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l1789' THE PREPARATION AND PROPERTIES OF TcFy.

‘Henry Selig, Cedric L..Chernick, and John G. Malm e ’
{(Argonne National Lab., IlL.). J. Inorg & Nuclear Chem,, ST
119: 377(Oct. 1961). (In English)

The reaction of fluorine gas and technetlum metal powdet'

tylelds a volatile compound which was identified as TcFg. i

Two preparations were made using 85 and 236 mg samples :
of Tc metal. The yield of purified TcFg was'greater than .
90%. At room temperature the compound is a golden yellow'

-isolid.” The melting point determined in a thin-walled capil- P e e

l

lary was 33°C. Upon hydrolysis with.NaOH, TcFg yields a |

\/\/.S‘ ;9 /90;7./ B

black precipitate which dissolves with the addition of H,0,. '
Some preliminary vapor pressure measurements are given’

" Ifor_solid_TcF¢. (P.C.H.)
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MoFg(Vi,Cp,S°, H-Ho®,-
(F-Ho®) /T)
TcFg (Vi)

Claassen H.H., Selig H.,
‘ Malm J.G.
J-Cheﬂl.PhyS. 9 1962,L6,N1 1 ,2888-900
Vibrational spectra 6f MoF6 and T°F6‘
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| 16 B435. Jlasaenwe napa u fouxm npespawenuii TcFe.
Tc +‘ _SeligH, Malm J. G. The vgouppressure and NS 1962
tion points of TcFs «J. Inorg. and Nucl. Chem.», 1962,
24, Nov., 641—644 (aura.)

Jlas TcF; MOAMTEPMHY, METOAOM OMpejeseHbl TPOiiHas
touka (37,4°) H T-pa mpeBpauleHust B TBEPAOM COCTOSHII
(—5,3°). Hapaenne naceim. napa TcFg uamepeno cratid.,

MeTOI0M. Pe3yabTaThl OXBATLIBAIOTCA YP-HHAMH: TBepilaﬂ(\
" dasa I (—16,32 1o —5,3°) g P (ss pr. cr.) =—3564,8/T— &‘
—10,787 g T+41,1252; teepaas ¢asa I (—5,3 no +37,4°) |
lg P (mx pr. cr.) =—2178,0/T—2,295 Ig T+ 15,33427; xua- )
Koeth (4374 mo +51,67°) Ig P (mm pT. cr.) =—2404,9/T—
—5,8036 Ig T+24,8087. 13 aKkcmepHM. JaHHBIX BBIYHC/ICHDBI ™
npu 37,4° sutanpnuy cyGaAHMALHH (8555 Kaa/moab) 1 ucnape-
nus (7427 kaa/moav) TcFg; sntanbnun cyGanmauum TBEpAOii
dbasul I npu —5,3° (10577 xaa/moab) u Teepaoit ¢asnt 11 .
(8750  xaa/moas), suTambmHs  (a3oBOro  nepexona s\
(1827 xaa/smoab) w sutponus nepexoaa (6,82 suTP. en.).
Koncranra Tpyrona pmas TcFg (kuak.) —cocrabaser
220 kaa/moabepad.  CoBMeCTHBIM pelleHHeM yp-Huit
lg P=f(T) naiimennl 3Hauenus TPOIHOIT TOYKH M T-pbl Mpe-
BpallleHHsl B TBEPAOM COCTOAHIH 37,36° u —4,54° coot-

z'/g&{./é BETCTBEHHO. A T'panosckas
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'lieBaeT npeppallenie B TBEPAOM COCTOSIHII npu T-pe —4,54%

g0 p=—2404,9 - 1/T — 5,8036 1gy0 T+24,8087. TcFs anTCp-

le ¢ ‘
- 6 E199.  [Jlasnenne napa u Ttoukn mepexopa TcFs Se-_
- |——lig H, Malm J. G. The vapour — pressure and transi- =
tion points of TcFg. «J. Imorg. and "Nucl. (hem.», 1962, l\.
———— | —— 24, Nov., 641—644 (aura.)
\ ]/IB\ICpCHbI aasaeine mapa i Touki nepexoga TcFg. Hab- \
Jcuie napa MoOMeT GbITb NPCACTaBAeHO  CJCAYIOULHMH
_| yp-uusizui: tBepRoe cocrosimme 1 (or —1632 no —53°C) o
== g0 p=—23564,8 - 1/T — 10,787 1g10 T+41,1252; TBCpmOC cO- « N
__ _|crommme 2 (ot —53 jgo 37,4°C) lgxu p=—2178, Ox )
. X 1/T—2,295 1g13T+15, 33427 xKuaxkoerb  (37,4—51,67°C .

.M naaputea npn T-pe 37,4°. - . C. Xomon

- Q
Q

4 /961(' 6

R







Sidadaliis 1L e

-rc ;: ~6083 THE VAPOUR-PRESSURE AND TRANSITION .

