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. '!he ~rapor ;?res sure of CaF 
2 

-..-;a.o ;.n·.,ostig~ted in the temp8xatui'e range 

14.00 t~ la50°K by the to:roion-e£frwion x:~(~G!od. .Molccula.r-strean.rlng ccndi· 

i 
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···! 

log P := --19/?73/1' -:· 7.8717 

.. 



.... 

•• 

•• II.. # - .:, 

" 
r. 

.i 

UCRL~'l014i 
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INTRODUC TXON 

Tl'w only va.pol··pr-essure m<:Jasurc.t::."lcntrt that have· been available for 

calcium fluoride were c>btahled by Rufr and Le Boucher by use of a dynar.tnc 

'I'h.eir method entailed (Jbse;.;-va..Holl .of the teinpe:&.·etu:re at which a . . H . . 
j• 

bca.ins to boil when tmdi~r av. c~per.ilnt~nta.Hv fixczd ar.o.bient pl"essu:~.·e 
~ . 

a;:.d couJ.<i be a.p.plied only !or dc"::cn:minar.ion of vapor pl"eE;sures of liquidso 

_The lowe at temperature of rrtcasureme:n.t by Ru.f£ and I...o f:.;:)~Chcr was 2086 °Ko 

It Gceraed desirable to n.~caGurc the vapol' pressure of CaF 
2 

ai J..ower 

te:.-npc1·.:~tu1.·eo in order to check the ~eported pt•essures and obtain e va.hte for: 

~gle through which the ceil is ~urncd iG n-:;C2.:;;t:.:;:cd, and f:r.o1n tl1i::> angl.c the 

v~.por p:i-a seure can be colculo.ted by :-r.~canl!.l of the fo:: .. rntlb. P :-::. ~;,;;D/(;::.('-:l::tf)~ 
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a. is tb.o a;:ca·of the orifiCe, f is the: fo1·co-roc.luction factor du.e to fl.nite . 

orifice ·d:;annel length, . &nd ¢ is the angle through. ;.vhich ilie cell has rotated. 

VcluGii fo:l' fhave been t.'ll~'!l~t~d.by Free~;~n ·~nd Seal'cy, 6 Det1:t.ov; 7 ~<~.nd 
. ' - . . . 8 ~· . 

Scbnlz a.ncl Sea:r:cy. · · , 

For this research, the ouspension th:~:ead waa 17_ in-. of 2-n-J.l-diam. tungsten 
. . . . . 
wir~~. Components of ·the e££usio&t cell and cell bloclt were of National Ca.1.•bou 

AUC pren.'li.um graprz.ite. · Four chn.n:.tbf.'!i'S witll ~:u~es 7/16 il'l. t:.ro1n the ~cntet• 

· o£ the ceU block· were d:i.'illcd0 into the aide o£ t.ho block, t".r;o each on oppooing 

£aces,. T·~.;~ loaded effuoi.on celle with effu.G~.on o1·i£icea oriented to yield 
. . 

G\dditive tl)l'quec were fitted >into two o£ f:b·:l four chainbex-s of the cell blocko 

Erri.pty ceilla wc:~:e fitted into t:h~ ol:her: two· chamhca·o. 1.n othe.r :~.~uno the positions 

of·the e££\t'aion. cells and of th.e c~r:..pty cciJ.e..were reversed in orcklr to cv::D.u.:>.te 

arid a:mbtl•;act the influ~ncc of a J:eoidutu <;;orque that :;·esulted fl·o1n electro~ 

r.t"l41.t;nt}tic :repulr:;ion of the to:rsion assembly bv the altc1·r..atiug field of the 
' . . . 9 

furr~;a.ce e.lcmer:.C., · 

and 1/32. ln. thkk. The cell bloc:i.c:., Cl.'t'::::.b!ctJ, m1d lido '-"le:i:'O deg~!HJ~d at 

l9oo0c •. S~mplea we:re heated in ceU.r, t.<.'i':!o:~e lids contained no hol~c. 1,=:1 

