald qoï+B.rp.êqÞp e ¡o *oe.r8ep

ÕôI +e cs1*scpAt*i¡ sqg pe*1o*rtr 3p* ç*gqo ssuËp¡Åe da;r*g ¡:e
. : __ái-*__ eéTå. ¡rT ÁrT€ssêgð&Tl. sdêq,¡åd ¡4ueel.rsdtß .;rþCAOqf -- ffii'

+Ë !¡ o +E.tpÀr{ouow x slBgdlng RlrtrTT.&t6g Jo lrdT+B.rp¡q8u

.uae44ed € AB¿p4ÉITp st{+ 04 Buoleq .gT e,ftFTJ r:T l¡¡Éoqs r 
IoT¡e +en

ÈT¡fg gó qdÞrËq+åEd Áa*-N sê ET sãuïl qqÀ 'e+e*rpfqfp eq+ bË.ra

T¡0T-?,rå16É SSrtTOe sq4 qll¡A EnT.rqITTnbs çr plTêü 6q1 4Êq+ pÊ*8,4

elpc! gss!Ë*qð s*Tn6â1l eqiÊ .*eerËep ag6 4É $q8truaelâ au14áaq

.Ãq peqelldruooða .epgx6 er¡4 oq. uo¡19u8¡ +oei¡Tp Áq pgz.ßTEüE

Eers e1dr¡¡þs peq8Seu V " .rnoq JTBq-eEo +noqr .¡oJ: e4e1d snoaod r
:!{Þ i[*q:þEïl$ ÞcT!¡Ir Eça .aa1rn ag{J gq4 ertçs6¡ ê+ 6üû*ÊôÊ q*IË

FâqÈË^rÀ êlâXel$Þe.sT .plÎôc +efi €16 e*öl4'ãRê .r*pgn 8*çaegX¡¡i

.eq pð*s.¡Êd*Ë .CTFçd€a e.TÉã ssËÉqd pTToË ãu€ Þ$r.ÞTI {sr{ oEq

-O?-



Flgure 18. X-Råy Po$'der Photograph, Solid Phase in
Equllibrlum with Saturated Aqueous BeSO¡
Sõlutton at its Botltng PoinÉ. 't

.'1 ,.,'

Flgure 19. X-Ray Sowdeï Photograþh,- Rehydrâted at 1000.
tseS04 rrlflonohydnatert



rå1.,

ðr¡ipðrrdêd l"þ a a*$Fpe?@d fLaek. Sr¡ff3cleat tetreryCþatÊ wêg

pIéa€¿t ta tbe botton of the f1aÐk to !rro&¡ce, gl! t"àb8f,orså-

tloþ to dlþdrrite, the ñsGêû ¡ar3r crter for the oonpLoüe ro-
bydDåtr,ûn to df.bgdrat€ of Ëhe subrÈa8s€ ts tb6 botttrs. In
ond€r to s Llo¡c free vapor 6or!Èaêt betEe€Þ tho tso coXlita thE

flsËk ãå4 ËråêuéÈsé tbrpagþ e åto¡¡;çsa& èabe ftÈüs€ i.ata Èbo

êËôpper.

: Àftes hð*tl*g the f,lask a:iê ss$ sntã ÊrÉr'!låeþ* åt
}ûs degroeo tko uateråx.l ås tbe bEtùle.kaê ëetxed wef.gbt to

'ësraêspoËd €xâctl$ Ès the êí}¡ydraÈe, Ia våew 6f, thå $sçult t?¿tg

qatontal etli! aot thêÌefo¡re eonsiat, Êl.thor wholly on !.n part ,
of eay Eub*tã:êeÉ Esre st¡þ}ø at I00 deétr€êÉ thaå the dllry&ate
{t*-el.f,r å,* l*r'êF S}¡ê.tESr -"rph ef tbe f,laal pre*ret, fÍg&,re' tg¡
slr*wed aotblËS Þüt åhe eüry¿t*ete gååttrllr

¡Ë#q'iÞqtÊ; *r= $hs Senstty ðf bsryl1fiåE sr¡}3&stã:4å!fêr'a!ç s**
ðçùarstäei! Et gS*ê Ès€fËEr.* eärylëyr.*g the f¿dli*r pøryðef

nethod ' A aæll Dyþeæt 6a wus uged¡ 4yleao belag ueed Es tb8

ltguf.d ¡¡edlun. fbc dtþdraÈa ras obtaLnôri by hêaÉtng thê

tetrarydraÈe overnlght at 1OO degreea.

