


2 .SZ— - ngh-temperature enthalpy, heat capacity, heat of tusion,| .
b’

and melting point of zirconium tetrafluoride. R. A. Mc-‘ ;
Donald, . G._C, Sinke, and D.”R. Stull' (Dow Chem. Co., .. -,
Midland, Mich.). J. Chem. ‘Eng. Data 7, No. 1, 83(1962).. - !
The cnthalpy and heat capacity are given from 300° to; .,
1200°K. The heat of fusion is 15,350 == 100 cal./mole,}—"
.md thc pomt of complctc melting is 1"05" + 2°K - l
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2 ‘ z: " High-temperature heat contents and entropies of zir-

L J%(,  .conium fluoride an- zirconium sulfate. D.F. Smith, W. C.

al 1Miller, and_A. R._Taylor, Jr:-(U.S. Bur. of Mities, Univer-
g(/ sity, Ala.)., U.S. Bur. Adines, Repl. Invest. No. 5964, 3 pp.

l' 79 *(1962).—Caled. heat-content values in cal./mole, and cn-f- -~ - .

' i ‘tropy-increment values .in cal./degrec mole are listed for

- -~‘temps. from 298.15 to 1150°K." The ZrFy contained 0.01~} -

: 0.001% Ca and Sn. The Z1(SOy): contained 0.1-0.01% Hf

e t—:———qnd Ca, and 0.01-0.001%, Fe, Al, Si, Sn, Na, Ba, and Ag. AT
i *. - 77 7C. WL Schuck
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TeTpa(pTopun uupkouusi. TensoeMKOCTb H TEp-!

;&

-mMoaHHamHuyeckue cpoiictea ot 5 1o 307°K. Westrum
Edgar F., Jr. Zorconium tetrafluoride—heat capacily|

“and therfnodynamlc properties from 5° to 307° K. «J. Chem.

B apuaGatii.

~99,7%. B

and Engng Data», 11965, 10, Ne 2, 140—142 "(aura.)
kagsopumetpe  (P)KXm,
oripeaenena B npefenax 5—307° K rennoemkocts (Cp) ZrF,. -

Uncrora obpasua B-Ba

1962, 15330)!
ncc.nenonm

HHTEpBaJC T-p . HE OTMCUEHO auoua.mm C pe3V.’1bTaTbl

ONLITOB H 3HauEHIIs] TEePMOAHHAMHY.

Q)
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_*__1
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%
Z 1966 -/

nutepsase 10—298,15°K  TaGyanposanbl.

-3nauennst Cp, SO, (HO—HOO/T n (—Fo—
COOTB. (ha/z/uo/w 2pad):

C ncnoab3oBaHHCM
p wii Zr (KpHCT.,

(F—>sueprnsa I'nGGea).

24,79; 25,00,

(pyuhuuu aas ZrF, B

L_

| S S

ITpun 298, 15°K’*_

Hoo)/T pasusi!
14,03 u 10,97. '

JHTEpaTypHLIX }lﬂllllbl}s Bbl‘lllCJ’lCHO }_1'1}1.
a)+2F, (ras)=ZrF, (xpucr., P): ASQQS 5=
—81,4 kaa/sorb-2pad u AFg98 15= —432,6 xxaa/moas

I'. Tanbuenk

|
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/) 8059c Experimental demonstration of a high-temperature

?’ " _Ycalorimeter for measuring the heat capacity of solid zirconium

v Y (M tetrafluoride as a function of temperature and estimation of The

enthalpy of molten zirconium tetrafluoride. Fontana, A.

.Winand, R. (Serv. Metall.-Electrochim., Univ. Libre Bruxelles, '

Brussels, Belg.). J. Nucl. Mater. 1972, 44(3), 295-304 (Fr).

An isoperibole drop calorimeter is described. It-consists of a

Ni block, graphite crucible and cover, and a series of 12 thermo-

e AH couples. < The calorimeter const. at 1022° is 17.15 cal/degree.
P /) ™ / At max. sensitivity the stability of. the measuring circuit leads .

.to errors of <0.07-cal.. The av. heat acity of ZrF at 25-908°

'is 23.7 =% 3 cal/(degree mole). The laten: heat of fusion at 980°

:is 11.81 = 2.4 kcal/mole and the enthaloy of Liq. ZiF (under

_pressure) is 36.3 == 6 kcal/mole. Tasper ]g Hepworth .

Con1973,28, 12 . @
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i) 7 E382. ' Huskoremnepatypnas TEMJIOEMKOCTL. ABYX CTe-
KoM Ha ocHose (hropuaa uMpkomus, Low-temperature spe-
cific heat of two fluoro-zirconate glasses. Lasjauni-
as J. C, Grosdemouge M. A. «J. ‘Non-Cryst. So-
lids», 1983, 54, Ne 1—2, 183—186 (aurs.)

 MeToAOM TCIJIOBHIX HMMYJBLCOB H3MEPEHa HH3KOTeMIe-
paTypHast TEMJIOEMKOCTb CTEKOJ JBYX . COCTaBOB: 57,5
ZrF,—33,75 BaF,—8,75 ThF; (B nuntepsaie T-p 0,17--
T2°K) n 57 ZrF,—34 BaF;—5 LaF; n 4 AlFs (p mnrep-
Base T-p 0,05+-1,5 K). DTH cTekaa OTJIHYAOTCS OT O6BIY-
HBIX GOJIBLIHM KOOPAHHAUHOHHBIM UHCJOM, BBICOKOIl IIJIOT-
HOCTbIO H GoJsiec HH3KOIl T-poil cTekaoBanus. Jas oGonx
cocTaBoB HabJiofanach GoJblIast JHHEIHAST COCTaBJAIONlAs
112 'TeMNepaTypHoil 3aBHCHMOCTH TCIMJIOEMKOCTH, NpPCBBHILIA-
IoL1asi - IPHMCPHO HAa NMOPAMOK BeJHUHHY, XapaKTepHyIo AJs
,OObIYHBIX cTeKOJ. [TNOTHOCTL coOCTOSIHMIT ABYXYpOBHEBOIT
CHCTEMbl BO30Y KAEHHIT C POCTOM 3HEPTHH HMeeT pe3Kuil
cnaf npH 3Heprin 1 manm 2 K, 4TO TakiKe CHABHO OTJH-
-yaceTcsi OT OOLIYHBEIX CTeKos. Takoe SIBJCHHC XapaKTepho
AJT KPHCTAIIOB ¢ AceKTaMi, BHI3BIBAIOWIHMH HH3KO3HEp-
:TCTHYCCKHE TYHHEJbHBIC IEPCXOMH. B. Ockotcknii
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by D arary r
A b4 Chem. Joe. Hp- Chem and
Jnadl. Chom. @ /99 N'E, J008~10/3,



T DY A

(NH4)3 ZrF ~>(NH4)2
ZrFg~>NH, 23F —e»zsp4 ( H)

R

Haendler H.M.,, Wheeler c. M.,Jr,
Robinson D.W. .

_ "The thermal decomp091tlon of ammonlum

heptafluorozirconate (IV)".

M, T -;,;_—QA.,1°=2 8561d
. ECTb .
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ZrF (Ttr) ‘ // IZ
\-“i Chretlen A. Gaudrean.B.
Coro Acado 8010 9 1958,246 N15, 2266-680

" Cur lexistence de deux variete cristalllnes
du tetrafluorire de zirconium.