TS OF TcFg. H, Selig and J. G, Malm (Argonne Na- |

“tional. Lab., 1), J, Inorg Nucl. Chem., 24 641-4(Nov.

..1962). (TID-15274) ’ b e SEE. 6 S
The vapor-pressure and transition points of TcFg were . s
~%.. . ' ---measured. The vapor-pressure is represented by the - b mommrnypns i o
~ following equations: Solid I (~16.32 to —5.3°) logyp = . 4
o= —_(3564.8/T) — 10.787 logy,T +41.1252; Sold I (~5.3t0 ~ ~—— "~

; . 37.4°) logyp = —(2178.0/T) — 2.295 logy,T + 15.33427;

""" Liquid (37.4~51.67°) logyp = ~(2404.9/T) — 5.8036 log;yT +

o ..._24.8087. TcFg undergoes a solid—solid transition at —4.54°__ ...
{ ‘and melts at 37.4°, (auth)

VA !963 N-S'
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The vapor-pressure and trghsition points of TcFs. H. Selig
N and J. G. Malm (Argonne N, tl. Lab., Argonne, Iil.). JTTnorg.
“Nucl. Chem. 24, 641-4(1968). The vapor-pressure_and .transi-
tion points of TcFe were measured. The vapor pressure is repre-
sented by the following equations: Solid I (—16.32 to —5.3°)

log p = —(3564.8/T) — 10.787 log T+ 41.1252; Solid I (
P (—=5.3 to 37.4°) log p = —(2178.0/T) — 2.295 log T +
LI 15.33427; Liquid (37.4-51.67°) log p = —(2404.9/T) —

5.8036 log. T -+ 24.8087. TcFs undergoes a solid-solid transi- .
It__L tion_at_—4.54° and melts at. 37.4°. “RCIX .
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1968
VI-2146
MOFG,Tch,ReFG (Sll post )

sl

Singh R. B., Rai D'K;,‘

Can.J. Phys. , 1965, 43(1) 167-9. féé"
Valence force constants of MoFG, N

TcFg and ReFy. f

J . . CA,1965,62,89,9814f . -/

e o1



IV

Vi, sil.post. (Rhﬂ6,RaF6,TeF6,MoF6,ReF6)
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singh O.N., Rai D.K.

The mean-square amplitudes of interatomic dis
tances in some, octahedral hexa~-fluoride mole-
cules. - '
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= 6 E1001. Marnutras aHomanaust TenaoeMkoctH JTcFe npui
3,12°K.. Osborne D. W, Scheiner F. Magnctic
anomaly in the heat capacity of TcFe at 3,12°K. «Proc.™
12th Int. Conf. Low Temp. Phys., Kyoto, 1970». Tokyo,

——-197], 797—798 (aurJ.) ———
? ) OGnapyzena anomannsi A-tinma B Temmoemkoctn TcFg'
%’_ — | _npu 1-pe 3,12°K. B paitone 1-p 5,8—22°K mnpumensanach
ofuluHast MeTOAHKA H3Mepeilns ¢ nojorpesoyM obpasua, BhHe

_Kanoprme'rpa NnoJAcp:KHBaNaCh TMOCTOsIHHAMA T-pa, B Kala0- ———_
pHMETpE H3MepsJaace T-pa A0 H nocJse Tojaorpena. ﬂpu'
T-pax 2,23—11,35° K TemnoeMKOCTb 13Mepsilach no CKOpo-

@
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CTH Harpesa, KOTOPBII SIBASICS CAEACTBHEM PaXHOAKTHBIIO-
et *Tc. Beanunna, oGpaTuasi CKOpPOCTH HarpeBa, papHa
BeIHYHHE TEMIOGMKOCTH, YMHIOZKCHHON Ha NOCTOSIHIBIT (ak-
TOp — CKOPOCTL PajHOAKTHBHOro Harpena. DToT (akTop on-
peaessyicst MyTeM CpaBHEHHST DAHHLIX MO TEMJIOeMKOCTH B
obuieM NpH H3MepeHHAX OGOHMH METOZAMH B HHUTepBaje
T-1 58—11,35°K. Hamepeuus marh. BOCNPHHMUHBOCTH
noxasany, uto B TcFe cymectByer ¢eppomarn. ynopsimoue-
nxe npH T-pe Hike 3,12° K. Marn. Bxaag B suTpommio pa-
Beli Sjo k—3S2,23 k =5,60 mx/Moan-rpan. A. C. Aunnpeenxo
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— : 14 B858.  TenmoemKocTs, SHTPONHA H 3Heprus [uodeca.
rekcaropuna Ttexweuns mexay 2,23 u 350 K; maruutnas

6 é anomanust npu 3,12 K; cpepusis ameprus B-pacnaga *9Tc.
Osborne Darrell W, Schreiner Felix, Ot-

to Klaus, Malm John G, Selig Henry. Heat
capacity, entropy, and Gibbs energy of technetium he-
xafluoride between 2.23 and 350 K; magnetic anomaly at
3.12 K; mean B encrgy of Tc. «J. Chem. Phys.», 1978,

