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 Barton C.I., Erledman HaA,,
Grimes W.R., Insley H., Moore R D. )
Thoma R.E. /
J.Amer. CeranpSoc., 1958, 4.
N 2, 63-69

Phasw eaulllbr.x.a in the alkall

fluorn.de oo o
PX 1958,N18, 60’186‘ T&E/n. QZL. '
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Adomszak R L., Mattern J A.,
Tieckelmann H.

J.Phys.Chem., 1959, _2, N 12,
2063-2065. . -

A partial phase study of the coe
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Higgins T.L., Westrum E.F.

Thermochemical'atudy of the
sodium and ammonium hydrogen’
fluorides in anhydrous hydrogen ,
fluoride

J PhyB.Chem.,1961, N 5, 830"‘6
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3751  NATURE OF THE HYDROGEN BOND IN 1963
'\/ SODIUM ACID FLUORIDE. Barbara L. McGaw and °
Q/ Hf"l, i .James A. Ibers (Brookhaven 1 National Lab., Upton, N. Y.).
i _J. Chem. Phys., 39: 2677- 84(Nov. 15, 1963). (BNL-7194)
| | Neutron diffraction data, obtained from single crystals
! of NaHF, and NaDF,, were analyzed in terms of several
-...... .models for the bifluoride ion geometry. In sodium acid
fluoride the bifluoride ion must be linear and the two .
0 va:{ .-+ -fluorine atoms equivalent. The F—H—F distance is 2.264 + | - - - -
'0.003 &, the F—D—F distance is 2,265 + 0.007 &, From the
diffraction data alone it is impossible to dl_s_tmgmsh between
- a symmetric model for the bifluoride ion and one in which"
‘the potential for the hydrogen (or deuterium) along the bond
_has two equal minima on either side of the center. How-
i ‘ever from a comparison between the differences of mean-
.square amplitudes of vibration of hydrogen (or deuterium) A
‘and fluorine as obtained from the analysis of the diffraction ’
= data and as calculated from the spectroscopic frequencies
‘it was concluded that the bifluoride ion is indeed sym-

Nh- lgéll /23 metric. (auth
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! Vapor pressure of hydrogen fluoride over sodium bifluoride at
40-120°. L. P. Belova and Yu. D. Nekrasov. Zh. Neorgan.
+  Khim. 11(7), 1723'-5(1966)(Rués):“"l‘hc*puriﬁed carrier N,
heated to the exptl. temp., passed ata measured rate over NaHF;
‘contained in a Ni tube and then into a HF absorber. The vol.m—
o e .of N evolved from HF was measured and the HF absorbed was
: idetd. by elec. cond. for the expts. at 40-60°, and at 60-120° by—
i titm. with NaOH 0.01-0.1N, in the presence of CaCl, as de-
g Eeseemeem =] scribed by Meulen (CA 33, 85238). Atarateof passage of Nof 10-}----
{70 ml./min., the concn. of HF (mg./1.) in the gas is proportional
B ito the_velocity of N (ml. /min.) and was detd. graphically. The.
ivapor pressure p of HE was caled. with the assumption that HF 1si
= -—— ot assocd. ” The relation: log pvs.1/Tisa straight line; there
) :is a good accordance between the points obtained by elec. cond.| .

‘and titm. The av. temp.-dependence of p at 40-120° is: log p v

~679;736£}-t 25 0 ‘,“.i
>./_fl_‘_(533§‘, = .

1




: .) = 11.19 — (4292/T), the av. AH of the decompn. of Na-|
'g’i‘«‘rfi:)xto NaF and HF_=_19.6 kcal./mole.Froning; et al. o( CA;
‘41,3266d; Lenfesty, ef al., CA 46, 8493f) found for 126-205° log'
p = 9.97 — (3830/T) and AH = 17.5; Fischer (CA 52, 7830g),!
ifor 160-269°, log p = 9.475 — (3521/T), and AH = 16.1.