B, 1938, M21,70019.. Be T2 "4




ZrF (Tm,P Saq) VN 127 Rz
Santor S., Newton R. E., Grlmes W. R.,
: Blankenshlp F.F
J. Phys Chem.1958,62, 11,96~ 99

- Vapor pressures and derived- ‘
- thermodynamic 1nformat10n for the system
' RbF-ZnF4 ' _

JECTL . H.

RX.,1958,N17,56663  Be,W.
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20F,. Hy0, Vil 2481 4

ZrFq.BHEO(HA )

Tarapumcxnit B.B.. ﬁaiqpen B.I.

WaB.Cu6upex.oTx.AH CCCP, I959,R II,50-56.
0 xpucraaxormppartax rerpa@roplga '

- IMPKOHUA,

RX.,1960,64821 Mo eu\b q).K
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Ta,? (CD), Li41F, (aH° 7), AN (L HP)

fildenbrand D.L.,Theard L.P., _
U.S.Dept.Com.0ffice Tech.Serv.,AD258,410,

24 pp, 1961,
lhernoajnanvc properties of propelTant
combustion DroduCus.

ot 6,55*12
CA,1963,58, 18, 74334
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" Fluorine bomb calorimetry. I. The heat of formation ot] =~
Z gﬂ zirconium tetrafluoride. Elliott Greenberg, Jack L. Settle,
! Q_ - Harold M. Feder, and Ward N. Hubbard (Argonne Natl.
§ ~Lab."Argonne; TI1.). " J. Phys. Chem. 65, 1168~72(1961).—
. = -==1 == - The heat of formation of ZrF, was measured by direct com-
i bination of the elements in a bomb calorimeter. AH,° at
—_— . .25° was —456.89'= 0.25 kcal./mole. The exptl. techniques;
. are presented in detail. Because of the reactivity of fluorine,;
. combustion calorimetry with fluorine promises to become a!
widely useful thermochem. procedure and should prove esp.

o __valuable in providing a means of obtaining data for re- -
i fractory compds. P.M.B. | :
T i s { et . S = s 4 s, s
| :

e, B : B B e e = e R
- 1 \
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O RS SR =

C.A 1961 SO

d3023i6 |

-




L T qgpei il Y
EF (Tw), Zeby (Tn) k2 h(R)
%3 //Téa)/ ZSZ—?& F; _/7-‘”’/ /Z‘Z'&// /{5‘234 /,E;/ //7/"

Tobociuoks, L. B, foprnd 10 H,
, - e FO. 77, ,
Qorw., ki ceeP , 196/, 127, 7,

Prek, 1968, 96432 s98- £77,
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15170/’; (BM-RI-5964) HIGH-TEMPERATURE HEAT ]
: - CONTENTS AND‘ENTROPIES OF ZIRCONIUM FLUORIDE
7 Sewée— " JAND ZIRCONIUM SULFATE.- D. F. Smith, W..
'~} . iand A. R: Taylor, Jr. (Bureau of Mines. Tuscaloosa Metal- £ 1y
lurgy Research Center, Ala.). May 1961. 6p. o

Experimental heat-content values determined for zirco- .._..c....
nium fluorides and sulfates-are presented for the tempera- 35
{ture range from 273 to 1200°K. No crystg.lvlin'e transforma- |——-—--—-
.7 Itions were found in the two compounds investigated, and )

‘3 neither of the compounds melted over the temperature

PN

_ﬁ?i‘;’fﬁ’@o l zange stutted. (aut) __

.

164 16120 -



Vil 56' L

ZrF, sz 55 Z2Fg 2"(K)

Bycanaes m A,

KoHcTauTH Hecrouxocru KOMIJNEKCHHX GTOpMZOB
IUDKOHUA,

XK.HeopraH.xumuu,I1962,7,85,1204~6.

S N ' Est/orig.
RX.;1963,3B37 Ja -
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VOI'5 . 2H50. 22, F4 40 35 218, . 30,0, 2r7, . H,0,
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Levehr,

RX., 1962, 18584 J,



} , ? , (f/)] /;{}{9 Q l/ 1962,
: g \8739/‘u " HIGH TEMPERATURE ENTHALPY, HEAT

| § : CAPACITY HEAT OF FUSION, AND MELTING POINT OF

"__7' ’_“i’ ] ~“ZIRCONIUM TETRAFLUORIDE:” R. A McDonald G. C. "" N

- ‘Sinke, and D. R. Stull (Dow,_ Chemical Co-, delzmd Mich.)!

_-6. M

boes
o

e Thermodynamic propertles of zirconium tetrafluoride

J “Chem. ‘Eng. Data 7 83(Jan. 1962).

‘werc measured at 283.9 to 1226°K. Premelung is evident, i

- _startlng between 1114 and . 1165°K; melting is complete at

) UM'YV} ) ~1205°K. The heat of fusion is 15350 cal/mole. The heat
- — =7~ capacify of the liquid is indicated to be about 29 cal/mole F——
\VV\ = “ . ‘deg, but little confidence can be placed in this figure. En- | \
N “thalpy is glven from 283.9 to 1225.8°K and ranges from ; NG

—372 4 to 43407 cal/mole (N W.R.)

Cprd 28 = 430
win-lelies Q.
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- 11B459, Hanaenie Trapa  terpadrropija LHpRonn, |
ARnmun IL A Bexo con B-.J;f-:.CJLJLO_D&.B_‘H._H.f -
“R"Tieoprati, “x'ximnm>,'"196v3, 8, N 6, 15201593
HMnarerpannmpmg bapnanrtom Meroga Ki )
CIIEKTpOMeTpe )
aApeHIle HaBecKr nccne;xyeno-{"'"'
TO B-Ba . Ipm mocrostmuo;; T-pe - addyauonnoi KaMepEL
Bpexs, p ,Teqenie . x

. e
{0TOpOro . TIPONCXOMLTO -Nemapene, |
MRCIPOBANOCH '110.tonmoMy Tox T,

*. 3navenne ren- .
JI0TEL CyOmMams - Haiigeno ‘13 -TOMIOPATYDHOI  3apycy-

: |MOCTII TOHHOTO TOKa ZrFy+ Igp(wx pr. CT.) = 13,5571 — Sl
430/T. - - - echepar aBTOPOB|

’[1 o HpOII3B_O}IH."IOCB IoJInoe Irem
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_ " The vapor pressure of zirconium tetrafluoride.  P. A. Akishin,
V. 1. Belousov, and L. N. Sidorov. Zh. Neorg. Khim. 8(6),
©17 0 "1520=2(1963)7 " The vapor pressure, p, of ZrFq yas detd. mass-
e ' ‘spectrometrically and is given by log p = 13.5571 — 12430/T in
: -++ == - -ithe temp. interval 681-913°K. The heat of sublimation is 56.9; -
\r\) ft i i 0.2 keal./mole. : Mary Frances Richardson
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2118 " * THE VAPOR PRESSURE OF ZIRCONIUM TET- - 93

LUORIDE,  P. A, Akishin, v, 1. Belousov, and L. N. ) A
lzlg' .Sidorov. 2zh, Neorgan, Khim., 8: 1520-2(Jq§1e 1963). (In {§
Russian) . . '

The data reported in the litcrﬁipr_e on the absolute vapor|~ |
pressure and the heat of sut;l'lmation'of ZrFy, obtained by - i §~
B i+ - --—dynamic and static mq;h»ogls’,' dp not agree well with each H\
other; thereforev, aynéw-detex_-'mination.was made, using a N
l\