&le øxporlsônt t¡falvrd aothåxg sàbsr thåa Èbê

sta¡da¡rd proeedure ta stroh itenelty uoaær:genentå. Íhe experl.-

so&t€l êeta1l scoð uot ù&*rçfses þe dl¡s.tåÊ¡Èsdt, €x€eilt te eenttos
that coasldenåble eare wss exe¡:clsed ln remvLng adeorbed alr
fnðB thê å!Ìl|årate trlorder.r fhie çc$ ilo¡e þãr Êal.sf,ul âvåGçåèioB



{llxmxeqgoeï or{* õc gqe*w}ù pÏsç *T¡,aqdlnÈ ê€tq ¡ßA EanËI$

t[S r¡*ÀêS3 ëÊ 6r¡op us€q aeq eÎq,tr +Bls3 eq* J€ ãsï*ä.¡?sôo

-EÕO O.[âs o4 ãu¡1e1odc¿+re dq pæ¡pade46p eq r¡Bo elrcp"dqe.rqeq

oarnd ¡o acnge.red:a*g Ë{st{îËaêJ* åq+ gi¡ôT*lsådrsÕo oÊsq+ Êâ,¡t
.sT¡{T:t!rrr{?øitê*Êg ê*e.r*dËÊ Oe& *s,€êT gË ¡o r¡Eæ eq+ ãE¡q¿+ Áq

ßrrãsqXsê? qaËê .roJi FãeI€*qç r¡è6¡q se-xf ç.¡n**¡e *ge;rp.{r¡¡g-s¡E¿p

*-dqs¿+aX aq* q+T¡À a¡nï{qfiTnbÐ Ël t¡gï*nlêË *wêI!ãeeHT åi{* Js
:

ts?lïss&¡er eq* Þ o{. I sêTqe+ Jô FEre Eq+ {.e Eåìsqã Ëy

.1Ëã* dø{ ç$ +aoqr sT +ue+Eor FIa€ øq4 Eê¡{å KrwTq-[E *å{}¡
e ãulqorot .p¡ce er¡4 J6 ao14e¡+Êrgoqeo uT ÊË Éer¡rsT t¡B i{+¡tÅ

.d1qe*eppuoå åsêã.rêåp s* r{¡reqs s? *TEs €q* $s d4¡1¡q.n1o* ag6,

c*BËã +sr¡ ÉðåB a*a*p$¡e*g*q eqq ao+.rËåp gå *€ *eq+ cepqs

å q"rT¡FTS ¡Ë!ëË8ê€ããg sT T¡åT*Ërï*l¡ãçfiås plçB ëEê ueq¡Å ð{s{p
..&mg aql 0å sâssÊs +T EÌ¡oï+tsrl+uôotfoo t¡î9É åTrrnqdîÈñ egï ..åJi

p1lâs salãE?TEr$ê år{* s? €$€itd?rig Ui1TTI-6i¡åq ¡s ð*s.¡p&e;$e*

eqe qâgr¡åt lrt sË¡fitgqr.{sdøeç 11e ie *qq+ .&ET{s ? oç 6 eeær8¡¡

ge *ue.#e¡p êsËT{d Ëç*s.Ée "f.{i¡Ei¡ê+ T€nüsêqlsù¡ âE¡;,

ffi

' rdÊrl.€El+Ësã ãTqna ¡*d sr¡e¡å ggg.f ãee esçSeÞ o.gg 1Ê

61ç,¡Ep*tTÞ eq+ ¡o 4+TsxêB âq4 {ot peu:ÍrIq€ êHÎa"{ €rt¿,

euelfÈ €g* ,¡râ ÉsT+

-onÞo¿E4r¡T er[+ .x€+JE pî¡E â"Io3eq q40q f dar nri 1¡o-oeaÁq F q+Ta

-ãþ-



!'igq::e 20. ì, Slrlplluric' Asi d oontent-Temporature
'.t ,

Solut i ons

. .t:

., a,

'.:;:t:'.:ì.,: :O.,.,

.: :,.r:.::::;)..:
," :.:,r. ::Q,:,

..:;:,€),,1g

.¡'¡..:çi:.ti.t
':-1 i-..-. _: :' '
.r . ì¡ü:r, -. :'j

ilil,.(),',..:,u):
, I.crr1 o
..-'

t,.ñ'.'