Aniela Klein__|

’



'z/ ’} 1 B529. JlaBncuue mapa dropucroro BOAOPOAA Han|
Gu¢TOPHAOM HATPHS B HHTepBate TEMNEpATyp 40—120° C.
Beaona JI. I, Hexpacos 10. L «)K. HeopraH. Xu-
M, 1966, 11, Ne 7, 1723—1725 - s - i
MeToJ10M NOTOKA ONpEieneHo AaB. AHCCOUHALLILH NaHF..
Iasaeunc mapos HF omucbipaercst yp-Hue: 1

g ./J(.u.u)=
=11,19—4292/T (40°—120°); AH (muce.) =19,6 xxaa/soab.
— : ' . ‘PedepaT aBTOpOB

No. HE




‘ V 4 B635. BudTopnn naTpus: onpeeieHie AaBJaeHHs pa3- Q
nokennst 3 Qy3HOHHBIM  METOLOM Kuyncena. Mille ™S
| {Alan_ R. Sodium bifluorides decomposition pressure byl
A/a/ M/ ; " ithé"Knudsen effusion method. «J. Phys. Chem.», 1967, 71
i .2/ " INe 4, 114441145 -(aun.) 1
) , Metonon Kuyzacena ass Tpex NJaTHHOBBIX 3¢ dysnonnsy -
e _._. ____igycek ¢ OTHOUICHHSMI TOBEPXHOCTII HCMapeuis npenapat
K naomaai 3pdy3HONHbIX OTBEPCTIIT ~50—300 B HHTECPBAAG
- 41-p 310—371° K mnamepenst AaBiCHIs pasnoxenns NaHF»
; Ha oclopalii TPOBEACHHBIX H3MEPEeHHT paccuHTaubl OEl
et i __lcyOmMaUHI (¢=0,006) 11 CJCH. BEJHYHHBI DABHOBECHEI 9
; IaBJeHuit  pasoMeHIs: 1gP¥ (arst) =6,677—3940/T° K1~
e e 1TennoTa p-uUH NaHF,uy=NaFuy+HF() onpenenena pan
- e yoit 18,00,5 xkas/moAG (BTOpOIl - 3-N TepMOXHHAMIKH) . 1
. 11,85+0,3 xraa/soas (Tperiit 3-1 tepMopunamukn). Orie-
o yaercs, 4TO MOMyUCHIble 3HAUCHH TCMJIOT Hie COMIacyloTes ¢
o n s b | s3MepenusaMu AaBJeHHS 11apa, MPOBEAEHIBIMIL TIPH Goaee Bbl-
i ' COKHX T-PaX, 110 HAXOAATCS B YLOBJICTBOPHTEBIOM COrIACHIl
¢_tennoroit_oopasopanus_NaHFau). A. Tycapos|.
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99153z Sodium’ brﬁuorrde decompos:tron pressure by the
Knudsen effusion method.. Allan. R. Miller (Aerojet-Gen.
Nucleonics, San Ramon, Calif.). “J. Phys. Chem. 71(4), 1144-5

: _F.-_.-_.__. -—-—(1967)(Eng). Knudsen effusion expts. were performed in a Pt

‘cell 0.5 in. high and 3/ in. in diam. with orifice diams. of 0. 675,
1.03, or 1.88 mm. at 310-71°K. "The Pt cell was, placed in a
brass cup. When the residual pressure <10~ torr, an isothermal
bath was raised around the sample. Heating times of 106-5568
:min. gave 5-17 mg. wt. losses. The initial cell charge contained 1

‘mole 9% NaF in NaHF,. The compn. shifted 3-6%, during each|

“leffusion run and was discarded when it reached 85-909, NaF in
i NaHF;. Extrapolation to zero orifice led to a 2nd law heat of

*18.0 == 0.5 kcal. By combining cor. apparent pressures with free |

! energy functions the 3rd law heat of reaction was 18.5 = 0.3 kcal.

o—

b

for for [NaGF; =-NaF + HF]. . ‘ DWJN

CH AT




1970
Mé: ) 11E497." TMomumopduam NaHF, n NaN;' npu Bbicokom

- masaehmn. Pistorius CTW. F. T. W hite A J,
Campbel I"High'pressure polymorphism of NaHFE, and
NaN3<High Temp.-High Pressures», 1970, 2, Ne 5, 507—
511 (aurn) '
B annapare Thna umammap—nopuwens ¢ BpaIaoUMCsT
- MOpLUNICM MCTOXAMH H3Mepenis CMellenis nopwws u JITA
{H3yyeHbl gasopeie npespawenns: I—II 8 NaHF, i [—I1—
-1IT B NaNj Tipii_7-pax xo ~150°C. [abaeme nepexona :
—_— I—IT 8" NaHF; 3,85%+0,30 «0ap npu 19,8°C, 4,48+0,37 K6ap
.npu’ 83° C; usmenenne o6vema ~1,6 cad/soas. KoopaunaTtet

t(i.. Tpoiinolt Toukn 1—I1—IIT 8 NaN; 65°C, 28 x6ap. Haxnon

. JHHHI  ($a30BHIX. - paBHOBeCHil: .- I—II 3°/kbap, 1—IIT
~35°/x6ap. TlpeBpamenne I1—III ‘IPOHCXOIHT OYeHb Mex-|
JIEHHO, MOJNYYeHA TOJBKO OfHA TOuKa: 28,3+6,0 k6ap npu
§Q§°_C.____,_,, oo s P