- - - -mesmsp-—- oo - MASS spectrographic method: ‘The preparation used for the

test contained less than 2% of Zr oxyfluoride.’ Upto a tem-
- P © 177 T perature of 1000°K; HF*, F*, and Nat {onis were also found
in the system, in addition to the lons formed from ZrFy, | &
TTTTTTTTTTTTITT T at the ration'of 1 ion to 3000 ZrF3 ions. At 1300°K the Q N
ZrOFf was observed in the mass spectrum; its vapor T

pressure was estimated at about 10~ mm of Hg. The vapoxJ
. ---...Pressure of ZrF, at 875 and 836°K was found to be 4.08 X
107! and 5.28 x 10~ 'mm of Hf, respectively. On the basis | Cesy. =

JUURISUSHUGEUR S5V

/YJH'/%GS‘_,x‘ H : e e

a— « e e




of the previously established heat of sublimation, the vapor,
pressure of ZrF, within the temperature range from 681 to'
913°K may be expres-.cd by: log p = 13.5571 — (12430)/(T).
The error is estimated at less than 2% if 3 to 5 mg of the
material are used for the measurements. The values found
lie between those reported by K. A. Sense et al. (J. Phys.
Chem. 58, 995 (1944)) and S. Cantor et al. (J. Phys. Chem. .
62, 96 (1958)). (TTT) i

\
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"a-7ZrF, B nutepnaae 1-p 713—873°K: lg P (ss prT. CT.) =

o 196413

Tagxnu H I, Tymanos I0. H. Tapacos B. I,

- [moas. Tloayuennas BEJIIIHA-HE COrJIacyeTcs ¢ JaHuTepa-

‘genne mapa nag B-ZrF,. B. Jlcoumjon

/

" 13B437. JlaBnenue n;lpa rerpadTOPIIA  LIPKOMMA.
Il ko 10. JI. «</K. neopran. i, 1963, 8, Ne 9,
2021—2023 - 5 4

MetomoM Kuyfcena-mamepeno jaBiIenie HACHIOL Tapa

==T10722/T + 12,150." Teraora cyGummaumn u-ZrF, pac-
cqnrannas mo naxiomy rpavoit 1g P — 1/T = 49,05 KKaa)

TYPHBIMII JIQHILIMII, pacXosijeHiie CBfA3aHO, IO-BHIMO-
My, C TeM, 4YTO B Ipe/RHIIX pa60mx omnpe/ieasI10ChL laB-
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T S P ‘"_“"‘“‘ “"FLUORI
| _'_ and Y 1, D. Shlshkov. Zh, Neorg. Khlm.. 8: 2021- -3(Sept.

i

- measuring the saturated vapor pressure of ZrF, o modiﬂ-

16Z8)  VAPOR PRESSURE IN ZIRCONIUM TETRA-

1963). (In Russian)
The Knudsen method (integral variant) was used for

DE. N.P. _Galkin, Yu. N. Tumanov, V. I._Tarasov,/

& .._..-~.-.-A---;—~.~-.--—f- cation at 440 to 600°C. Experimental data are expressed

| by 108 Prmm g = (10722/T) + 12.150. The heat of subllma-
* i tion of ZrF o modification is 49.05 kcal/mole. (R.V.J.)
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Vapor pressure of zirconium tetrafluoride. 'N. P. Galkin, Yual.
N._Tumanov, V. I. Tarasov, and Yu. D. Shishkov. Zh.|

Neorgan. Khim. 8(9), 2021-3(1963)(Russ). The pressure of the|
satd. vapor of the a-modification of ZrF was measured at 440-|
600° by the Knudsen method. The expil. values obtained in the
713-873°K. interval are described by the equation: 108 pmm. g =

—(10722/T) 4+ 12.150. Mass-spectrographic studies .and a

comparison of the results obtained by static and dynamic methods |
show that the ZrF, pair is monomeric. The heat of sublimation

of ZrF,, caled. from the angle of the slope of thelog = 1/T.
clitve at 713-873°K., was 49.05 keal./mole. The difference ob-:
served between the above value and other values reported in the:
literature is due to the fact that in the latter cases, the g-modifica-!
tion was used rather than the e-modification. Consequently,
this difference permits the calen. of the phase transition from the!
a- tothe Bimodification. Jean Plamondon |

0.Q.1966- 6410
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i The fluoride and sulfate complexes of Zr(IV). ~ Sten Ahrland,)
Zi%.pirlyitriqs Karipides, and Bértil Norea (Univ. Lund;”Swed.).

Acta Chem. Scand. 17, 411-24(1963)(in English). The stabi)ity%

consts. for M + HA = MA + H* (Ki) and MA .-+ HA = MA;

+ H+ (K,), where M is Zr** and A is F~ or SO~ were detd. by 5

cation exchange measurements. K; and K, for F~ were 9.2')(’

10% and 3.5 X 10¢%, and for SO,~~ 7.0 X-10?and 71. This detn.
was made in 43 HCIO;'at 20° and- the results are consistent with! A
those where a solvent extn. method and somewhat different con-|

ditions were used.” The.complexes formed are very strong as—

could be expected for an acceptor of high charge d.

Ernest L. Lippert, Jr. j

C.H 19633534
35138 ]
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““Mass-spectrometric method of determining partial vagor pres

sures and relative ionization cross sections of molecules from

total evaporation isotherms. L. N. Sidorov.and P. A. Akishin —~—
(M. V. Lomonosov State Univ., Moscow).” Dokl. Akad. Nauk
SSSR 151(1), 136-9(1963)." - Equations are derived and calens.--
outlined for generalized multicomponent systems. ; The method

is applied to the mass spectrum of NaZrF;, which yields the fol;- - -
lowing ion intensities at 1167°:K. and 80 v. ionizing voltage:

Na* 234, ZrF;+ 100, ZrF,*.19.8, ZrF+ 15.4, Zr* 9.4. Relative .

ionization cross sections are: NaF 1.0, ZrF, 1.8, NaZrF; 2.5. L
N ) ) R. W. Buddemeier i
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&&B/__. _ 13 Bb374. ﬁeu‘rreuorpaquecxoe uccaenosanue B-ZrF,
: “{Amirthalingam V. Muralidharan K. V.

X /966 -

““IHenHble 1O mopowkorpaMMam: a 15,82, b 13,73, ¢ 15,11 A»

“ra
_crystallographic studies on B-ZrFs. «J. Inorg. and Nuc{‘
‘Chem.», '1964, 26, Ne-11, 2038—2039 (aur..)

