TIIE PARTIAL MOLAL VOLUME OF S0DIUM
MONOFLUOROPHOSRPTIATE TN AQUROLS SOLUTLON
AT 25°C
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AnsigAcT,— The density ol  agueons
gulntions of sedinm el apneey it
hres Boen measaited ot 570 ower the con-
caprrabion raige B4 to 20 mainl.  The
partinl malal valmme: @6 a Jinear fueelon
of Ll sguare-renal of the melality and s
defged br the syuallan

W= 150176 m

Himilaritics between monefnord-
phosphates  and  sulfates  (lLange,
19601 have been unjustifiably inter-
preted to mean thut 1he salfaze el
|n|.nnﬂw_'\-['urrlln:l:-:;‘.ll'.HTE' foms behvee
imilarle in wepueona soluiior (Thev-
anshire and Towlew, TREE),. W lsasve
peeasred  The densities of  agoeses
gilutions of sodinm monoluarephes-
phiate, ¥w F0,F, from which the ap-
pavrent molul ol nf the =alt s
eulenlated and the partinl molal vol-
e wHimarey determinml,

Using ihe datn for partinl molal
yolumes we are able L sampaes Lhese
tsepleetronie and dsaoorphis acions,
pulfate and mensflaseephrsphate,
and grolitativalr ponpare their rela-
tive hadration in aguests soution.
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Lensity mMesasurermeis were made
in Bpronge -y pe prowsmeters  at
an () — 07 O om analyeel somples
af sodinm  monofaerophophete of
w7 A0E parity.  Prenomerer izl

ings were made  with calibrled
worehte correeted for the bueyaney
of e, A cspnver-buelaoee wos eon-
trmetad from plasa to have approxi
mulely the some volume and anrrfince
arel as Lhe pvenometer to eampen-
e For the boovapey of the preoo.
meter.

ReprLT=

Tuble 1 lists the densivies, d. wnd
apparent  melal volumes, #h, o
pnerns slutions of salion mon-
Ayuorophosphate ot 23° . The ap-
parent molal volumes were caleu-
Jated weng the equation | Hamed
grd Thwen. 1060
(7 = 1000 el — 1 + M, (L

m 4, d

where m i= Lae malality of sediom
oA uarephos phate, B it moleon-
lar weight and dand 4, the leesitiss
o wclntion and selveal respeclivaly.
Muason [ amad aml Oween, 1060]
ahsesved  that the apparent molal
wolimie s a foneiion of the souane-
pont melacity conlil be expressed by
tae equalio

(e = %" + 8- Ve i
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Fier many eleetralvte aolutions, "he l_ T
relution oftan extends to conmenitrata. =4 T
el selutioms, 1o theip PX[IreERion = .;r‘." oA |
G0 s b lmising molul volune and | ' N
Be is the slopw of the line, A lagst. & o
i . = F i, |
Riuams evaluation of our data, iy ,.I_ .
which we bave chosen to express san. o
Grukrnlica motorue uf malality | Mag- Tty [
Inmes and Dayholf, T35 vishils the !';’ e
Teaulf s I T (S ST WY T '_.I
- e r‘ =

(i a6 -+ 117 ' m (4
whero the velue ol the Hmiting molal
vilamae of  aodine saurfn ok os-
prhate 1 156 09 R TR I

The partiol molal voluswe of fhe
anliile may be cxpremed e Tnnes
ind Tlayaoff, 16620 b
Vo 37 = P 4 1 DAL i41
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a0 thar Froem onre data
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fur aquesns  solntions of  sedivm
monofluorvpbosphate gver e pan.
rentration ravge U4 o 20 molal ar
ah'o,

Fravnx | —Massos  Flar [er #liizem
marillnoraploeninte and sodiom sy e
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Firura 1 raprescnts the Al
Plat ef oor datw with the least-
spuares line dezwn, Ineldsd js the
line for sdinm snlfaie raken Feorg
tha data of Liongawoerth TEMERY,

