
CIHM
Microfiche
Series
(Monographs)

ICMH
Collection de
microfiches
(monographles)

Canadian Institute for Historical Microreproductions / Institut Canadian da microreproductions historiques



Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original

COPY available for filming. Features of this copy which

may be bibliographically unique, which may alter any

of the images in the reproduction, or which may

significantly change the usual method of filming, are

checked below.

Coloured covers/

Couverture de couleur

Covers damaged/

Couverture endommagte

Covers restored and/or laminated/

Couverture restauree et/ou pelliculie

D Cover title missing/

Le titre de couverture manque

Coloured maps/

Caites giographiques en couleur

Coloured ink (i.e. other than blue or black)/

Encre de couleur (i.e. autre que bleue ou noire)

n

n

Coloured plates and/or illustrations/

Planches et/ou illustrations en couleur

Bound with other material/

Relie avec d'autres documents

Tight binding may cause shadows or distortion/

along interior margin/

La reliure serree peut causer de I'ombre ou de la

distorsion le long de la marge interieure

Blank leaves added during restoration may appear

within the text. Whenever possible, these have

been omitted from filming/

II se peut que certaines pages blanches ajouties

lurs d'une restauration apparaissent dans le texte,

mais, lorsque cela Ptait possible, ces pages n'ont

pas ete filmees.

y. Additional comments:/ Pagination
•^ I Commentaires supplementaires:

L'Institut a microfilm^ le meilleur exemplaire qu'il

lui a iti possible de se procurer. Les details de cet

exemplaire qui sont peut-ttre uniques du point de vue

bibliographique, qui peuvent modifier une image

reproduite. ou qui peuvent exiger une modification

dans la methode normale de filmage sont indiquis

ci-dessous.

n
n

n

n

n

D
n

Coloured pages/

Pages de couleur

Pages damaged/

Pages endommagees

Pages restored and/ i n :i.>t'.!
'

Pages restaurees et/o ; : .
'* i

Pages discoloured, staine . lud/

Pages decolorees, tachetees ou piquees

Pages detached/

Pages detachees

Showthrough/

Transparence

Quality of print varies/

Qualite inegale de I'impression

Continuous pagination/

Pagination continue

Includes mdexles)/

Comprend un Ides) index

Title on header taken from:/

Le titre de Ventite provient:

Title page of issue/

Page de titre de la livraison

Caption of issue/

Titre de depart de la livraison

Masthead/

Generique (periodiques) de la livraison

M is as follows: p. [655]-660.

This Item is filmed at the reduction ratio checked below/

Ce document est filme au taux de reduction indique ci-dessous.

10X 14X 18X 22X 26 X 30X
T T"

12X 16X 20X

/
24X

r~[
28 X 32 »



Th« copy filmed h«r« hat been reproduced thank*
to the generosity of:

University of Toronto Archives

The images appearing here are the best quality

possible considering the condition and legibility

of the original copy and in keeping with the
filming contract specifications.

Original copies in printed paper covers are filmed
beginning with the front cover and ending on
the last page with a printed or illustrated impres-
sion, or the back cover when appropriate. All

other original copies are filmed beginning on the

first page with a printed or illustrated impres-

sion, and ending on the last page with a printed

or illustrated impression.

The last recorded frame on each microfiche
shall contain the symbol —^ (meaning "CON-
TINUED"), or the symbol V (meaning "END"),
wliichever applies.

Maps, plates, charts, etc., may be filmed at

different reduction ratios. Those too large to be
entirely included in one exposure are filmed
beginning in the upper left hand corner, left to
right and top to bottom, as many frames tfs

required. The following diagrams illustrate the
method:

Jl

1 2 3

1 2

4 5



L'axamplaira film* fut reprodult grtce k la

S^nAroait* da:

University of Toronto Archives

Laa imagea aulvantaa ont At* raprodultaa avac la

plus grand soin, compta tanu da la condition at
da la nattat* da Taxamplaira film*, at an
conformit* avac laa conditlona du contrat da
fllmaga.

Las axamplairas originaux dont la couvartura an
papiar ast imprim*a sont film*s an commandant
par la premier plat et en terminant soit par la

darni*re page qui comporte une empreinte
d'impression ou d'illustration, soit par la second
plat, salon la cas. Tous las autres axemplaires
originaux sont film*s en commengant par la

premiere page qui comporte une empreinte
d'impression ou d'iltustration et en terminant par
la derni*re page qui comporte une telle

empreinte.

Un des symboles suivants apparaltra sur la

dernidre image de chaque microfiche, selon le

cas: le symbole —^ signifie "A SUIVRE", le

symbole y signifie "FIN".