_49-

à*?er*es* çeXntåsa Ðet¡g Fletted agâlãÈt *eapo3"atr¡ne¡ 9!¡e

transitle* t eupelratane 1* shown bv thi e ethêd !ê þe eoaê¡

where batwecÞ 89 Eüd gO degreeË¡

å esaçåÊoratlon ef the dtlqtÉ!*etör getereaLa too¡r

pf, ftgEre tû eh@a tbát a g**! Tålìts þotseen tbe slssst

?ê"tÍ.€så ËtêeÊ êf thç lssã) rar¡Iê EIX€€e *bÊ *ães*ütsa þðlEË

ât åbþu$ 98 dogr*esi 'Ëowoverl tbl.s €,eâ$Xìrsl"o¡r {,s Ïrßrhåps

nüt *eê}t Ju*tå3{e& sfa*e tt åc raaeesabþ co:rreeù to aseune

thet tbô de}gd"atS*Þ sf thç tetæeþydrete xould *ff,er lese

Ïryrsterestr ühaa tbË røvofae *r¡elsfqr¡f,aùfonn where f.rïÈlnât€

êônùöêt bstsç€cn th$ d¿þyér$te ãÞ61 eqg€ouõ sehñü:.cã Ëat håyg

þeerr.].êst ts soeé èãteãt &¡e to ths fsrçê ef pavåþ, E?¡e

lbrr!,ene t3t¡th ef tbl.s la thê êssG of tho tbe'$4çl. esaS"yst*

çx$erlaegt åt þ{rpae trt Þ6r tb€ rêgðXÈs åbtüåüô€r Sh¡e¡se she*

å flðo hfåtèféê{s gep of s4 êogreer. ftt6* le åeg¡oe* aþqÏrg ÈhÊ

true tFangr.tlo$ polnt to about 44 degreee bsles 1ü. In ery

case, d,r¡e to Lts ËltgÞt Eelublllty ln waton, ùe use Ef aryllc
al-aohol aË thê f¡¡dlsaÈer ltquid ls tbê ctlLatoneter had ur!-

doubtedl¡ oauEed the low€r!.ng of, the tranaltlc¡r polnt,

gltb rçfêsÊråêð Èe ftgRtre ãln *e¡irecanÈtitg tkø aqul.
llþpla 1Þ tþe þtaêËy Ëtrrtea, bê3ylX*åB sültrhåté - uåèê5|¡ åa

tbe ¡reglon of the tetrahydrate-dtryd¡ata årånÊttto¡r tempera-



r,44*

tl]'?e! i,* ls seea thst th6 eddftlos of slllpbtr,ç selü ta *hÊ

sy$*e6 affects only those unlvârlâaü cgqå.3{b?ta !Fh*.€.b f.iEivslvð

ss:[utt,ou. ,&ddtug ÊxxSphuråe e6¿dt lûr{êia the traasltl** polato

tbat 1s, thê quedr116| }e po5.at o eXong ounve 1as shown tF the

'6Õttçd öuríêsa :

fä the t ernary eyeùen tbe vapor pr€Esure ef the col¡r-

tfqn çf þe?yXllue ärlphåte eûd äuLplnrrts aeåd 5.b wstês å.Ë

oqufllþrlus sËtb th6 eo-exJ.st¡.ng soXld tEtraÏVdrate and ttlb¡r-

d,?ate sûret be oguat- to Èhe 
"êpr:r 

pr€Êsure of thte lrydrat e

alxtËfên For tlre varyl.ag a8çur¡!$ gf Èþ& golÈ*êð preean* !.a

tbe ealatlor¡ at {if,f,e¡rssÈ tõmBefatqyeg glts é63r*eFpÐî¡dåtrg

vapor pres$r¡re ceul.ri the¡refope be gfiren by Èh6 FrresÊq¡lë oô-

€rdf$etä å1øäg ûBlYö 1 se fLgur* åli
gtnËq thç sr¡ñr6* êf thå3 fågure rðl¡*ðsâ¡lt üpå"åri*at