@ o
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<92077®) High-pressure polynioiphi's'm‘;{;c;di.ﬁm monohydro-
gen diffuoride and sodium azide. Pistorius, C. W. F. T.;

White, A. J. Campbell (Natl. Phys. R¢cs r. counc.

T Lab., S.
Sor. Ind. Resy, Pretonia, S. Afr.). High Temp.-High Pressures |

1971, 2(5), 507-11 (Eng). The high-pressure phase transforma-
tion in NaHF,, previously found by ‘means of x-ray diffraction

at 8.5 kilobars, was confirmed by piston-rotation techniques. |’

It occurs at 19.8° at 3.85 =% 0.30 kilobars, and has a vol. change

_of 1.6 cm3/mole and an entropy change of ~1.5 J/°K mole. A '
- similar phase, NaN; I1I, exists beyond 30 kilobars at 100° and 28

kilobars at 65%, wiiere the NaN; monoclinic (II)/rhombohedral

.. (I) transition line meets the new I/1II transition line. ‘The Na-
{ N; II/III transition is extremely sluggish, and could not be
_obsd. below ~60°.
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£.X HE (M=Lipar K. R6,Cs, VHY [ /192y
j$x<6) M HF(M L Ca,Sz,Ba i OS] * 45 )
{7—)77,‘ A/P) me/b.wo'au”omuv. ?‘Jlfl‘ﬂut; ) IX 4 +oo
/V//(c?tﬂm’v'ﬂ V., O/OQ éVSVé{ ﬂj, F-P/Ofol/ UE.
Fedodova T.D : = :
\Thezm. Snab, (974 & M4, ¥61-¥7 [220.)
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 NaFE HE

1974

] A=,
121580m  Sodium fluoride-hy .
s¥stem (between 30 and {3 wt. % salt)., Boinorx, (Bernard:}
Marchand, ‘Alain; Cohen-Adad, Roger (Lab. Physicochem. |
Miner. II, i'Univ. Claude Bernard,” Villeurbanne, Fr). C. R, —
Hebd. Seances Acad. Sci., Ser. C 1975, 280(2

3), 1413-14 (Pri.
The binary system NaF-HF (30 to 45 NaF) contains «| ——
compds.: NaF.4HF, congruently m. 40.0°;"NaF.3HF decompy. at
44° formTng NaF.2HF whiclh decomps. at 63.5° forming NaF HF.
phase diagram is presented and the data are compared with
that of Euler (1954) and R. Z, Adameczack (1959).

e e “H L. Schlichtine |~

——————

i S 5 e i , .
e & ! o s
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drogen fluoride binary !
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. }év’/_ ¢ / ')'24 5811.. )J.noﬁnzn f&ﬁopﬁnuaﬁ cHCTEeMa -(ﬂ}obim HaT- ,‘;
e e S ot Mar- f—-

pus — droposopopon. Boinon ‘Bernard,”
Adad Roger. Le systéme | ~

/] # if— | chand Alain, Cohen—
‘/)ﬂ/ c -3'///L binaire fluorure de sodium — fluorure d’hydrogéne (com- |-

postions comprises entre .30 et 45 g% de sel). «C. r. |
Acad. sci», 1975, €280, Ne .23, 1413—1414 (dpanu; p—

T
}" i, %//: pes. amm.) = .

’ ﬂ/ LT[ 17 Metosoy TepMmiu.--ananu3a HCCACNOBAHA BOMHAS CH- b

i crema. NaF (I) —HF (1) B uutepsane KoHU-ui I or 30

o 45 pec.%. TTocTpocna ‘anarpamma ‘maapkocti. Otmeve- [
== .%o o6pa3osaHue.-HMeThpex ‘coenunennit: NaF-2HF., NaF. ;
7' ".3HF._ (n1apsiTcsl HHKOHDpYsuTio npit 44070 635" Co0TB.), |

Vi)

| WaF-4HE_(Ill) mnaputes KourpysuHO - npn “40,0°,. NaF.
“HE — npoayKT. TepHTEeKTHY. ng)espameﬂm.' IBTeKTHKA
11—I11 — npu 39,0° 1. 35,5 "mec. % 1. - B.T. Koputynos |