Les cartes, planches, tableaux, etc., peuvent Atre
film*s * des taux de reduction diff*rents.

Lorsque le document est trop grand pour Atre
reproduit en un seul clich*. il est film* * partir

de Tangle sup*rieur gauche, de gauche * droite,

et de haut en bas, an prenant le nombre
d'imagas n*cessaire. Les diagrammes suivants
illustrant la m*thode.

2 3

5 6



MICROCOPY »l$OlUTICN TBT CH*»T

lANSI ond ISO TEST CHART No 2)

^ /jFPLIED ItVMGE
1653 Eost Mair Slreet
Rochesler, N«. York 14509 US*
(716) 482 - OMO - Phon.
(716) 2Sa-59B9 -Fox



UNIVERSITY OF TORONTO
STUDIES

PAPERS FROM THK CHKMUAl.
l.AHORATORIKS

No. 81: THK "Mlil/riNG-POINT" OF tn'DRATKD SOOIIM
ACETATK, in V\ . F. Green

iRKI'RtNIKI- ¥ROM IIIH JkHRN^l. OK ^'IVSICAr. ClIRMl^iTltV V'OL XHl

THK UNIVERSITY LIBRARY: PUBLISHED BY
THK LIBRARIAN, 1909



pl^lfF

..f

•dnivcrsit^ ot Toronto StuMcs

COMMinKK Oh MANAl.KMKM

Prohkssor \V. I

A.KXvsnEK, I'li.n.

Pkofkssor W. II Kills. MV.M.H.

Professor A. Kir-'ihmann. I'mO.

Professor J. .!.
Mmkia/ik, HA.

Professor R. KAMs,^^ Wku,.... M.A.. H.S.., l.l.n

PkO-ESSOR GKORi.K M. VVkonc. M.A.

C^-mW /Tr///"^ H H l-AN^.'ON. MA
Librarian .>t the I mvers.l)



rill' MI'l/riNC. I'niNT ' ol" II VDUATI'H soiuim
ACIvTATi;: S<)M lULl'lV CI K\ i;S

HY \v. I". <;ki;kn

111 tlu- prttcdin^ iiipfi I'rofi^sor I,;isli MilUr has slinwii

thill till' riiii.pi)siii(tii of tlu' rrysials fdrimd hy "iiuUiii^"

sodium arttati' tr'hydratf may bo asurtaiiud bv imaiis of

(lilatoiiuUr imasiiriuiiiits. witlimil isolatim; thr cr\slals

fniiu the soUitioii; llif follow iiii; t xpiriiiaut^ weri- uiuhrtaktii

to obtain ixidiiio' in coiiliriiiation of tin n>ii't thin- arrivKl

at viz: that " jiannil's Kalltts" ari' anliv<lnnis sodium

acetate.

Isolation of the leaflets

'I'lie first attempts wen- iiiadi by eentrifii;;ii':-i the tnixlure

of leatlets and isnpirsaluratid) motlui li'|iior,' the nystals

li'ft bihiiid all proved to eontain watir I'labK- I.u), in oiii-

case more than the least fouial by Zeltii \v That this water

was due to residual solution partly, at all events was

shown by dissolviiii; a little rosaniliiie aeetate in the melt;

after coolini; and eeiilrifu'^iui;, the innir layirs of crystals

were '(uite colorless; but thosi' luvt tlu cork wire stronj;ly

tini^i. \\ith re<l. showim^ how dilVuuil it is to removi- tlu

viscous mother-lim'or, and nialily i xplaininv; tin ^ ^ -

larj^e {H'rcen.iijc of water Uft in Ziltiiou's prij)ara-

tions, which were dried merely by drainitii, in the

cold.

' Tlic apparatus iinplnyu! is roprcstatnl in I'i^,', i, it was

di-signetl to provcnl access of dust to llic supcisaluratcd solution.

Tlic inner tulic A was tilled with the trilivilrite and closed at the

ends with the corks /> and r, nf which c was perforated and coverid

with hardened filter paper. The wliolc was then inserted in the

outer tid)0, which contained a short piece of thick ^;l:ls^ tiiliini;

U, pri vided witli a pert 'rated riihhcr stopper, the oiUer tiilie was

then corked, /., and left stMiilinj;, A down, in a steam hath until

the acetate was melted. After c(H)linj,', the apparatus was placed

in the centrifu);e, 1) outwards, and the mother-lii|iior se])araled

from the crystals which remained inside .1.
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656 II . /•. flrnn