Th= R o

A5 we interpret the v polate
vlwe ol Fie® ol sodinm menefloa-
tepbosplimie, it & valil shove 04
meidil and reprasentg e erate af
the salt in the regivn for whin, Wi
have made density EILERSEL PRIl
Fhe limiting velue, Z°, canno, pe
interpretad s reprementing the sl



202

at. low solmtion eoncentraiions be
rarse hydolveis chapgaes this para-
moter gg was oheerved foo sadinm
carbenate by Tamb and Lies (1913},
Tomparisen of G with that of
sodinm salfite serifies the expesta
fiom thnt the menednsrephosphates
iom i mome axtensively hydrated
than snlfate.  Altheugn both joms
are telrahedra! and display eryecal-
ling isomarphisn, the monethiors
phosphate fon = pagrmmpedTioel =0
wonld he ecxpected 1o be more ox
tepsively hydreated Than sulfate in
aruenus o luting.

The differemes in slope of the Tine
for aalfirte and moncfhnrephesphats
enlutiong alse reflers the more AX-
temsive bordrarion of monnflnoraphaos-
phate, At higher coneentral jang Lhe
appurent muolil volume af monofino-
rophasphate iz less than sultate, We
miplt. interpret this £s @ i i fes-
tution of e compression of Ihat
extra gquantify of water which =
inelodad in the lvdration sphere af
e megofinerophosphate ion thus
cifeotively redurcing the actual wil-
e oeeppied Ty golvent i Thiese
sabiions.

These simple differeaces in hirdra.
Liom point out the denger I BT -
ing solution properties of svlfabe
el monatinorophosphate simply be-
sauze they will farm mixed salts
andl their alkaline-cavth eaite have
similar soluhilities. Dioygmabire amndd
Towley (10625 have suhetitnied the
aotivicy enethivisnts al sulfuerio weid
for thase of monoflluucophosphoric
acid, [LPOLF, in oa study af the
hwdralvsis of poneilzopaphosphorie
awnid. e observations on mlal wal-
e wonld indieate the danger in
amch @ Fash zsswnphion even withomt

Frapeacbions ieds Aeademy of Bewice

he more sheinng INEOnsiETELY  re-
sultime from wile divergence of the
acid  di=speiation  conslanta  Phem-
selves, Devoanshive (Van Waser,
1858 has resorted wpproximate val-
qme nf the disseciglion constants of
monefluorophosphorie apid which
show this aeid to be mnck weaker
than sulfari,

AW LS M ENT

The authers are grateful ‘or fi-
naneisl sepert from the Cooperative
Eagearch Prooram in Chemistry of
the Bdwardsvile Campus of Boulh.
arie Lllinoiz Uaiversity aod for Lhe
it nf sndinm merafluoro phos phade
From e Oeark-Mahoening Company
af Tulsa, Oklaloms.

Lagsrarund CUTEn

(revosEng, Lo Moo and He T Rowles,
ipRs,  Finelics of hydralrsie of fuc-
maphusephates. T M rmofyeraphasphoris
acddl.  Teome Chem. 11682,

Hanxen, H. 8, ane B. B Ower. RS0
The physical chemistry ol plpatralwtie
anlutions,  Heinbold, New Tark., AED
IRT p.

Lamm, A. B and B B L 1010 N E
denxitice of eertpin  allote aouenas
solutlens by @ nerw and procies methud,
N Ax, Chemn, e, Q00 18RS

Lawae, W 1980, Fluogine chequkstry.
vab I, J. H. Sitoens LB 3. Aemkanie
DPreag, ¥ew York, 135133 np.

Lewnawosl®, L. G, 1has. Transleren fo
pumners of agueane wolntions of suma
ploctyelveas ab 257 by the movioe
honndary ety T ADL Ohene, Boe,
7115k

Woantsaee. Th A, and B 4. TIRYEEE,
1982, The partal melad volomes ol
potassium ehloeides, potasginm  and
wapliiime Aodiden and af Loddine In ngue-

and silution st 857, J. A Them-
Bap, T4l

VAR Wazes, J. E. 105%  Thosphuris
and ity companida. Chemisliy.

" BTS20 .
Moawuserip! eoeeired epembey 4, 1904

Thtaracienre New York.