—~  Pentrenorpagpuueckoe nccaenosanne f-ZrFy nposeneno
‘Ha TopowKax , (wWHpoKoyr;aoBoit rouuoMeTp duiaunca,
—A Cu-K;) 'u ‘Ha monokpucTannax (metox BeiiccenGepra,

‘A Cu- 1 Mo-K,). TlapaMeTprl -MOHOKJ. ‘peweTKH, yTOu-

{

ip 106°15', Z=52, ¢. rp. P2y nan P2;/m. 3a ncknioye-
THueM yABOEHHS NapaMeTpa ¢ He YCTaHOBJCHO HHKAKOi
_.CTPYKTYpHOIl cBsisu Mexny a-B-gopmamu ZrF,.
TR ; .~ 9. ApyTiousn

B |
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A 9150 = THERMAL CHARACTERISTICS OF HALIDES,
. SATURATION PRESSURE MEASUREMENTS ON SOME

H@ fa METAL HALIDES ACCORDING TO THE “BELL METHOD,”

—~ / Werner Fischer and Thomas Petzel (Technische Hoch- :

5'\ j- schule, Hanover). Z. Anorg. Allgem. Chem. 333: 226-34
i— (Dec. 1964). (In German)

B e & Vapor pressures in the range from 3 to 5 mm Hg to

nearly 1 atm of ZrF,, HfFy, SnF,, BeCl,, and of MgCl,

Tower' thair 125 m_l,n’*ng only) were measured by means of |

M CQ the “‘bell method.” In the case of CacCl, only approximate |
3 ﬂ_ data could be obtained. The bell method allowed the in-

vestigation of substances that are highl
silicate materials; RIREL metaly

{
the Sul)s i
( t ) tances contact metals Only. ;

p

.

L=
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%,.(/.'. / 14B620. O TEPMHYECKHX  CBOJicTBAX  TaJOreHHAOB.!. . —
9 XVL Hccaenosanke paBicnns mapa HeKOTOPHIX rasioreHu-!
nogl I’Irl')l «MeTony [lj(onomm»' Fischer \\}’ 2T n C...T;K.P,_ﬁ,t'!

L 10mas. Uber thermische Eigenschaiten von Ha-,
logeniden. XVI., vSé'l,ligu!ngs'dr,uckmc%sungen an einigen| \
Metallhalogeniden 1aca dom «(ﬁlockc’nvcrfahren». «Z. anor-
gan. und allgem. -Cheinsl, 19534, 333, N\e 4-6, 226—234 | A
(uey., pes. anrt.) - - - i

# ¥ i)

Hamepenut  aasaenns - napa ZrFy, - 'HIF,, Snlo, BeCly
(oT 3wy p1. cT. 10 | ary) n ﬁ@kl?‘ O ALM) MO «METO- | X\

p Ay Ko.1oko.1a» (Fischer W. i ap.<Z. anorgan. und allgem. e
Chem.», 1939, 242, 161), nossoasaiouemy 136e:KaTh KOHTAK-
Ta HCCJACAYCMBIX B-B C CINTHKATHBIMH MaTepHaiaMil. PesyJib-
TaTtbl npeictasaenbl yp-Huem: lg p (wmm pr. cr.) = —A/4,57
T+B, rne A=52300 1 B=12,569 (ZrF;, 18.; 640—905°);
53000 12,70 (ZrF,, TB.; 710—904°); 56900 u 12,91 (HiH,,
TB.; 721—956°); 26900 u-8,11 (SnFy, xnak.; 496—827°);
34300 u 13,010 (BeCly, TB.; 365—400°); 28900 u 11,263
(BeCly, nax.; 404—480°); 42900 un 8,66 (MgCls, kuax.;.
863—1162). Oas CaCly MOkHO nOAYUNTH TOILKO NPHGAN3H-
Teaphble Aannbie. Coobuwenne XV eM. PJKXny, 1961, 125463.

m.lgeg.’q & C. Huxoanckiuit E
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Mass spectrometric studies of thermodynamic properties of;
- |the system NaF-ZrF.. I. L. N. Sidorov, P.'A. Akishin, V. I.|
- {~ -~ —iBelousov, and_V. B. Shol'ts"(M:"V Lomonosov State Univ., |
t Moscow). Zk. Fiz. Khim. 38(1), 146-50(1964); -cf. CA SS,!
e iee -1 109897; - 57 65e.  Mass-spectrographic analysis of satd. vapori---—- -
. over NaF-ZrF, at 877°K. showed the presence of Na*, Na,F*,
. ZrF,%, ZrFy*, ZrF*, and Zrt. The excess of Nat* was due to the -
‘formation of NaZrFj in the vapor. GBJR
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- g‘ ,2‘5' 26312 ZIRCONIUM TETRAFLUORIDE— HEAT CA-
<% PACITY AND THERMODYNAMIC PROPERTIES FROM
|5 TO 307K, EdgacE. Westrum, 45 (Univ. of Michigan,

" | Ann Arbor). J. Chem. Eng. Data, 10: 140-2(Apr. 1965).
The heat capacity of ZrF was determined from 5 to
307°K by adiabatic calorimetry. No thermal anomaly was
detected and a normal sigmoid curve represents the data.
The heat capacity (Cp), entropy (8%, enthalpy function
{[(H'~H})/T], and free energy function (- (F9—HY)/T] are, [ =
- {respectively 24.79, 25.00, 14.03, and 10.97 cal/ (gfm °K) at
.15°K. (auth) :



: icily and thermodynamic’ properties” from 5° to 307°K

L T !‘ S ik ot S
i t 1 " S
o~ \ # -

B e

i E462.  YeéThpexd)TOPHCTHIH LUMPKOHMHHA — rennoemxor
H TePMOAHHAMHYCCKHE CBOHCTBA orp5 20 30;‘?1](1?0{:\';12?{!:
irumEdgar F.,, Jr. Zorconium tetrafluoride—heat ¢apa-
«J. Chem. and "Engng Datay, 1965, 10, Ne 2
) ¢ F gng ) , 10, Ne 2, 140—142
i TennoemkocTh ZrEs onpenesena B apnaGaTi. Kanopnyer-1
ipe or 5 no 307°K. Tloayuetia oGbiuias cnrmoo6pa3“ﬂ"l§'

"KpHBas; HHKaKHX anomannii me OGHapyXeHo. ' -
g r—— = . S

o ]




) 225548. TepmOXHMHS THADPATOB TeTpadTOPHAOB LHPKO-
“ums. Hull H Turnbull A G. Thermochemistry of
.zirconium totrafluoride hydrates. «J. Inorg. and Nucl
Chem.», /1966, 28, "Ne 12,72811—2816 (anri) .
KasnopHMeTpuuecKit onpejesiena TeEMI0TA -p-peHus ZrFa -
.nH,0: (n=1,14—298) B 3,83 u. p-pe HF. PaccuiTansr
ST . 00pa3oBaHus, - (B . KKGA[M0AD) ZrF4-3H,0
;AH293°'=——67410,6' u ZrFy- H20 AHzgso=—-532,3i0,G H
sHTAJbMHS  JerHapaTauiii (B, . Kxaa/4104b H,0)ZrFs -
.+3H,0—~ZrF, - H.0+2H0 13,3520,15; ZrFy- HoO—ZrFs+
+H,0 17,7£0,7. Yp-une lgp(.u,u)=10,4310——2774/T (20—
'55) npeicTaBAsieT paBHOBECHOC fapsa. NapoB BOAbl HAX
'ZrF,+ 2,82 H:0 u ZrF, - 2H.0 1 npuBoaHT I nerijapara-