\ iMi.Mhi.l -;- n.isnf tl,. l.x.lia(..l ;u i lair wa- llu unullid

i„ , <viiiHiiu:.: (
M- f'"""'- "" •""""' "f '''•'*'' ''"'' ''"^''

xvitb . pUv of o.ilni. u.u.l. AfUr nH.lii.- to .,s" the s»i m

u.,s r.lU.l Nsilh xnmUi lo,,roini tlu . iiinnui- ..I •«irins ami

o.um.u.l «itl. a sarutm, ,mini., in U.i- wav mo^l ..f llu-

,„,„i,| .„s n-.uoM.I. Tlu- crv^lals xvm- llun 'li.n.u.I I-r

s.„.,c l.uurs in a lu.n. Lath at .,^'' tl.r ta,. ..f tlu- funiu 1 Ikiiik

,^,-, . ,,,, ,„„l iMiallv a^ .u.u-1. a^ possil.U- of tlu- tcniainin^

„,,,ttur luin. r was ,,nn>,K.l ml l.m On c.K.lin:^. tlu- m>^^

p.,rt of llu- InniH! ua^ fnun.l lo 1» tilKu .vitl. a svlnli- miM.

,„.l llu- Lotion, uitl. nioi-i uvMaK (Tal.U- I.O.but tlu orys-

t ,K ill \uv n.i.l.lU ..f llu- fmnul nlainv.l tluir form aiul wi-ri-

ir .n-i>aivnl, l-ii-Jit ami ^liarp, >liovsiia: .-oiulusivi-lv tluit tlu-y

l,ul M.lU-u.l no clK.n^i- l.v l»-i.>'^ lu-.t..l to o.s". l»ut wm-

i.k.ntic-al NNith llu •UalUt-,' -Ui-oMt^.l al 15^. Analvsis

sli,,\u.l lluin to Ik- aiiliydrons .TahU- I,/').

I'npau-<1 in this u.atnur, tlu- nv,tal> form cither tlnnplau-s

or lon« thir m . 'hs,' tluir n-.t-ltin- point^ %va> idiiitical with

ll, ,t of ;. samp'u- of a'.l.v.lrous acitatc pnpa.vd by (k-hydra-

ti„.. llu- trihv.haii and nultin- tlu salt -, ul.lai.u-d; both

nu-hi(l at ,U'-'° K' ,^-^1" nm-oir.; S.-lKilT-otsdi' :j;ivi-s ,;i.>° as

tlu- nu-ltiii;4-poinl of C.ll <),Na.

Solubility determinations

Soliihilttv 01 til' .\>'/^^./'"/(^ S,tll. I'or U-mpi-ratim-

ibovi- =S'^ tlu- <U-ti-rmin-ations win- made hi an opin ti-si

1„1h- of 100 i-c capacilv. in which tlu crvstaK prei)arc-d as

just <k-s.rilH.l were- stirn-d with uatir l.v a strip o' wmdow

dass bcnl into a spiral and fii^i<l to a kUiss rod. The appara-

tus stood in a tlR-rnu)stal. except for the .k-terminatum at

123° when the contents of the tube were boiled over a Hun-

sen flame.

• \ccor.lini: t.. Ha.i'.b..fTcr (Z.-it f. KrvstnlloRr.. 4. .57^ (««"' s^»""

acof.tc crvst.illK>-s fro.M ..lo.l,„li.- s..l„.i.>n in -.pc-ar fonne.l m-i-,IU-. ....1 in i-l.te..

. I.etcnrim-,1 in a cpiU.rv ImIk-. will, Iuk'Ii U-iMper,,turc nu-rcury thcrm..-

.
r, in :i I-Uli "f anlhr;K->-iu- vvl.icli lu.l rm-ntly been .l.-lllM to make it

.is|i,iri-nt.

' Vi>.ij.. A'ui , 102, --'I,; (i!<57>-

iiteari^.:



Si'lnlnhiy i III it M7

A \\;'...i(l KlilNH tlllif, riiii^l I U'ti il ;iti«mt ', tin ll .iImim-

its Inwir iii(! uliii ii \v;ii lilUd Nsilli m>>>c |i1ii.; '4 ili^oil.. nt

ci>tt<iii. str\A.l tn rriiKivf s purlinii i tin -nlutioii im aii.iK

sis, tlif loun 11(1 t)f tlif \n\n w.is iniickU ml n\\ with ;i |i.iii

of si'issiirs, .111(1 tile sdlulioii Idov.ti 'Hii iiilo a \\ti.;lii(l ciiiii

l>lc, wliuli was iiiiiiit (liali l\ kimiiiI .ii'.il \\« iv;lii(| iii;aiii.