R/9FE MY e

TTrTTTe




1=, R@F (Tm, 5 Hm) . 1975
NeR-YHEF ; waF; REF-HF: REF-HF (Ty,) :

ROF-IHF; AREFSHF ( Trrpme ) ’__—jt/]Q /7 m, 2
COA?” ﬂc{aa’ﬁ Bo:hah HHarcha
Saugley JA-T, Vouitlon ].<-

éA.
h ¢ Anab. Aoc. T-
Eu‘;/?e;;:s;’ 1524 Vol.1. Evn’o/lm/ 1975,

Cos¢2 Cotion lo Lhe s# "éa' dSom, .&7\

Qlce€,  aud 4y 7o}m

P Xoo, (976 ( ) @
Vo /nCL 5

33/-338 ( @aswm.)
Fr s c‘ur@réy

n ((,,,/ /ﬁr)m&(ﬂm(_‘




MiFRE, NaF R Nod-xHE | 1776
| (72%) BY6
/gowm E /lmc/ia/wl A, Loken~ /Mldcff

7 mm ;%wé’ 0396, 9(3), 355735
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a/ DZ 20 B878.  JHTra’BMMH PaCTBOPEHHS KHCABIX ¢ropunos

HOTPHS M KalHst B BOLEe M BOAHSLIX PACTBOPAX (TOPHCTO-
Bojopoanoii kncaorel, Enthalpies de dissolution des hyd-|
rogenofluorures de sodium et potassium dans Peau et!
l'acide fluorhydrique. Thourey J.,, Germain P, Pe-
rachon G. «J. Fluor. Chem.», 1983, 32, Ne 6, 505—
511 (¢p.; pes. anra.) ;

ITpu 1-pe 298 K onpenestennt 1 TaGysmpoBanst SHTAb- |
nun p-pendst (AHs) NaHF, (I) u KHF, (Il) B BO}IH.'I
p-pax HF konu-mit cobTB7U0,55—28 1 T,16—26,2 M. Ycra-|
HOBJIEHO, 4TO 3HaueHHss AHs aas I u Il noJoxurenbusl u|

, BO3pacTalOT NpH yMeHbLICHHH KOHU-HH coueil, Has | B,

_A a% ‘A f/ Boge AHs mnaiipena pasuoit 5296169 kas/Moab, YTO XO-!

) powWo  COraacyeTCst C BeJHYHHON, M3BecTHOil B JHT-pe!
(5237 xan/mosb). Beanununt AHs ans 1 u 1l conocrase-'
Hbl ¢ cooTB-WHMH AaHHbIMH Aas NaF u KF. Ha ocuoucj
COGCTBCHHLIX ' JIHT. MaHHBIX ONPeACJ]CHbI CTaHAApPTHBIC,
snrajbniu obpasosanns I u 1l B Kpucr. coctosuuu, pab-!
Hele coorB. —219,2+0,35 u —226,67+0,80 Kkaj/Moub.'

X.1983 19, n40



/Va ///52 /943

' 99: 59751t Enthalpies of dissolution of sodium and potassium
ydrogen fluorides in water and hydrogen fluoride. Thourey,
Ji Germain, P.; Perachon, G. (Lab. Thermochim. Miner., Inst.
Natl. Sci. Appl. Lyon, 69621 Villeurbanne, Fr.). J. Fluorine Chem.
1983, 22(6), 60511 (Fr). The heats of soln. of NaHF: [1333-83-1] |
and KHF; [7789-29-9] in aq. HF (0.55-28 M) were measured. The

/4 4& ‘ l /y‘ #d. heats of formation of. NaHF: (-219.20 £ 0.35) and KHF,
/ }f J _f‘ 1-222.67 % 0.80 kcal/mol) were derived. ) e e 2 e
@r

70 Kk °
e.A./983, 99, v &
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. pamu Komb. pac. M PEHTreHOBCKOM AM(PPAaKUMHM C PaccesHu-

"hase 1 (631 cm™' npu HOpManLHOM - pasneHuu) umeer

2E619. Mccneponanme - METORAaMM KoMEHHALMOHHOrO pac-!
COeSHHS M PEHIreHOBCKOX AMGDPaKuMH C paccesHHeM noi
3HepruM pa3oBuiX NEpexoRoB NpPH BLICOKOM® AABAEHHH B
ruppodTopHAe Harpus. A Raman speciroscopic and ener-
gy-dispersive X-ray diffraction study of the high-pressure
phase transitions of sodium hydrogen fluoride / Christy
Andrew G., Haines lJulian, Clark Simon M. // J. Phys.-:
Condens. Mater. .— 1992 ..— 4 , Ne 41 .— C.
8131—8140 .— Awnrn. E : )