ory.rlXlbnla accordlng to tho phase ru16, F ¡ 0 - F I 2, then

th6 ltg F - Vf relaüloash!.p* atr€ Llnèsr Ln ascorôânee s1!h

the ê laua 1us-O iape¡n'en cquatlotr ( seo sr$¡ eta¡dartl tçxÈ). It
sroulel thefafsrs þ€ FqgstblÈ ts datergl'ao tbs üs'tpsbydE*ts-

dt-S*r*te tra,*å'tleþ ?enperature lf, the vapop Þres$rEee of the

t ornany ao }rtlo¡i¡ ln oqulllb¡lun wr,th tho Ìffdraüe niLxÈure were

kapwB fêr thô dåffeleat gçÉpenëtBrççi.r8&æ âs àhs ¡retrreF Þrsssure

øg tþê trydrate a¿xtur€ gloig çÌxrgê l**tggetþer w1Èb t.hç vapoÍ

p"ess¡rlt€s of the såtì¡'rrated solutlsns of ¡nrre tetralrydrate

aløag eurve år gbeEe seuld be ptotted ae tl¡e l.og F . tl$
relaÈlonghåps, ths Fol¿t ef lnteneeetlon sf ttre teo strelgþt
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-Figure 21. P¡e ssurê.;Temperature Relat ionshlp-s i- .

The Binary System; Be.S04 - lI2 O
l--ielrâhydrate - dlh¡rdratre - vapor

. 2--dlhyð¡:ai;e, - solution = vapon
3--tetrahydrate - sol-ution - vâpoì?
A--tetrabJrdrate - dihydrate .'- soltttl on

Tem per olure
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1åses gtst*g Èbe tra:ee¡.t3.sa *èsÐêrãtãrÉ.

Ë*w9y61., 6ü¡:LråÊc3. mÞthè4ã seplgyåd. Lr¡ the tËseer¡t
stu*y b*v'e ir]:.sü$ tbât åf, the bery}.3lula *ulpbet* eêryõ¡rêåt

gs *.{ercgaÞd,cd la both of tjlesÊ çåFeÊ, s,rrå tae vspâr p}*Êeüres

gf the. te&Å¿ùi.Ììg å{¡¡6oee sulp}lrrla aold and !¡r¿rê wgüêr grç

eônelêered, thoa tbe Log F * V8 rslatlonsh!,ps are agetn

l$.nog:pr Bhå* lfneartty i.a eb?i.ê-t¡s ta tb€ så6s sf, the ïfitrã
€åter ðlnë6 tbe systeu water - r*pÐr eo¡ãs*å*rites 6 f*d.liôr
l¡niv6rla$t e$xåIlb¡'ian' lsoresver, tbe *wo etraågbt ltneg

çbtêl,sêd årÊ fór¡ud Ëe lstçrs*Et *t tf,e üêtråÞJrdrÊts'r'dtSryrdrate

trånsl.lf,Ðs *€&¡reraÈræÊr thiå tss b€täg *ÞvlçÌus slåae ths

eulptnrrfc åoid cðntent of the ternary eolutåon, and tbe¡,efore

of tbe bteeFy agtloðlð üulptxupl4 aele, rç&åês6 to s6rê at thi,s

t*nseratüpe. fh.te ssïX,d bs tæ¿s nþaàhsB Èhs ¡.sg g * V* ,

neiatlonebl.pË ar'6 llaear or not.

Sug¡¡egterii Exnlssatlon of, lhe ld,aeallltr of the.