'I'lic \v:ittr was (lri\iii nil wiltu'iil |iiitir..; lu In itii ; I'cr

sdiiii- lioiiis ill a sti-.'in iialli il "i^ .mil tluii l<i ciiiwliiit

Wfinlit lit I .ro". Till' ii'tiltN an- vi\'n in '.;r,iins nt aiiliv

drolls salt jur loo i; \> r. and :iri ii < I ca-t s tlu uuaiis

of ;uror(l;iiit di Itriiiiiiat loiis.

,\l IniijHraums liilcw :"^', ' li. n iln

solutions arc sii|KrsaliiraU(l il'. nsjurt lo

I lif trIliN ilralc, lli> -mil iia'. . •! '-.ip liinii< I

.1, adiiplir /''. ;iii :d ( slii n in Im'^
•

vV;ls flUploM ll. .\ «|ll;llllil\ III ImIimIi.iIi

was uultiil ill tile fiiiuiil. ilk' app.iialits h

set tomtlur and tiid to the picii of linatd '—

Wfi),diti(l lit <i, iind wa^ lockul ahniil llii

axis // in a llurnioslat o\ir iii'.;lit ., par

tial vaiiiuin uaslliin i-rtalid in llii' ailijili r

by iiuaiis of a rnhlKi IiiIh' atl.ulud to / ,

till' t.'.p D was o|n lU'd a linli' and llir \ lal

lillid. 'I'lii- tap \\a^ tliiii closed anil tin

whole ninovrd froin tlu ' urnio-ial; ilu

stop|HT /. inid \ ial reiiioMil, part of ilu-

solution ([iiickh' |)oiirid into a I'nu'ililr and

treated as deserilied. .\fter wa-^llill'4 .ind

(Iryiiiu; vial and ada])ti r. tin- app.iratu-.

was ready for aiiotlur i',ienniiiatiiin.

Sitluhilily i>i the Tiiliydiiili . 'riu--e

iiieasureineiits wire made in tlie open \c^il I i^ •

iisi-d for tile aiiliMinn. sail .il)!i\c :;,S''; ihe risiilts are ex-

pressed in tlu saiiii' iiiiils • , Ix fore, nz.: '^rani-- of aiilu-

drons salt to kk) i^raius of u lUi in the sohninn, i-"oin

ii'inihers are taki n from Seliiavon' :iud one from ( lUt lirii-.'

' C.17/. Ctiiiii Itil
, 32, S12 (ii)i)0

MM.il. Mas. (.S|. ^ -'i.S (i»7f')
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\V. F. Green

Toble III gives thf solubilities for every U)°, oblamed

hv uranhic interpolation from the figures of Table II. Ibc

data for the freezing-point and boiling-point curves are taken

from tables by Ugrand' and Gnthrie,= respectnel>. Ihe

four curves in Fig. 3 give the compositions of solutions satu-

rated with anhydride, trihydrate, ice, and steam at .imos-

pheric pressure, respectively.
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Solubility Curves r..s'»

160-

Summary

The crystals deposited from supersaturated solutions of

sodium acetate trihydrate have l)een isolated and analyzed;

in confirmation of the results obtained 1)\ dilatometer nuasure-

ments they consist of anhydrous sodium acetate. The crys-

talline form and the melting-point of the salt so obtained

are those of ordinary anhydrous sodium acetate.

The solubility of the anhydrous salt has been deter-

mined from o° to 123° -the boiling-point of the saturated

solution; and that of the trihydrate from the cryohydratic

point (Guthrie) to its "melting-point."

The "melting-point" of the trihydrate is a transition

point, at which the reaction

C.,H,0,Na. ^H,0 -= 0.092 C,HANa -f

Sol'n (0.908 C,HANa I
3H,())
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is in cquililirkun. As noted by Jeanncl, the "nicltinR" at

c8° is incomplete; the lowest temperature at which a clear

solution can be obtained is obviously that at which the solu-

tion saturated with the anhydride has the same composition

-IS the crystals of the trihydrate, viz.: 152 grams salt to 100

Srams water. This is the case at 79°. v^^htc the dotted line

correspondin,: to the composition of the uihydrate in Imk- 3

cuts the solubility curve of the anhydrous salt; Jeannel gives

75°, Zettnow 77° to 78°.

The "true melting-point," at which trihydrate is in equi-

librium with a solution of its own composition, would be

given bv the intersection of the same dotted line with the

solubilitv curve, produced, of the trihydrate. This tem-

perature would be very little higher than that of the transi-

tion point, as at the true melting-point the tangent to the

solubilitv curve must be perpendicular.

These measurements were carried out under the direc-

tion of rrof. W. Lash Miller in the chemical laboratory of

the University of Toronto hi the spring of i9< V

I he I'niiirsilyoj l\irin,U>

jane, ii^oS.
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