P

T /)22
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0___; 32460d Thermochemistry of zirconium tetrafluoride hydrates. -—
_H. Hull and A. G. Turnbull (Div. Mineral Chem., C.S.I.R.O.,
__“"Garden City, Australia).” " J. Inorg. Nucl. Chem.28(12), 2811-16—
: (1966)(Eng). Heats of soln. of ZrF..#H.0 (n 1.14-2.98)
| were measured in 3.83N HF at 25° to find heats of formation ofi
T ZrF.H0(c¢) .=..=532.3 % 0.6 kcal./mole and _ZrE{3H.0(c)..=.
i—674.6 £ 0.6 kcal./mole. Equil. water vapor pressures over,
—ZrF.2.82H,0 ;and ZrF,.2.0H,0 are fitted by the relation Iogl’“‘
ip(mm) = 10.4310 — 2774/T (20-55°) leading to. AHzs = 12.7
——keal./mole H,O and ASys = 36.7 cal./degree-mole H,O for thej
ireaction, ZrF.3H.0(c) = ZrFH:0(¢) + 2H:0(g) in agreement
—_with calorimetry and typical of normal hydrate structurcs.i=-—
‘Heat capacities, entropies, and . free cnergies_are estd. for. the|

__ihydrates:"""" RCIX

I

0%

AT

- Nma—




g‘(' F‘/' n ”.Z 0 ) 22B548. Tep g - 23 (%66

MOXHMHSI THAPATOB TETPAdITOPHAOD uHpKO-
cums, Hull H Turnbull A. G. Thermochemistry of
_zirconium tetrafluoride hydrates, «J. Inorg. and Nucl.
Chem.», |1966, 28, “Ne 12,.2811—2816 (anru.) ’

* KanopHMeTpHUECKIl onmpejieiena TEMNa0Ta -p-penis ZrFa -
".nH,O (n=1,14—298) B 383 u. p-pe HF. PaccufiTanm|
SUTTnus . 00pasoBaHd. - (B .. KKQA[M04b) ZrFy-3H.0
IAH293°£f674i0,6 H ZT‘F4'H20 A[’lmo=——532,3i0.6 H
SHTAJbMHS  AerHApaTaiil (B ., KX@a/s104b H,0)ZrF: -
"+3H,0—ZrF; - H.0+2H:0 13,35+0,15; ZrFy- H,O—ZrFs+
+H,0 17,7+0,7. Vp-uue ]gp(.u,u)=10,4310—2774/T (20—
55) mpeiacTaBjseT PaBHOBECHOE . 1aBJ. mapop BoAbl Hal
ZrF;- 2,82 H20 1 ZrF, - 2H.O 1 _npuBoInT 174 nenmpa'ra-J

T /9722



n -,
WHH K 3HAUCHHIO ‘AH293=12,7%0,5 kraalsoas, 1w ASxs= |
. .=36,7 kaafzpad-soas  11:0.  Oueucinl " Tenjao0eMKocThb,

“Cp (298, xaajzpad '~ 1016 H:0), surpomus, S°(298, Kaalepad -
"« #0460 Hy0) "1, cBoGonast sueprs AGP (298, kKaa/sorb H0) |
06pa3opaniiss COOTBETCTBENNO -paBHbl LU ZrFi- HoO 34,354
1357 ' —494,7%1; nasi- ZrFy - 3H,0:53,3; 52,5 1 —603,7% I
{=1. OrMmeueHo, uTo ruapat. ZrFy - 1,14 H20 sipasiercs -
1o(a3HbIM H HCCTCXHOMETPHU.  COCIHMUCHHCNM, JUIsT K-poro
iTepMOIITHAMHY. Ianibe HE TOMVUEHEL B. Hamxkapsai
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0__; 32460d Thermochemistry of zirconium tetrafluoride hydrates.
H. Hull and A. G. Turnbull (Div. Mineral Chem., C.S.yI.R.:)s.,
_"™"Gurden City, Australia). - J. Inorg. Nucl. Chem. 28(12), 2811-16
: (1966)(Eng). Heats of soln. of ZrF(nH.0 (n = 1.14-2.98)
__!were measured in 3.83N HF at 25° to find heats of formation of|_
' ZrF(H;0(c) .=~ 532.3 & 0.6 keal./mole and ZrF.3HaO(c).!
{—674.6 = 0.6 kcal./mole. - Equil. water vapor pressures over
—ZrF.2.82H,0 ,and ZrF,.2.0H,0 are fitted by the relation log|
{p(mm) = 10.4310 — 2774/T (20-55°) leading to. AHus = 12.7|
——kcal./mole H,O and ASzs = 36.7 cal./degrec-mole H,0 for they =
“reaction, ZrF3H.0(c) = ZrF{H;0(c) + 2H:0(g) in agreement(
—with calorimetry and typical of normal hydrate structurcs.i=
‘Heat capacities, entropies, and frec energies are, estd. for. the |
__hydrates T T N RCIX
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') 9 B349.  Kpucranauueckasi CTPYKTYpa ZrF-H,0. Ga- ;
bela F., Koji¢é—Prodi¢ B, Sljukic M, Ru-
. zié—Toros .Z. The crystal structure of zirconium
tetrafluoride monohydrate, ZrF;-H;0. «Izv. Jugosl. cent.
kristalogr.», 1976, 2, Dod., 38—40 (aura.)
/%LM{/{;’:/; Ilpopeneno pentrenorpagiy. lccacaopanite ZrF.-H,O

(apToaHppaKToMeTD, A—Mo, ©-MeTOA, C yueToM morJjouc-

ﬁ/ﬁ%%ﬁf unst MHK mo R=0,09). Tlapaxerptt TCTparoi. peleTKH:

a 7,712, ¢ 11,670 A, Z=8, ®. Tp. 142d. Ctpyktypa oGpa3o-
pamns” sksuBagsenthbiMiy Zr—F  (O) BochMIBEpLINHHIKaMIT
(1CKaXKeHHbIMH KBaAPaTHLIMH auTHOpH3MaMH), Y K-PBIX -
& pepunn — atomsl F(Zr—F 2,05—2,17 A) 1.2 atoma O
(Zr—O 2,13 A). Takue noansa1pbt oObeaHnens ¢ cocea-
M uepe3 6 OOWIHX Bepuiii B KapKac, B K-poM ~MOKHO
BLULGINTL  3Hr3aroo0pasnyio JICHTY BROJL OCH X.

.y . : 10. A. MaannoBckHit




" —_— Vi
’ /t f,_/ 90: 29935¢ M.lsq—ﬂpo(Irumolrm ~lud\ of the thermal de=

unnposlllon of zirconium tetrafluoride. ~ Energy of bond
breaking in a zirconium-fluorine system.  Emel'vanov, A

M., Gusarov, A. V.. Gorokhov, L. N, (USSR). 35 1 Vses.

Silyn,)nz_ po Khimii Nvur}_’nn Ftoridon, Dnepropetrovsh, 1978

, 1978, l(’)'i (Russ).  From Ref. Zh., Khim. 1978, Abstr. No.
/11‘: 7 055/0{4 . 188733, Title only translated.