þg f : .qslFtåo,rtthle fot jhë- .ry *-
In dlrrøgardlng bho beryillun sulpirate aonponeat of the unl-
varlast àernary systeÐ, totrahydrete - elålrydraåe * scXrràåçË *

våp*r, the r¿ûul,tå[g BystGB conelçtq enltr ef aql¡ôgt]È aalphtrrLa

eef.d ln egull!.briun wl.th yapor. OrillnsrpLlJ¡, ar¡eh a btaary

sSiotc* eonetåtutês s blyÀ¡elûrt equll.lbrlue olaêe, f,or *xaaaple,

bÈth eûãess*r*tXeâ *nð têeürepetãrê eã,¿ðê be *pcelfleé i.a o*üqr

to define the vapor presFûrer How6q6p, thê L1Þ6srlty of tbe

3.og F - Vts ro3,eè{o**Aå¡r :tn<Iåaa*es tþat tbe equl.l.lb;ri.uru in
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tÞfs eage t* aetuattry unlvqrl*ati

hårs Xt !.e seaa th*t thê sÐ!çÊÞ*ratt6s ef ghê aqr;lçðt¡ô gltl,þlr*

U91e'e91ê trg a6t åailopoaritoxr! Ef thg ÈêEtÞlrâtüFê f*f a gl,tea

r*por presøu:ee* çhe *neîr&t gf sElÞkrrts aôlil ¡elatlvs tq a

gtiea rnotaÈ Ëf s*tes th tb€ toËþapy sçlutlon te dtleotly
ôspegdsuS ðå ËbÊ !¡rrsg$lre*ÈêËp€rÀÈarê aerrdt Èlen* äeçessÞ¡;'¡f

for tbe Go-c¡f.st6r¡ce sf th6 twg byClratsr,. In otber Fords,

tþ€ãe. pr€egr*e-tsryeratr¡r€ cêüêåSåç.tÈa :4øte¡r¡d.ne rret ônly ühe

oxr*ct ccagroeltlen Ëf, ths tðF!!at-g. sçXs*têr! þ.t åXsâ the *ãåÊü

eü!:Èestrût!.oã *f, e$le€srF $¡lp}Il¡x3å& eåtå vhleh, ,,f ëetçfåtsê
slth bsryll*1h ÉRxl¡rhå,tê, ø9txåê. pnosece tþtg tçf¡rsr,I!' eej.u!åsa¡

&a! t*, [f thê teËBerature alene iE epeegf{ed àbe* ttre soe-
pe*åèteu åné çapor prusdn¡e Ef, bcth åhe üetrS*r5r aç3i¡!i.oe a,ad

thê åq¡tgsrtg øutp$rl,o estd *:rë *efåaedr tb.ë aquoous si¡lphrsts

aclð ta e{at3.!,&ædua sl.th f.€s qça f.a}B* ùt ths ålff,*rçat *awera-
fsrea çf.Xl th6r€f*re eÐast!.tnrt6 t$ everl sëËse å u:ilfê$LÉat

eqrrlllþtt''rar Slre tog p - Vf rcletlgn*}rlp x{1X þ* }ååsåsú p

belng the actugL ?apor Irêssut'e of the squeour EuLphurt a êoLd

cloue .

. ë$.çr*l$LlgJq eå.t4e,$.pEpgåilps rgæ,qeratu¡e -* rä
aooordsaeø wttb tbsrs srguEeÐts a.s aceurate valuo öf the ùetre-

hrår.aüs:êlblrritrâtþ tran*f Èt Þa teap€râtlrt:e hås been d.et 6trn1lne¿

å6 rèp?es*Bted gtaFb!çê3.Iy.t* fLgure *å, tt {l ëaown tbat,
Ch¡e to the slågþt varlatLon wtth teaperafu¡re of t?¿ê hgst effeat



A--Aqueous,igù1þhu:'i,c'acld
B--Fuþe wat'è¡r.

l/, ,x 't04
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iaselçed 3r¡' tb.ê trtgaåå.vapor transfqÉmåtÈon*, tbe 1treårÍ.W

of tbê log n - VÍ relationsbLps for:, suoh uslvari¿nt
øqufX.lbfta çaar¡ot þE ooEâldeFed açeu¡ate ee€spt fôr slas:3t

raagêâ of *etstlecåtureì lheFðfols, firr thç ¡xrrpoÉ€s of thle
detarettrâtlotr, th6 ¡¡êthod edoptod was to ehoosc two poltrte

on eaob lLao la tho vl.clnlty øf th€ üratrsltlÕn teuperatunø,

ce3.eula*frg tU* 1/g eêefd¡l,så*e Þf tbô pelrÈt of Laùçrsçetlon
þf a,fsni,XiÊË ¡rälseåple üf €lâ@at&? ge*ætry. gb6 pÞiràts

chosen on ùl1e llne fon Frur'ç water wers at ?O aad. lOO degr.eea,
:.