Oii"t.1.$:t' to ':heck for ~orqt:tCl p1:oducc:d by se,:.r.n.pl".:: lcal~a.gc·6 None \7UO fc.::m1~1c 

ll..'1 a.J~jpi;caJ. run, about l g o£ caldum fl.uo:rida '~."laO lorJ.ded in:~o e:.::.ch of ~i:C 

t"<;;Jo effuail,,•n cella.. Cover.s were pln.c'fld ovel: the a.po:£·tuz:cs in \:he cell::, 2u:l 

the cells \'l·a:r<a ·tb:~~: fitted iuto the eclcctcd. paiz.• o£ holee in c:.~.c.; cell bJocJ:::.o 

. · .... ~ 
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Counter cells,· containing no sarn.ple, 'li7{!rc placed in 'U1..c :re:rn:~ining puir of. 

boles. · :tn tnaking a run, the po,~·c;;·Iwa:3 "l1i'ned on and gradually :raised, while 
l . . 

the amb:Lent pressure ~~vas k~pt bclo'\:v 5 )( 10-Sl'lll:~~ until~ de;ilectio~ of about 

ll'adian: was noted on the cil:·cular GCDJ.~,. The cell wao allowed to rcmo.ht 

at this t:ower se~ting fo'l? about a.l. hour; thm'l the deffection. and ten1.peratul·c 
. . 

· wc~rc recorded. Thc:~ tem.pel·&tU:i.'C was loY:ercd in oteps of 10 to 20°C, cu'ld 

allowed to equ.Uibrate <r.t each tempe:~:a.tt.1:r.-e for 20 h'lii..'l~ Deflection and temp-
. . . I 

e~att!re.·rea~Hngsi.were.tak.cn,· the tempc~a'i:' .. t:re wo.a ag;dn. lot'lc:t·o~l·lO to 20°C, · 
.. 

aJJ.d the :procedure repe~.ted until t.t~.c dcfl.ec'l.;ir;;;n became f:oo s:;:ncil to m~asure. 

After th~ syst~m had reached l'oorn tf.::n:).flc::·ntu:z.-c, . the ~ero-point posit:i.on w2.s 

noted •. ;· .... I' • • 

!, 

this. at'rangen:.ent, tl1e residual dr.::i1ect1<nt. became cubtru.cc~.vc. Th0 t\V<:l · 

Ol'ientatio11.s of e£fusiOt1 holca yielded t,•uira of £1o.:th1g deflection. vs 1/T CUl'Vcs, 

· sb.own i1:1 Table I and Fig.· -·1 ~ 

. '. 9 in a p~GVlOUS papero 

,. .. ...... '"~· 



.. 

'l.,; 

If 
I• 

m:udie;D Of.'llow-p:res~UZ'e .. ,gas. flow have demonstrated .that .the m0lecular 

mately cqua.ld!l tho diamcteJ.· of tl1.e efftl.~Jivn o:rHicao Tabla I, thercfo:re0 's¥::-.O'\!'JS 
ff . 

for each meH~surel'llent the. ccltt::lll&ted ratios 'tl./d of the rnean fr.e<::l pZtth. to the 

average ol·iHce di:.uneter in }~.dclition to the p-rcosure and the thh·d-lavv value of 

the b.eat of sublimation at 298°K •. Orifice dimCiil'.a:i.ons foi' each ce.ll <o:.1:e Hmf::cd in 

Table U. · Th.eee 2:atios we:r:e c~lcclated by u.sing the hn1:d-sphc1:e approxim.atiou, 

·with th.e molec.ul&.1'_,d~a.rll.oter of·CaF2 tak.en as 7/!.A, t..'-le etun.of ionic diametc1r 

at rocnn t:empcrat"-:>i.'e. Tho numeric~ vruuco oi 'V/d cnlcu1~'3.t~Zd ·by th.is app~o!-:.:i­

matior; .. ca:nnl)i; be qu.antitathl'cly cor;&-ccr.~ ·i::n;''= they u1·<.1 satiofactory for intel':nal 

comparisozw. 

. . . . 

unity;· th.osG. with ratio a greater than unity ;3.1:e showrt. a.s dotn.. The ooJ.id lin3 of 

the grn.ph is calcvl~tcd fz-or .. "l. hen:~a o~ subli.:.1~:a\:ion obt¢ncd from fue low-te11:tpe:re .... 