//{Z/x’ﬁ"///ff/{?éﬁ
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@A, 9799989
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Z&’W/?/};w»z ./j/g'{/ 1954

Srleeor L p, 4 Fal.

fozoer T Lopbricld 5%7’7 .
179517, 45 , I/5 ~T55
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)55446. _'Crpykrypa TetpadTOpHIa UHPKOHHS o-ZrF,.
Structure du’ Tcgranuoruje_ de zirconium, ZrFy-a"Pa-)
piernik R, Mercurio D, Frit B. «Acta crysta-|
llogr.», 1982, B38, N2 9, 2347—2353 (¢panu.; pes. amra.)’
. Coepunenne ZrF, ussectho B 4 ¢dopmax: amopd. H Tpex
KPHCT. MOJHMODP(HBIX moaubHKamHKA: «, B H 7y, TOJBKO
ofHa ‘M3 K-pHX (B) sBJIseTCS YCTOMYHBOH, a ABe NDYrhx
nepexoAsT B f} NMpH HarpeBanHH NpH T-pe 780 K. Ilpose-
ZeHo pentreHorpaduy. onpeneseHue CTPYKTYpPH (MeTonm
Jlays, Beiicen6epra, mpeueccuu H - IHbpakTOMeTpa, aHH-:
sotponnsii MHK, R 0,030 nas 1335 orpaxenuft) KpH-!
CTaJIOB ., NOJYydYeHHHX cyGauMauueit § B aTtmocdepe Ar
npu T-pe 1020 K. TlapaMerpn ~TeTParoH. pelUeTKi a:
‘a 7,896, ¢ 7,724, A, p(u3M.) 4,55, p(soiw.) 4,61, Z 8,
. rp. Pdy/m. AToMH Zr B . CTPYKType O HaXOAdTes B
8-KpaTHOM ' OKDY2KEHHH = B BHIC. nomexkasapa . (Zr—F
'2,031—2,190 -A). B- nanpabJeHHH oceit @ u b nomekasn-
phl_COCHMHSAIOTCS BepuIiHAMIL, '3 B HanpaBJeHHI OCH C—'

NS

2




iBepIuNHaMit C PeOPaMH ¢ 06pa3oBaHiieM TPeXMEpPHOro Kap-|
rkaca. CTPYKTypa o OTJMuaeTcsi OT CTPYKTypnt P, mpen-
crapasoueit . coGOli TPEXMEPHBIA - KapKac H3 aHTHIPH3M:
‘ZrFs. Xapaxktep COEIHEHHS 'H ‘B3aHMHOTO’ pacno.nomemm[
:JIOACKA3APOB B  CTPYKTYpe. & - DOMACTBEHEH  XapaKTepy:
B3alMHOTO PaCcMoJIOMEH s OKTasApoB B cTpykType ReOs.:
e ? : C. B. CoGonesa

€



o /782

W 7 8 51432 Jen. - AKTHBEOCTH B "CHCTEMAaX ~ Ha ocHose!
¢$ropuaos wenoynbix Merannos u_terpacdTopumos. I. Cu-1

ctemst MF—ZrF,. Ciizopos JI. H, Hosnummx-l

cna O. B, Xypasacsa JI. B, Kopeucn I0. M.

Penkon. x. «Beet. MIY. Xumuss. M., 1982, 36 c., rm!

BuGamorp, 30 nass. (Pykomuch Aem. B 'BUHHUTH 5 sus. |

1982 r., Ne 58-82 [len.) i

Paccuntans akTHBHOCTH B GHHApHBIX CHICTEMax MF——ZrFU

’ -(M=Li, Na, K, Rb, Cs) nyrem coBmecTHOil oGpaﬁonm‘
} Macc-CNeKTPATLHEIX JAHHBIX MO MNapl. AaBl., A3HHHX IO/
AMAarpaMMaM COCTOSHHS N TEMJIOTaM mJabjeHHs. ITomyuen-|

‘Hble PE3Y/LTATHl B CO'ICTAHHH C AAHHBIMH MO 3manbmm\(

‘M JHTPONHAM ra3o(asHulX p-Uuii MO3BOJSIOT paccum'an,
"aKTHBHOCTH HE3aBHCHMBIX KOMIIOHCHTOB M INapl. AaBJCHHS!|

!Bcex MoJiekyJ, oGpasyioutiixes B mapax cucrem MF—ZrF,;

mpu mo0bIx coctase H T-pe B HHTepBane 800—1300 Kl

An'ropc:(bepat,
Y. /982, 19, N§.




Vglwgl "6 52026. Crpyktypa a-ZrF,: Momenb HecTexHoMeTpH-

yecknx (a3 MXjiy, poacfBeénnsix ReO;. The aZrF,

structure: a model for non stoechiometric MXs4, ani-

E_y on-excess ReOs related phases. Paplernlk R, Mer-
2/0} }3 @;curxo D., Laval J. P, Frit B. «Solid = State
Chem., 1982, Proc. 2 Eur. Conf Veldhoven, 7—9 June,

1982». Amsterdam e. a., 1983, 651—654 (aum)
Ilposeneno PEHTICHOCTPYKTYpHOE HCCACI0BaH e

Zr?O, F)a.e7—0aHOIt 13 HECTCXHOMETPHY. (a3 CcHCTEMBI
ZrO,—ZrFy ¢ obweit  ¢-a0it  Zr(O, F)4—x. Kpucranam

terparod., a 7,946, ¢ 3,970 A, Z 4, ¢. rp. P4/mbm,
W Q CprK'rypa poactserna o-ZrFy, OTIHYANCh MG 3aMO-
uenneM nosuuuit F. CocmiHeHne IOCTPOGHO M3  MOJH-
aapos Zr(O, F); n Zr(O, F)s umeomnx obuie yrau
n .pe6pa. K 3Toii Ke rpynne coepnHeHHii NpHHaadexar|’
emwe 2 maywenusle ¢asp: Zr(O, F)as u - Zr(O, F)j,s.
Zn(0O, F)ss terparon., a 7,930, ¢ 3,936 A; Zr(O, F)ss
TeTparon., a, 7,939, ¢ 3,953 A OGC)’)K}IZIIOTCK NPHYHHB
orpanHueHHsi BeJHUHHB X B MX,_.. M. B. Jlanuua|

X: /98Y, 19, ~ b




Vé’) sHv,

: (]
/G583
) 3B3043. ' HouHo-MOJeKyasipHBle PABHOBCCHS M Onpefe-]
JenHe akTHBHOCTH B cucteme RbF—ZrF. Cxoxaun E. B.,,
Hukntuu M. U, Copokuu HU. I, Kopenesn IO.M.,}.
Cunopos JI. H «K. ¢us. xumuu», 1983, 57, ﬁ"g—':)_,;

2177—2181 e i 5 T8
~'C TIOMOWbIO Macc-CMeKTpoMeTpa, 0GOpYLOBaHHOrO 3¢-|

dyanonnoii suefikoit Kiyacena, H3MepeHa 3aBHCHMOCTb OT:

MEHH TpH TIOCTOSHHOM T-pe€ WHTEHCHBHOCTEH HOHHHIX !
:533 nong)xu'r. HOHOB, OGPa3yIOLHXCA NpH HOHH3ALHH |
3/IEKTPOHAMH Napa HajJ CHCTEMOil RbF—ZrF, ¢ Hava/ibHH-|
M cocTaBamu 71,40 u 33,3 mon.% ZrF.. Haiineno napu.
apavenne  AH (ucm, ZrF,)=251,5%125 Kll)K/MOJlb,}
COOTB-lllee 0OHAaPYKCHHOMY _a3e0TPOTIHO-TIeperonsiouleMycs;
coorp-llee OLHI