sblX6 thÊ ¡!ølätã eâ thÊ âqtrëerrs øulp?nrrie ãsld liaê wçre et
*hé êå.¡rertäèÐtâI fËrnporaturss of, ?6 *nd SS åç6F.ðêã' Ebç

r¡âpo" prsesere valrle E fô:l pure wat ø¡! serg obtetned dirêoÈly
frêü, tÞ€ Intsr"ns*lonal g¡'1t{eeL Têè3es {16), Isr oriter tc
Èbtäåg the veFÉF pF€Êsëpe{ ef the su}.Bt*refe aeL6 solutLons

of speclfled oorrc€:rÈ¡ratlon lt wes rÐGéBaarlr to tnterpolato
gråphleally fpon deta gtvan ln th€ saeê source. fhe itet a

fç? thåã så*Eulåtr"âît Bf the trstÈå¿ètcîr ps{þt s}s g*ven In
ùehle 19, tegether Ftth Þtlrer åâüå riè€È{Farg for plottiæg,

tbê 1eg p - t/î sufys for the *queous eutptrurle a*1dr

06úpletê data for tb.e cor¡o¡pondlng þtot for pre wåte" are
ylot lnelrrdedl. lbe co:¡ooatsât1oq Õf åhe aqTåêãr¿ó *¡rlpkr¡,i.o
að{¿ so}ãtl.en gtveu ln thle tsbte sas ce}êu¡.à**d fôF eacþ

tenBerature fipoR ths eoÈ¡pðFltigã sf the carreupcadåxg t€peå]rf

sokrtlcn gÍ,ven åt tb,e ønd of taÞla¡ I tç 4.,

lhe EaXe:rlatåaan e*:r:lied ¡¡r¡t *s åsgçflbecl" gave ùbe
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çelr¡ç B9¡O éegrees far the ùëtrúhf'dråtë-dll$d?ât6 båssåtÈoa
temperatu"e ¡

TåEI¡E ¡,9

fiÀSÀ FÊÊ €å¡*SEå*TOS O€ ÍXæÁffi.SËEgË;ÞTffi3NA?E
gnÂFsEgloffi 988&Råffi8

,åÞåEEâelå e., s.FlÞ!a¡Få's.. åçl$
f aseo4 ra

t{o0} Aqueor¡¡ soluÈlen
gallor F¡tessure-.-Ë'l*ãi----- 

Los F Vs * ts4

e5

ri/l

Ít4

F--Pt*::e. ËgÈer*î-"-...-*

r{0ç }
Yapor Frepgurer{am} 1a,g ,Ð

;YSgå õS;5õ

1*6ûg5 SG*ÊS

åc3S?0 R8,?g

âç*ð69 27.94

r/g ¡t raé

5€"ç0

4€,88

â$+s6

tg"e9

$*66

*9"6
gâT.5

4tû4*5

,T*

xso

gSãr?

?ê€.ê

B.ê6BT

è"g8eã

ôo 'tÃ

P6.gX

$hq, P,¡þyÉTaterAÈisrdrgus gâIt lrãns.i!Èå â

' å3.t!¡çugh tbç rÞi-Blts êþtålË€ê f.a the analyees for:
the tee&áfy syst{å!ñ f.Èå *he FegLon ûf hågh ael,ê cûaoentsptloe
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sÞËr þê sceÊsbeÈ ìånceFteåä, *ue to th€ *tf,ftsl¡Lty s$per¿srleedl

tn srpqnatlng the equllåbrtgx Xâquåd frqs thc salåd b€rìff.:.tus

*ulphate u the t¡rçad sf the tte-11no6 thaù ha"e been obtaiaed
'tãdl.cates tlrat a deflntte tnansitlon extsùe between the dtg-
drate a¡d a Lspor hydFet6. .[s 3-ray avldenca þas sholrn, thLg

