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82987\ Neptunium(V) and -(VI) oxyfluorides. “Ba’“én‘,"k‘.E

%EBJ@W, D.; Easey, J. F. (Chem. Div., At. " ;
-rstab., Harwell, Engly. "7 Chem. Soc., A 1968, (9), 22237
_NpO0;.H;0, resp., with anhyd., gaseous HF. NpO;F; can bel---
‘prepd. by a variety of other methods including direct fluorination

(Eng). NpOF, and NpO;F; are obtained by treating Np,O; anT

of Np,Os or NpO;.H,0 at 350° and 225°, resp. Attempts toi—
reduce NpO,F; to NpO,F have resulted in the formation of penta-| ‘

.valent oxyfluoride products of variable compn. X-ray powde .{_

diffraction patterns for products in the range of compn. NpOj.g
F1.5-NpO;.4F1.4 are identical. Some chem. properties, ir spectra,!
and x-ray powder diffraction results are reported for these oxy-
fluorides. T RCGF
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{  .-117581k YThe fluoride complexes of neptunyl(VI). Sten|
Ahrland-aiid Lars Brandt (Univ. Lund, Lund, Swed.). =dcto =
7 A F *Ckeémi~Scand 722(1);7106=14(1968)(Eng). The complex forma-
N _0 tion between neptunyl(VI) and fluoride ions in aq. soln. was in-
P vestigated at 21° by an extn. method involving equilibration of
‘the neptunyl(VI) between the aq. phase and a soln. of BusHPO,

:(DBP) in CCly. To prevent the hydrolysis of neptunyl(VI), and[
also to keep the DBP in the org. phase, as is desired, the aq. phase

'Jl/ o r B-pP~ ¢ 98
/3 2

~——4A————— | ——must have a fairly high acidity. As ionic medium in this phase,——
f\ M HCIO, was therefore chosen. The volatility of this medium
C. also facilitates the anal. procedure. Within the range of concns.—

‘investigated (neptunyl(VI) =0.44 millimolar; HF =< 4.51M),
only the 2 complexes NpO,F+ and NpO;F; are formed. Their,—
“‘acid’’ stability consts. are i* = 8.6 &= 2.1 and 8,* = 13 %= 3,[

resp. Further, the const. for the DBP extn. reactionis K = (2.0r_
== 0.1) X 10%. The fluoride complexes of neptunyl(VI) are
‘weaker than those of uranyl(VI). . RCMW L_
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) 16 B12,  Cuntes i nekoropsie csoiicrsa NpOF: n NpFs.
Apo6umencxuii 10. B, Cepux B. @, COKo-
‘woB B. B, Tyasbckuit M. .H. «Paanoxumns», 1978, 20,i
Ne 2, 238—243 , L |

B3sanmopeiicteiem NpO, ¢ KpF, B Gessoau. HF uan rua-!
-posmnzom NpFs B cpexe HF ¢ noGasaenneym 1. xaman HeO:
nosyuent NpOF, (I). Baammogaeiictaies NpFy ¢ KrFe B HF:
_moayuen Genwit Kpireramany. NpFs o (1I). Haiiaeno, uto;
I — nesetyuce KpacHo-KopiyHeBOe B-BO, YCTOiuiBOC B OT-,
CYTCTBHC BJIaTH, HO Ha BO3ayxe THApOJH3yoLlcecs 10’
NpO,F,. Tpu p-pemnn. B H,O 1 o6pasyer p-pet Np(6+).,
Asoritokuciasie p-put 11 ycroitunser 11 ne coaepat Np(4+)
it Np(6+). MerogoM TepMOMaHOMETPHH C KOHTpOJEM IpO-

.AYKTOB TCPMHY. pPa3JIOzKeHIs . BCCOBLIM, XHM. H CHEKTpaJb-

upiMi (MK-, KP-). MeToaaMit H3yyeHO TEpMiy. pasJloKenue

. 1, 11. Tloxasano, uto I pasaaraerca B 2 crazun. Ilpi 130—
- 140° 1 o6pasyer NpO,F,, NpOF; u NpFe, a 3atem mnpn