0@ D5 g
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.cocraBy 35%1 'Mon.% ZrF, W3 cpasuenus BHUHCIEHHHX|
nmapu. AaBJ. Haj CHCTEMON H MHaBJIeHH HacHUL napa qu-'
CTHX KoMnoneHToB RbF u ZrF, paccuntanm akTHBHOGTH
a(ZrF,)u a(RbF) B ¢ucreme. B Hacww. nape man Toft e
CHCTEMOH B OTCYTCTBHE HOHH3ALHH 3JEKTPOHAMH 3aperHcT-
-pupoBannl HOHW ZrFs— u ZroFo~. CpaBHenue oTHOWeHH] |
HX HHTEHCHBHOCTEM HaJ CHCTeMOM H Haj uHCTHM ZrF,|
‘TaKiKe NO3BOJISET MNOJYYHTb akTHBHOCTh ZrF,. Comocras-|

JISIOTCSL Pe3ysbTaTH BhUHcIeHHs a(ZrF;) nsyms Merona-|

MH. TTonmuepkHBalOTCSI NMpeHMylieCcTBa BTOPOro MeToAa, K.
K-PBIM OTHOCHTCS BO3MOXHOCTb H3MEPEHHSI Ype3BHYafiHO|

‘"HH3KHX aKTHBHOCTeilt go 10-2. B. B. UYenk !
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| /986
7 % © 253048 Jlen.” TepMOAHHAMHYECKHH pacyeT paBHOBeEC-

Horo cocraBa cuctembl’ Zr—ZrF,. Bapkosckui H.B,,
Iupeasnukos B. M. «Martep. 9  Koud. moa. yuenbix|
VYu-tra Apyx6bl HapomoB, Mocksa, 15—19 anp., 1986.
Y. 2». Yu-T AapyxKOGb HapoJOB. M 1986. 14—17, wua.
BuGauorp. 5 nass. Pyc. (Pykonuce men. B BHHHUTH
25.09.86, Ne 6849-B) =

IpoBexeH TepMOAHHAMHY. pacueT PaBHOBECHOTO COCTa-
Ba ra3oBoil (baau cuctembl ~ Zr—ZrF, B uuTepBalle T-p
1200—2000 K » pmasa. 10-'—10"F"TIa (ycsiopus Macc-'
CIeKTPOMETpHY. ns\xepemm) [TokasaHo, UYTO OCHOBHBIMH|
KOMMOHeHTaMH ra3oBoit  ¢a3bl B YKa3aHHRIX ycnommxi
SBAAOTCA AH- M TPH(TOPHA umpKoHus. Haanuue B raso-’
BOit ¢haze HH3WHX (PTOPHAOB UHPKOHHA MO3BOJASIET cnenarb
BHIBOJ O BO3MOXKHOCTH TNpOBeieHHsi MacC-CleKTPOMeTpHY.
'HecnenoBanuit cucteMbl Zr—ZrFy ¢ 1enblo YTOUHEHHS . JIHT.!
TepMOAHHAMHY. JaHHBIX a8 (TOPHAOB ULHPKOHHS. A

- AsTopedepat
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M 21 B3044. = 3kcnepuMeHTaNBHOE -repmop;mamuqecxoef
HCCJAEeN0BaHHE W pacyeT (a30BLIX paBHOBecHii B pacnaaBax

- Ha ochose ZrF,. Experimental thermodynamic investiga-

tion and phase "equilibrium calculation in ZrF,-based
melts: [Pap.] Proc. 6th Int. Symp. Halide Glasses VI,

Clausthal, Oct. 1—5, 1989 / Gaune+Escard M. Ha-|

tem G., Gaune (a) P., Hoch M. (b) // Mater. Sci. Fo-]

rum.— ]991.— 67—68.— C. 285—290.— Amuru. i

OHTanbMHH 06pa3oBaHHA  pacmiaBoB, AmizH n Tjyy,|

: KOMMOHEHTOB H T-pH JIHKBHAYCAZ B GHHapHHX CHCTEMax!

: ZrFy_ (I) —LiF (II); I—NaF (III), I—KF (1V),
o Baﬁz "(V) —1I, V—III, V—I & Il —LaF; onpexenecHu!
4/4/%] METOaMH BLICOKOT-DHO/l KaJIOPHMETPHH C MCNOJNb30BaHH-!
o €M KaJopHMeTrpa TelJIOBOro nmotoka H auddepeHu. sHTalAb-

nuiiHoro aHanusa. BuGop cHCTeM O0GYcC/OBJCH BO3MOX-|

HOCTBIO HX NPHMECHEHHA B Kay-Be MAaTEPHAaJOB BOJOKOHHOM

ONTHKH B MCJHIHHE H TeJeKOMMYHHKAUMAX. DKCIepHM. pe-

3yJbTAaTH  NpeACTaBJeHH NOJHHOMaMH A, H (K,U,)K/'

[Moab) —f_(zcw__(bmscapon_ariﬂux_ T-pax. B _cucreme

X199, NS




“I—IT mpn " T173° K~ AmizH—x(l—x) (—10635+9392x—
93,89 x3.41111,46x%), 0<x<0,80, 5 I—IUI "nmpu  1280K
‘AmizH = x(l—x)( — 157,16 = 256,97+563 502"+
+118,39 x%) (0<x<0,60, I—~IV npu 1160 K. Apes -
=x(l—x) (—192,37—689,17 x+2250,45 x*—1645,20 . x‘).

A0<x<0 70, x — Moapnast poas 1. Am;,:H B Ap. cucreMax| -

‘TIPHBElEHH 10 JHT. ManHuM. Onpefenenie Am=H B chcre-|
‘me [-—V aarpymuniensto BenefcrpHe | Boarouxw 1 mpm
r-pax, Gmuskux Kk Tyy, V; NO3TOMY Anmi-H onpegencna
‘anst Huskomnaskux cMecelt npi ¥=0,6, ApiH=x(l—x)-

'« (—196,6). Onpenenenne TEPMOANHAMHY. CB-B B TPOMMuX|
".cHcremax A—B—C [I—HI— (III um V)—V n I—II—
LaF;], nmposopnniocs B kpasnbuuapuux cegednax x(A)/
‘Jx(B) =const u x(C)/x(B)=const. nns WHAX. cniaBos,
chnepHM ‘nannHe Tabynuponand. Bee auavenns AmiH
‘oTpHiaTensHH, [TosyqenHHe JaHHHE MOryT GHTb HCIOJL-

\.SOBEHH B’ MOlleJlbﬂblx pnc!xemx (basonux JIHZII‘EEMM
. eaHnuKuf
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VZSJOGO. Oumcra teTpadropuaa UMPKOHKS neperoum:»'c‘
M3 pacnnasa cucremsl ZrF,—NaF B Bakyyme /Oxepens-

es O. A., ByiHosckui A.C., Codporos B. J., Depionun B. A.
//Buicokoumnct, sewecrsa .—1993 .—Ne 4 .—C. 139—144.
—Pyc. ;pe3. anrn.