treneitlon ls undoubtedly that bettsBên tha itlþdrate and ths
åsil$d.FsrXË çaXt¡ åS eetlmatl.on of ths epBroxtrøete eoüpêgítlçlû

ef .tho lïwèslaDt soluÈ1on fo¡: thle transitlou ean bo made fon
sãçll {rf tbc f;årsü t}rree f,soÈhÊr.a8 gllfêR t* f,l.glrr.eã * te 4¡
EbËeÈ *ðèlnåtcé çclue* ane gåven *a tsble Ll*

. FA$TE 11

AFSRêXÏ:*åSÞ gSWgS:SIOls Os FITE @,ENêßT SOI¡'SïçE
FOR fffi 8o804.åfuo-Be$04 rRLWËIffON

r{fs }

Solut5.on

S Ðosr¿ S r*x*u

gâ

?8

?6

Eâã

60

rtg

A åetesd.aãtlo$ óf th€ ðLb¡få¡"a ø*aülq¡dr,cue eçXt

tranEfÈl.sa àeuçeratrere f¡¡sp tbe approxlnate data å,n èhåa tabLe,
by the eane p:rocedure aô thât used for the cese of, tetrasr.
drate s¡nù *llry&ate, was fsnlid to glve s ïå¡¡ê sf, ebotrt Êeg
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degreee" Ebla e'as É}1ðr'l1 esrsly by the pÕl* âf, lnt*gsectlon
¿r a gråphåëai. plot of thê 1*g e - #g llnas fèr grrç sater
anô Èhe eÊuërir¡$ cr¡lplttrrlç aGåû. &ra tO the s&lous tnaç*ur-
acy of ttln rnêthod ln tlrl s case, the øxperlmeatal terpbnature*
belng fsn renovod f¡rem tha transltLon polat, the aetual data

aßd diâg¡srâs fcr thls d.ot B¡r ixlnåtåog å?e not presented.

f; *ry1þqf-; Ç Ípp,¡-qa 4.äFe

Ehe ternarT $jrstefr pba6e dl*€?sns, ffgurae å t* $,
lndfeate thst Rohuorre a::gu.nent s (2Ê) oonaornlng tho exletesce
of the moaogrdrate eg the ctaþl"e sol-ld phaso at LOO deggeee

ers ?rebãþly r?ot well fer¡wd*d. ït waÊ astteed Ln the prese:È*

rryêrk tliât prolerrgeê suêtåea h seSra?eÈlf}S thÞ låqu:i'{ e,:¡ê wsÈ

colåd phaars eppôqrêd, te d,elrydretç tho eotådo ¡:arÈlcuLe:rly at
tbe htglter te*Í¡*r*tu¡r€s. ftt* mlgh.t Èherefore 6ugg6st ê

posslbS.e reaeqã fer Robne¡rr s reeul,ts. q'€ sol¿ê sånpLþs ðÞ*

*ained !,y' htq êðu¡.d nët heve çsnËieted sf ths ËfiIç s$lllLb"iua
Ìürdratë set r¿l?h sôÌ:il¿lsn, but weu3.d, b.ave been deflal,ent tn
rvat er conte¡:t .

$re dLSatometer uss4 in ùh.åe vrtk eraË olreråt€d for
e perlod of, ovor four months, through eoveral transfornratlo¡
cycl-es. 0onsidez,lng this length of tlme, and the repeated

reçerslþ'3åty cf thc phe*e *b.åAgs st gg dogroean lt see!ß*

douþtfüX *he* tlsi.e eoul<i reprossrxt â netastebLs tnana!.tÍon,
v¡hlch .1t woulcl be lf ihe nonotgrd?ate wêre the sìabl-e hydnete

at fhtg tenpeFature.
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?he dete¡nS.natldn of the ìooi3.1ng polnt of the

Eaturated aqu€or¡s bonylliur øulphate solutlon has produe o*

evf.dcr¡oe !.n courp}ete dåsagre€nent Hltb Bohser r s reguLlgr

El,6 câåså1rsfçns conç o:rntng the tb:ree ctlfferêTi? b6111!åg ps{n*s

ean on3.y b€ fegs!.da{i e¡ the ¡reËult of superbeatlng.