TMoATBEPXAEHO CywecTBOBaHWe f[Byx paHee obHapyxen-
ubix a3 NaHF, npu 5 x6ap u 41 k6ap. Mpu Hp.pmanbnomi
RasneHun cyumectsyetr pombuu. casa (np. rp. R3m). ‘Mero-

M NO 2HepruM MnoKasaHo, 4To CHMMETPH‘-IHOG konebanue "B

3HaunTensHo Gonee BLICOKYIO 4actory, dem B chase |l (623
M~ u 612 cm" npu p=10,6 kbap). Cipykrypa casbi’|




-SBNSETCA HecopasMepHON BJONb - TPOWHON OCH, OTHOCHTENb-
HO KOTOpOJ opueHTHposaubl rpynnsi. (FHF). Masa II cornac-'
HO PEHTFEHOBCKMM RaHHbLIM MMEET MOHOKNMHHYIO MCKaMeH-.
Hylo  sdeiiky _Ttuna mapkacura (P2/m, a=4,825(12) A,
b=3,188(13) A, c=5,128(25) A, B=91,16(29)°, z=2 npu|
p=27,0 k6ap). Mepexon sensercs nepexopom nepsoro po-
A3 C u3MmeHeHWem ' obvema 13,3%. Cnepyrowmii ckadok
obvema, pabHbiii 5%, npoucxoaut npu nepexope ll—IIl. Hal
OCHOBE PpEHTFTEHOBCKMX [aHHbIX MOKa3aHo, urto hasa llI;
MMEET TeTparoHanbHylo anemeHTapHylo sueiiky (np. rp.|
P4/ncc, a=7,193 A, c=5,657(22) A, z=8 npu p=41,6]}
k6ap). Tpynnui (FHF) waknomewbi 8 uetbipex unu BOCbMM |
Pa3nMy4HbIX_HanpaBneHusx. - E C. A

i



Naf « 60 50, /996

emppa

Y 1483126 HEII. McciaenoBaHye CTPYKTYPhI BOX-]
Horo pactpopa NaF:60H,0 Ha ocHOBe QaHHBIX Me-!
Tomon nudpaxiMX PeHTTeHOBCKMX Jyduei 1 MHTe-
rpanbHBIX ypasHenwit / Onapun P. II., ®enorosa M. B.,
Tpeunnt O. B., Tpoctun B. H. ; Un-T xuniuu Hesox. pacTso-
pos PAH .— Wsanoso , 1996 .— 8 c. : wr.— Bubmuorp.: 24
nasp.— Pyc.— Ien. s BUHUTH 03.12.96 , N 3513—B96 ‘

_Ha ociope anami3a NMapHLIX KOPPESUMOHHEIX (YHKILM,
NONyYeHHHX MCTOAOM MHTErpPalbHEIX YPaBHCHiti, TNpone-
JICHA MITCPNPETAllMA OPHTHHAIBHEIX penTreHorpaduueckux
JAHHEIX, NMO3BONMBIIAS ONPCACHMTL CTPYKTYPHEIC Xapak-
TEpHCTHKH BOIHOTO P-pa NaF-60H20 B ofmacTi Gminx-|
et mimparaimny. Jlns monyuenus CTPYKTYPHHIX XapakTe-
PHCTHK MCNOIB3OBAHO ATOM-aTOMHOC HHTerpainbHoe ypanHe-
nue Opnireitna—Ilepuike ¢ 3aMBIKANHEM CHNEPUENHOro TH-|

-~

. ma. MexxyacTHYHBIC B3aMMOJIEHCTBHA ONHCAHBI MOIIHQ)HHHPO-:

X. /959, /4

panoit TIPS-Moenb10 BOABI M MEXHOHHBIMI NMOTEHIHATAMH |
Xarrunca—Maiiepa. [Ipu momouut KOMGMHAILMK IBYX MeTo- |
JIOB — DKCIEPHM. i TEOPETHY. GLITM NMONMYYeHB! CTPYKTYPHHIE
NapaMeTpH! THAPaTallu}t HOHOB B nccnc._z_xyemoi’x cicTeMe. |