68, No 3, 1108—1118 (anru.)
B umtepsane 1-p 2,23—350 K li3Mepena TemJIoeMKOCTh
.t wiak. “TeFg (I). Ipn 268, 335 K I npercpnesaer
c 5 noanMopduoe npespauenne ¢ AH=8024,9+50 JUK[MOJID,
P/ 4 ) npu 311, 136 K nuasures ¢ AH=4618,86+1,60 n:/M0Jp.
— T-puas 3asucnMocts C, noxasana A-06pa3suyio anoMasmiiio
4 g -/T_‘ ¢ mikoM npu 3,12 K, cpasannyio ¢ mepexojioM B ¢deppo-
/ Z " MarHHTHOC COCTOSIHHE ¢ MAarHHTHOI aHTponueit 5,823 mxk/
[Monb-rpan.  Onpemesennst maotmoetnn 1 gann st
HH3KOT-pHOIT Moxupukauun p=0,017545—6,22.10-6T MOJIb)
[eM?, ans Bricokot-phoit p=0,01703—10-5T, aas wmax. I
p=0,017599—1,69-10-5T monb/cM?, aas ras. | PV=RT —
79,6-T2.P. 3uavenne _craun, sutponuy ras, 1 no_3-my 3a-.

X 197587



kony mpi 320 K cocrasiao 371, 278%0,750° a%/Moab- .
-rpaa. M3 MoseK. TOCTOSHHBIX Tonyueno GoJee HH3KOE;
auavenne 367,53 mx/Monpe-rpan. B murepsase 5—350 K
paccyuTanbl H TalyJHPOBaHLl TEPMOAHHAMHY., (PYHKUHH A5
KonpeHcuposannoro I, B uutepBase 50—1000 K ans 1 B
COCTOSIHHH MAeaabloro rasa. Ilpu 298,15 K 3nauenus
C°p, S°, —(G°—H?%)|T nx/Moab-rpax m H—H°, jx/Moab
cocraBuai coors.: TB. I 157,84; 253,562; 124,95 u 38331,
ras. I 120,88; 361,32; 280,76 u 24018. U3 pagnoaxTusHOTO.
caMopasorpeBa | oueHena cpeaH. 3Heprus fB-pacnajga c.
9Tc, paBnas 97,2+1,2 k3B. A. B. Kucuaescknit’
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ﬁ /yy‘p;
; c 6 “88: 1425150 Heat capacity, entropy, and Gibbs energy of

technetium hexafluoride between 2.23 and 350 I n!:u:n(-(l:c
anomaly at 3.12 K; mean 3 energy of lvchn(:hum—.l).

(\J
RQ \)L 6 Oshorne, Darrell W.i Schreiner, Felix: Otto, Klaus; Malm, John
iG. Selig, Henry  (Chem. Div., Argonne Natl. Lab., Argonne,
T‘éb HL). /. Chem. Phys. 1978, GA(3), 1108-18 (Iing). The heat
eapacity was détd. of solid and lig. Tel [13842-93-8] at -
2.3 350 K. The std. entropy, S, the enthalpy increment, (F -
A1), and the Gibbs energy function, ((j0 - H) )T, were caled.
AL T = 20815 K, the thermodn. functions have the following
?/h . e J. g? values: Cp = 16781 JK-Lmol-1, S0 = 953,52 & 0.2k JK -L.mal-,
Jd (1" - 1) = 38331 £ 38.J mol 1, and (G0~ HO/T = 12495 +
(12 I Lmaol 1 Tels bas a solid -solid transition at 268335 K
tassocd. with an enthalpy change AH%, = 8024.9 + 5.0 J mol-1, It
m. 31L& 0.05 K and has an enthalpy of fusion of A =
¥ A618.86 £ 160 J mol 1. T'els has a lambda-shaped anomaly in
the heat capacity with a peak at 3.12 K, probably caused by a
transition to a ferromagnetic stafe. A similar lambda- shaped
transition was obsd. for Rel's at 1.30 £ 0.05 K. The magnetic
entropy of "Tel's is_estd. to be 5.823 JK-tmol L The 3rd_law

CAGE LS 10



value for the std. entropy of Tels vapor at 320 K was caled. to
he SO (T'els, g) = 371,978 + 0.750 JIC Lmol 1. Mol. data for Telg ¢
lead to o lower value of S0 (Tel%s, g, 320 K) = 367.53 JIK-tmol-, -
The entropy from mol. data can he made o ngree with the .
calorimetric value if {he frequency for the inactive vibrational
maode rais lowered to 131 ¢m from the reported value of 145
cm L The av., energy of the 3 decay of ™Te evaluated from the -
radioactive sell -heating of {he sample is 97.2 + 1.2 keV. "This

no. exceeds the literature value but agrees with a more recent.

ill'(‘;{l’.‘lll’(_l_l_)_f_‘!vlll(!_[_f"f])_ﬂjl‘(ln].____'_ S e s
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