Mccneposan npouecc OYMCTKM TeTpadTOPMAA UMPKOHMS n
OT 3d-nepexopHbiX METannos M aniOMMHUA B YCAOBMSX KBa3H-
cybnumauuu u3 pacnnasa ZrF,—NaF 8 Bakyyme. Mayuewo'
BNMSHME MCXOAHOro copepmaxus npumeced B | u pasmepos
€ro KpMCTannos Ha YWUCTOTY KOHeuyHoro npoaykra. [okasa-
HO, 4TO NPepnoXeHHbIH MeToR NO 3IDPEKTUBHOCTH OUMCTKM '

He ycrynaer cy6numaumm_l. e




y 196329.  flueiika ANS AMPPEPEHUHANLHOTO TEPMHYECKOTO'

aHanM3a, noAXOANWaN AN CHCTeM C JasneHMem napos,
npesocxoasumum armoceproe. A differential thermal ana-|

lysis cell suitable for systems with vapour pressures "ex-:

ceeding ambient : [Pap.] 14th Nonjic Symp. The Anal. and

’ . ¢~ Colorim.,, Oslo, 15—17 June, 1994 Grande T., Aasland S.,
T = J18-ELK Ritsrud 5. // Thermochim. acts — T "a58 . N 1
ipr. 3 — C. 33—46 .— Awrn. . : '
"~ Mpepnoxena suveiika [ATA, npepgHasHaueHHas pns paborsi’

2.‘ /\ C KOPPO3HOHHBIMM M NETYYHMHM NPOAYKTAMM CONEBBIX CH-,
CTeM M AaBn. Napos, npesbiWwalowmm atmocdepHoe. [Mpuse-’

\ AEHbl CXeMbl M OnucaHue. Annaparypa nNpuMMeHeHa gans wc-
i cnefoBaHus psafa 6GuMHApHBIX M TPOWHBLIX CMCTEM Ha OCHOBe '
ZrF, () 8 obnactu 1-p 200—1200 °C. Onpepenena TpoiiHas

Touka | (k-pbiii  cy6nummpyercs npu o6biuMbIX ycnosusx),
K-pas pasHa 928+2 °C. OnpepeneHbl 1. cTekn. pspa ¢ro-:
PHAHBLIX CUCTEM Ha ocHose |. n.r. Tulg_si

X.1996, 1y 19



;l . 18B2321.  OnTn4eckue cBOKCTBA CTeKon Ha oOcHoBe ZrF,/

' C YBeNHYCHHLIMM  BPEMEHAMM  WM3HM  (dnyopecUeHHH
Pr*:'G,—’H,. The optical properties of ZrF,-based glasses

- . = with extended Pr’*:'G,—3H; fluorescence lifetimes : [Pap.]
9th Int. Symp. Non-Oxide Glasses, Hangzhou, 24—28 May,'
1994 / Jordan W. G., lha Animesh, Lunt M., Davey S. T.,/
Wyatt R., Rothwell W. 1. // 1. Non-Cryst. Solids .— 1995
.— 184 .— C. 5—8 .— Anrn. ) ;
Pazpabotanbl Tepmuuecku crabunbHble cTekna Ha ocHose'
ZrF, ¢ BpemeHamu Xu3Hu cnyopecuenumn Prit:'G,—3H,,
6onee npopgomKMTEnbHBLIMK, 4Yem y  oBblyHOrO crekna
ZBLAN. Take wu3y4eHbl cneKTpbl nponyckaHus, nornouie-:
HUS, IMMCCMM M nNoKasatenu npenomnenus. [lokasawo, uro!
ysenuueHue BpemeH Ku3HM OBycnosneHo ymeHbuweHuem'
aHeprun coHoHo B6nM3M mowos Prit ymenamenuem{
3NEKTPOH-BOHOHHOrO B3aUMOAENHCTBHS. B. JI. Nle6bepes |

-

X 1996, 1%




c% (?) /99Y |

120: 201832t Tho vapor pressure, infrared spoctrum, and|

thormodynamic_ proportios of ZrF«(g). Konings, R, J. M.:|‘

Hildenbrand, D. L, (Notherlanda Energy Res, Found., FOCN, 1704

26 Petten, Noth), . Chem. Thermodyn, 1994, 204(2)," [hapy

(hng). "The vibeatignal mpoctenm’ of ZeFs i the gy phios wa!

measured hy high=temp, IR spectroscopy, ‘The spoctrum showed two |

"strong handn which were annigned to the anymn. atretching wavenumber'

¥ and the axym. bending wavenunber . From a correlation of the!

established i.rinactive wavenumbers in other” MX4 mols. with the!

i.r.-active values, the two i.r--inactive modes in ZrFs wore eatd, with,

an expected accuracy of about # 15 em-t.  In addn., the vapor|

7'- Z pressure of Zrl'a(c) was mensurcd in the range 700 K to 850 K by the!
L d)[ / torsion-effusion technique, vielding for the equil. preasurg Pe:!
) Ig(pe/p®) = ~(11974 £ 26)('T'/K)) 4+ (10.284 % 0.062), whare 1n° =

entropy of vaporization and lhn_knr,wn’cmrnpy of the aolid, I in'
clone accord with the correaponding statintical value caled. from the
vibrational wavenumbera und the reported structural parameters for!

/ﬂ/g {/ﬁg 7~/ tetrahedral ZrF¢, showing that the results arc internally conkinlent,
/ 4 Enthalpies of sublimation and thermodn. properties of Zrlo(g) are

0. A.199Y UOTNTE @ #L1y )

/ % 101326 kPa, Tho entropy of Zeko(g), dorived from tha arcond -law !
%)




%4 1995

) 18B2312. Monydenne M M3yyeHHe aMOPEHLIX TOHKMX

) nnexok ZrF,. Preparation and characterization of amorphous
ZrF, thin Tlms : [Pap.] 9th Int. Symp. Non-Oxide Glasses,

Hangzhou, 24—28 May, 1994 / Almeida Rui M., Morais

Paulo J. // J. Non-Cryst. Solids .— 1995 .— 184 .— C.

93—97 .— Awnrn. i

TepmMy. HanbINEHHEM B BLICOKOM BaKyyme Ha MOANOMKax

M3 CTEKNa W MOHOKPMUCTANNMY. KPEMHWS MONyYeHbl TOHKHE'

nnenku a-ZrF, tonwwuHol 0,1—2,5 MKM ¢ nokasarenem npe-,

nomnenus 1,5640,02. OHu rurpockonuuHbl M o6bIYHO pas-,

PyWaloTcs NpU [edcTBMM BO3AyXa B TedeHue 6Gonee nony-

4yaca. Msyuyennt MK-cnektpbli u  obcymgeHa  BO3MOXHasn|

CIPYKTYpa. i “B. JI. Jlebepes!

) .
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‘systems with vapor pressures exceeding ambient.” Grande, T

- :Aasland, S.; Julsrud, S. (Department of In°’$1§}“i° Chemistry,
: ” . iNorwegian Institute of Technology, University of Trondheim, 7034
~'I‘rond§eim, Norway). Thermochim. Acta 1995, 256(1), 33-46,
:(Eng). A simple DTA cell designed for measurements in corrosive
and volatile salt systems with vapor pressures exceeding ambient
‘pressure is presented here. "'The DTA assembly consists of a sealed

- platinum capsule, made from a cylindrical Pt tube, welded to a
gt/Pth%RlﬁhermocoUple for'measuring the temp. of the ‘sample.
The differential temp. 13 obtained by using a ref. Pt/Pt10%Rh
thermocouple for recording the furnace temp. A ref. cell used in

ik N :conventional DTA assemblies is not necessary in the present set-up
/- m_' . “due to the small total heat capacity of the DTA assembly relative to

A R P 1995
. d% ©"133:124385¢ A differential thermal analysis celi suitable for

. +the heat capacity of the furnace environments. The simple DTA cell
;has been applied successfullj' to det. the phase diagrams of several
: binary and ternary ZrF¢-based systems in the temp. region 200-1200°C. |

- -The triple point of pure ZrFy, a compd. which sublimes at ambient
. pressure, has also been obtained by the present method. -

071995, 138,10~