230—270° — cmecb .NpOgF2 11 NpFs. Tlpn Tepyuu. pasio-
sennn 11 prime 80° o6pasyloTcst npOMeKYT. (PTOPHALL co-
-craBa_NpgFg, NpsFiz 11 ap., a KoueunbiM TPOAYKTOM P



3=
aserest NpFy. Cpapueimne p-unit oxncaenns NpOz u UO; ¢
nomowio KrF, B HF nokasaao, uto nopo6io npoueccam
B BOMN. p-paXx, OKHCJelne mnpoTexacrt uepe3d ofpasosanie:
NPOMEJKYT. COCAMHCHNIT co cTenenblo okncaenns Np i U,
‘paBuoit (5-4) n (64) coors. P-wimi oKicnenus, ocoGeHno
“HH3KOTCMIICPATypHbIC, MPOTCKAIOT CTYMEHYaTo, I XOA P-LHH
33aBHCHT OT C€OCTABa HCXOAHBIX  COCHHIEHH, MpHYeM He-
YCTO/YHBOCTL COCAMHCIN OKa3bIBAaeT pelualouice BJHAHHC |
‘ua Mexammasm p-uuit. Chesan BbIBOJ, 4TO HEBOAHBIC P-pbl
KrF, 'MoxHno ncmosnb3oBath A7s OnpeAeteHHs MeXauusma .
p-unit ¢ropuposamus. - H. A. JloGpumnna
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' 21B3128.  Mccnepomamus cy6numaumm NpOF,. Sublimati-
on stadies of NpOzle /Kleimscyhmidf P. D, Lau K. H., Hil-
denbrand D. L. //J. Chem. Phys. .—1992 .97 ,N¢ 4 .—C.
2417—2421 .—Awrn.

Metogom MC uayueHbl netyuue npoAaykTbl, cy6numupyto-
wuecs npu Harpese NpO,F, B 3¢Py3noHHon suenke Kuya-
ceHa. MexaHW3M Tepmuu. pasnoxeHus NpO,F, cxopen ¢
MexaHu3mom pasnoxenus ThOF, Ho ne UO,F,. Ou paercs
cxemon: 2 NpO,F;(18.)=NpO,(18.) 4 O,(ra3) 4 NpF,(ras).
AHanuM3 Ha OCHOBE BTOPOrO 3aKOHA TEPMOAMHAMMKM M3me-
peHHbix pasn. NpF, npu 1-pax 820—985 K nossonun onpege-
MMTb M3MEHEHWS 3TanbNuu W IHTPONMH B 3TONW pP-UMM Npw
T-pe 298 K coors.: 556,8:12,2 k[ /mons u 324,4=13,8 Do/
/Ke+monb. C ucnons3osaHuem nMT. paHHbIX OTCyAa BbiYMChe-

Ha JHTanbnus obpasosanus NpO,F, (r8.), pasHas —1608=
*10 k[x/mons wu 3nTponus obpasosaHus, pasHan 147+

9 Aw/Ke mons. B. E. Ckypar
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117: 179369m " Sublimation studies of difluorodioxoneptunium|
(NpO:F2). Kleinschmidt, P. D.; Lau, K. H.: Hildenbrand, D. L.|
Nucl. Mater. Technol. Div., Los Alamos Natl. Lab., Los Alamos. NM:
89545 USA).  J. Chem. Phys. 1992, 97(4). 2417-21  (Enp).
By using Knudsen effusion .mass spectrometry, the authors have
wentified the following reaction as the sublimation decompn.
mechanism of NpO.Fa(s): 2NpO:Fa(s) = NpO.(s) + 0:(g) + NpFilg).’
‘rom second-law enal. of the measured pressures of NpFu(e) over the
, - temp, range §20-935 K, the derived enthalpy change at 295 K is.
P j A%4.8£12.2 kJ/mol and the entropy change is 342.4 + 13.8 J/K mol.:
A/él A ) From these values and enthalpies of formation and entropies
/ teported in the literature for the other species. the authors cale. the
enthalpy of formation of NpO:Fa(s) to be ~1608+10 kJ/mol and the'!
#atropy to be 14729 J/K mol. -

@. A.1994, I1% /g
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