:R ùhe rei¡ydratå.eg eñ?,$râBð3rÈ {ll*alrseød on page 4O

t s, *eEuLt sbtalnEõ vrss to b* expoetoén eLnee J(Érå¡r €?Ldeace

had pr*evl.ou*þ,sÞeqa lkåt Ëh,s stertlng qåèe::ls3 eon*ÍeÈeõ

only of the d,l?ry'itrato and adrydrsous selt ,

ÊÊ'¡{qg'r' sÏ*l}ÌtêË.T0$

lfhe rsaulÈs of thls work 1üdf"6ate that of tho

Ïqrd::ates of boryl].tue rulphâtê wlth four noles of lees of
wat€r Ber aole gf the eålt orâl"y tho totrabryr#ate¡ êllgdrate
ånd ånhrydrous sel.t aro def lnl te ehed.ôal lndfnlduels . Tl¡e

doduetLons regandl.ng tlré eonohydråÈ ê, básêd o¡r X-Fay anaLya!.a,

are aLssst !.n accgrd wfth thoss sf Krauas ãlad C"er.1â6h {2i)
whô baÞ6d thelr erguäenüs on the nesulËs of thet¡ tens!,-

{i¡rdf 9reêt6? seasrlreqont*. Àrauuûng s5"thouÈ Frgef, *he sxjlgt-
shse öf Ëhe ruonolrydrat o, &r,auee åsé ûe!las}} sug4geeteð tlr*
psss{ietXåÈy sf Eo}fd soåutl"çns exåstt*g bet'seen the nonosr'-

drate and a'ntydrora ealt ana betneen th€ uonosdÌate aad

dflqydrate. fne X-raÍ powder pb,otographf, obtaS.r¡eti 1n thle
study rê?eaL rro svådenee of i:hs exåstenae ef ths nonoþdrato

þr¡t appear üo åndleate *}let a sg Lss çf *E3td sclrrt:lçñs sxlet
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betwgan the dthrydrate ar¡d ay¡lryrdraus eal"t¡

Aoeøptåag Rot¡øe¡¡te result wl*h rega:r'd to the pents-

hydrate (29), ã.nd thet of Eråuss and eôrlaoh (el) for the de-

eamposåtlon toraparature çf the aahydrouÊ eeL*, tbe tsüi)êrâturø

r¡ânges fer the stâb16 êxtetenee of tbe eepârat e lqfd¡,.at e s of
boqflLfua aulphaËa wfll be äF shotrn fn ttre fo3.lowlug tabLêt

ãte!þ qrÊrqgp

Sa$ê.¿*eg'g

EeÊe4.*P*g

ns$û4ræãS

9OO te å80 ÞeSô4

tdö g"eqt aÊcureçy ås ol*tned fo!, tb€ dt?ydrafe*ar:lrydlous Eå3t

trânsftloã Èempernature, as eæpJ.ained in the seatlon dealttrg

såtk ltE d.såeFeånatio$c

SWå&Y

l"o llrð tråasåtios temÞeratlxrô fFr
BeSO4'4ãgO * Be$O4'€Hg0 t sÐlutlon

þås besn fôu.ad tê be Eg¡o dêgãèès.

E" Ê6Low tbl,F tou¡ler*turo the tst?ehgd3Peto l.e etablen

*bovs Lt tha dtþd¡a?a lE the stab3.* bldrete.
5. ?he nopnål þolltng po!.nt of tho seturated aqueouo

berT¡3llråB **3¡¡3¡ate *ÐXËå1$s ås l0&"ã degrø*a¡ *he equtllb"l.r¡a

solld phase being thê itl!ryribrate.

4o ã{rs nan*oxister¡6e åf be3Tl"3*r& sìt:ph€te ðsÈç}lydrã.te

has bee¡ ladloated by X-nay poñdâr diffiraetlon rneÈhsds o

Ferperature Banee (oC )

*1Sr€ *û -36.¡!

-16.4 to êg'O

Sä'0 tc P@
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