-.. (3 c ,.. . . ·, . . "•""·"" ,.·,, ..... lLi l•hc 'U'1lP•~•,• '1""'"'"~-.,,M,-, ~·~ 'l~''"'l'"'"''•,··,'>~At•·r·• •,•'1 
.. _.. \ioJA ""'. '4-b..ti 2 lo!,.A • _v ~'* .. "'."" 1. .. <~.-...vu.;:.;;~;a. ..... w 4S.a. 4:.ol.-A.J .1o i,J:,_"":. ..... , ... ..,,..} 11 .. ., ... 

log p::: -19{173/1.' +.7o87!7o Tho heat oi. l:i';!h!.L::.l;).tion of a.-Ca!i"z. at z<;G0
t{ 'Wi:lO 

cclc~~t..ted f1~om the;, lowc:rdtempet:w.turc datu fc~.· c:::ch orifice b1:' beth \:he: !",j~~cm.~~d .. 

the equ.atiou !\_;j'() ,_.!> ... '!? 

.:z: = - R ln P + aa ln T ·t· 112. .~:.1.) T ::t -yr ·~· 1 

ln this cquatim.1 AH0~ and X n:r:c ClJ:"'l::::tanto fz-om ·which. tJ::te hcm.t <o:.~.i~ . . L . 

I ( 

'· 

... . . · 

( 
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the heat-ca.p~,city cqua:tiou CP = a. + bT. 

~~ !2' ~ 
For a .. CaF_-: h.ellcv ll:'c ... oorta Ll:.~,t C ::: 25oBl + 2.50>( HI .. ,:) T'{:i::O.lo/:) 

I ::;, J ' p 
'1!1 A . "' ih:e·wo:r ct <11 ..... .., haG cr::th11.0.ted the . 

... ). 
vibration £:t:equencka fol· gaccct.•.t:J CB.If'

2 
to be 134:, 9S{2)Q e::td 6 75 em • 

Heat ca;~acities were ca! .. ci.\Aatcd from -;:;1J.Dt><:1 fl~eque::'!~ics at 30° h?.terv<ll.G. 

Tho lcast•fJCflJ.ia.l'es cclct:J.n:ti•::>:r;l yielo.1:; ~:::: tllle615)/T- 133.27. fron'l 

""'hich Ll.E1°1 ::: H 1,615, a:r.~.d ..6.H0

15ti;.3 :::: SlloSO kt:'!81., T.hio co:rrtJ."arcs with 

- ... -0 - 9 ' ,.... 
tiLl !S"l~i = 1.399 ... :vhich is calcu·w.tocl £ro:n1.. t..'lte as:Ju.r ... '".lptic)n tb.\t A'-...P ::: 0 in 

' . .... u;:~ ... : ·t.._ 

' ~· 

·-
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Le Boucher. 

In t'h.e s<:1 cdct'l.ln~ions i':; i:.:: a.s ::t.n.l:::nod that C;.a.F -~~ g} was ili.0: vc.po:dzing 
'·• 

~-;- ... ·~ 'll n~L"fd .( .. ~,~Q· .. n.fo-r.. to e~l,. ..... •""'"'' ......... ~ 1'- ~ ""'' "'~ ~ ...... u.,. ..... .;,~."" 'ft" -.!~-. ,r"' , ..... ,? •"""110~~.....,"'""·"\(:lo ........ ".T"\Ol""C\':t t A~ -.;..;,.t·"''"- t..... Q '-"""''- .'. '~ • .:. '" t ':l "~.!.~"-' •· c:A. 4. ,;. ~~- -"'~'- •• y ,.,,o ""''·'·•- ? ~-"• -"'v•"·~ ~ .o. .t-<.4 ..__ ~-'-'-' "'o 
·~ 



~ . 

' ,. 

·' 

-8- UCRL-10141 





•. 

·,, 

{JGRJ.., .. l 0!41 

'if" ·. • ~ .. " • Tublc;; I. A e:rc,pe:ratu.ro 0 pressu.:rese at~~d. rn.twa o:c. n'l(i)an nee pat11 to 
o:dfice dlarnci;c:;~ o 

- .... Q • .............. -~-~---......... ,.-at- --- -------~--,..-- ... --..........--- u·• -~- r r • _,....,..., ;or~ ________ .. ,..,., .... __ 

~remp~~ratura . 
{ ?r~:l 

Pressure 
(abn} 

---.~~--S--.. -·o!llo>-&h-r'liOi -t;i $_:;.: ___ tf;!):&i ..... ..., ..... -;:;>id-.EEII!;j'.lf$1:_{ .. _t S'~rt·"'-~"~-~~~-~,.q_OI!I(IIF,''I;• ~ ._"""lis "I'*-~~ .l~@IIO!j.~U t.•~ 

1624 4:,.;~G4X10 ~~ Oo63 · 100~77~ 
16!2 3~256 X 10·5 ~ O·o83 . !00e98i2. 

. 1s9s :aA~iT4 x-nr::.::J L.Wr rrrT.o3 
1534 l·.G62X 10·6 iiA·Z lOLlS 
15.6\l l'o251 >< 1 o-? ~~·oO'! 1 OL2.5 
1550 9~652 X 10"'~ . 2~69 . '10!·.23 · 
1530 6~6JA X !o~o . ~~·.,37 10Ll6 
1516 4:.92'1 >< Io-? . · ··. 5ol5 101.22 

· 1497 3· .. 1:'?2 >< 1Cr? · 7~2.3 1 CL06 
1477 z·.303><ll0"'~ il.¥}.;73 !Ol.O:f 
!467 1.- 7°':1 :v • o-t' ~2\,:i:~ 1cn~12. 
144~· · l·:z.4o ~ io"'t. ~.··;·G s1 !oL.os 
!~135 .. t. 

1421 

HdD 
161&. 
1610 
mr 
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1so; 
l~HH 
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1696 
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1656 
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6~1 '75 >< lo-7 ~~ 2!8 .. 64, 101.2~:; 

' =.......:::=.·.' 
"' ~~~80,4X !{)~~, ,, 

3·&5 70 )( 1 ::.,.~·~J 
1' (\t ... ~· '" "a {\"!"''j ... ~o ,ju;> /'-.. .t. lt..t ' 

---'1!1 ··-~"" ~ -----

.. ;.. ....... ~ ''":"~"". .. ~ .. - . 

Oo5'f 
o·.,?b 

- L23 
:l:.61~ 
2·.,.:10 
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z:>G i 3 

·--... ~~·-..d. ................................... 
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.~ 0 ···-
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!CL!6 
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!OL,U 
1(>1·.10 
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•• ,} ·'· 4" . 

1 ()14~!(~ 
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Cell Cham1el 
d.:il:lm.ete:r: · \th.lcl~?.leas fa..ctor · arm· 

Hole lviom.cnt 

. · (ern\ · (c:n:) . · . . . . · {em} 
~-............. l, ... , ............. ,.... ..... .... ........,. _____ ...,.,.,.,),__..,.~.,iii>0·-"~""'"""0(-·.--.. -..,.,_.,._ ... ~------..... 

.,... ....... .• ~.. · « .tL.. · -~.Jll-... _ .·~JJ.l.~-~t~l----~_;,.j)J ... ___ J.~) ....-J.!.L. . J ll 
1 O. ~2160 Oo32314 . · 0.,93759 0~0~106~ Oe'/2"/04 0,.92,171 0.361]4;: 0.8700 

.. 

0.3216.0. 0.32314 o.o375C) 0.0406.:1 0.9l704: 0.92171 O.BS27 2 0.8827 

·0.07984 0.()'1939 0.04115 0.0406•1 o. ?26,15 o. 7z~wn •. 0 .. 8684 3 0.13 700 
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0.07984 0.07939 0.04115 0.0·106·1. 0.?2645 o. 727.88 0.8827 
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This report was prepared as an account of Government 
sponsored work. Nei~her the United States, nor the Com­
m1ss1on, nor any person acting on behalf of the Commission: 

A. Makes any warranty or representation, expressed or 
implied, wit& respect to the accuracy, complete~ess, 
or usefulness of the informatiori contained in this 
report, or that the use of any information, appa­
ratus, method,- or process disclosed in this rep_ort 
may not infringe privately owned rights; or 

B. Assumes any liabilities with respect to the use of, 
or for damages restilting from the use of any infor­
mation, apparatus~ method, or process disclosed in 
this report. 

As used in the above, "person acting on behalf of the 
Commission" includes any employee or contractor of the Com­
mission, or employee. of such contractor, to the extent that 
such employee or contractor of the Commission, or employee 
of such contractor prepares, disseminates, or provides access 
to, any information pursuant to his employment or contr~ct 
with the Commission, or his employment with such contractor. 


