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4+(d") 5+(d")
H, ™~ -
S, S e . JORS
TaO,(?), cr., Pa0;.,, cr., Nb12029 Nb,Os_, 26 Ta,05 R Pa,05
dark brn. bl., sol. only in Nb»,0s4 n<0.54
HF, CaF, type Nb50s62, cr., colrl., diamagn., sol. in conc. HF
struct., stab. phases not Red with M not Red with H,
AH = —1029 AH = —1903 —2055 —2092
l ¢ -, thomb., Ta CN 7 (pentag. bipyr.)
cr., red, tetrag. l 830° l 1320° P l Niobates, tantalates (V) > _
B-monocl., m.p. 1490 p-monocl., m.p. 1872 cube co NaiaNb1037; - [RNIsHuND12036 - 28 H;0, sol. in HyO (pHA~5!)
- ocl., m.p. s - ocl., m.p. s s M,CO4
pruck: d‘;;‘,agﬁjdf and o S;;gf;golfl‘;‘;edlg;‘;d b [R NJ¢[Nb4O2s] - n H,O, isostruct. to [V;gOa]® ", Nb—Nb 3.27-3.48
and 1.83 Ta—O 1.71-2.38 RbyTai9027; K3Nb;Oyo
= —H,0 ?500O & OQO) Ms[1\116019] . nHzO, Md: K' (n =1l27 16), Li|, NaLl,dv‘ str.ongly hygrgl.
~ = - i MO in soln., not oligomerised; anion: cluster, [Mg] octahedron is enclosed by
1(3[ 1\512)6 3 whszﬂiinZLI;Z?il in conc | EI?(Z; d ’;ll:zol nciar(e(zgzﬂﬂ large [O¢] octahedron with 1 at. O at centre and 12 ats. at the middles of edges
brgnzes > (:?:)\‘ K, ;%0’8 and K - 10’15. 107'° and 16’13 with alk . RbM:O17; KrAMsO1ql - nH0, 1 = 10 ~32; Cs3TasO15 KTasO13
L i acl . basl ” . +HNO; CaTa40q1; KM;0g; NaNbzOg - H,O; Ca,Ta, 04
M = Na-Ba O< HNDb;Og, isostruct.to Nb;O,F | HTazO0g M,CO; (ion exchange) Sn(Nb.Ta)0-. thoreaulite. (Y.UNNb.Ti)O it
Ba,TaO 100°CJ HNDO, = [H30]Nb:Og HTaO; 2 n(Nb,T2),0, thoreaulite, (Y,U)(Nb,T1);O¢, cuxenite HIMO,] - n H,0
«Ta03 E k K]V{IO3 qlneta—), perovskite type struct., ferroelectrics \ monop‘:troxonzio‘t;ic
NbO,(ClO4) <= NbO(ClO,); [O=NDb(SO,)s] octahedra, Nb=0 C }’] (I;/IO’) F M,: N?)’ P hl T icrolit \\ cr., yel. (Nb)
Nb,04(SO4); Nb,03(SO04)z; Nb,O(SO4)4 1.73, Nb— O 1.96-2.26 K"Mi) (ojt 2 ) (pyrochlore), Ta (microlite) N4 or colrl. (Ta),
NbO(NO3)s MINb,(OH),(PO,)s] - n H,0 St 0T . . . N\ \Q dec. >100;
NbO(PO,) = NbPOs, struct.: units M;[N;O(Czé)“);]ftés[NbOz(P207)] 17 M Ta04, MT =Y (forrqanlte), .Sb (stlblotantah.te), . o
of 2 [NbO¢] octahedra and [PO,] tetra- 3 Sakd Bi (bismutotantalite), Al (simpsonite); KsMOs; Li;NbOg AN N + H,SO, ~&
hedra. Nb— O 1.86—2.04 Cs[Nb(CIO )] Niobate and tantalate struct.: condenced tetrag. pyramids, octahedra, ~ N — M>0s5 - nH,0]|
Nb(CfO4)5' Nb3(l.’04)< ' 25) dodecahedra or pentag. bipyr., Nb—0O 1.73-2.55, Ta—O 1.84-2.49 Q> N\
i > | CaNaNb,O4F, pyrochlore K[NbgSi4024]; KsINb14SisOul; K11[SbNb;,035]- 14H,0 19 SN H,SO0, (dil.)
N Ks(NbO3),F; NaNbO,F, N v m
V] /%\O Y H[PaO (SO )] K3[M (02)4] ° "Hzos )
% 20) 2004 cr., yel. (Nb) or colrl. (Ta);
P TaO(ClO,)3; TaO(NO3)3; TaO(POy) | |CsTaO(ClOy), H[PaO(SO,),| [ND(O.T - distort. dode-
/&q, Ta(ClOy)s; Tay(SOy4)s; Ta(SOsF)s 0 Cs,Ta(ClOy4)7; CsTa(ClOy)s T 400° cahedron (Nb displaced
F Ta(TeOFs)s; Taz(POy)s]| CsTa(POy)z; KTa(PO;3):(P,0) H;[PaO(SO.);| from equ. plane)
TaOCl, PaOHal,, Hal = CI-I, H;3[PaO(SeOy)s] L+ 1O
%ag?rz in struct.: Pa CN 7-9 39 NbsO,,Cl; ¥ M,NbOF| Ta;O-Hal, Hal = F, Cl *%% MUMYO 2(0 )L |
bik. o Nbs0,CL cr., bl M;INDOFS| - nH,0, M = K | Ta0X. X = F-1. IO, KoTa 00, > PaO(NOy); - nH;0, n = 1 -4 M'= K- Cs [RNJ
graphite- NbO,Hal, Hal — F1(Cl—yel.. T - red) (soly in H0 is higher then KOsty By ot T et L=F, Cl, H;0, OH, C;04,
like 39 ) 254 > that of K;TaF; by a factor TaOF~ AH — —1297 KTaO,F, avbr; Ia (pentag. Phen, Dipy, Ph;AsO,
) /\\ of 11; Nb and Ta separation ALk, =- A K,;Ta,03F¢ bipyr.), Pa— Br 2.91 (equ.), ” Nb and Ta CN 7 (pentag
P SOCL NbOF;, : accodi arign: TaOCl5, amorph. subst., (=2K,TaF; - Ta,05),| ||2.6(ax.), Pa—0 2.14-227 2V . :
R Nb,Os 350 accoding to Marignac), 7 5 bipyr.)
PR 205 By Nb+ 1, | NDOCls, cr, colrl., subl. 335; > NbCls + Nb,Os; o tort. soiabedron wh., v. hyg., AH = —891, Marignac’s salt o
ST ’ struct.: chains of coupled [NbCl,Cl,/,05 5] octahedra with : : : 327° (NHy)3IM(O2),F 4],
i ot 72 MINbOF,], struct.: chains of ==% Ta,05 + TaCls M,TaOFs5 Anion. octs _
common edge [Cl,], Nb—O 1.99, Nb—Cl 2.53 (br.), TaOB | ~| |kyTa0F Pa,OF« = (EsPa)sO anion: octahedron, [O,]
4 2.24 (termnl.), /ONbO 170, /CINbCI (br.) 102 trans-[NbO,,F4] octahedra, a0brs, cr., yel., S e lemce 2;0F; = (F4Pa),0, termnl., M—O 1.94 (Nb),
TaCly, cr., blk.-grn., PaF,|, cr., brn., NbOBr;, cr., yel., subl., isostruct. to NbOCl;, dec. 320 Nb—O 1.81, 2.14, ) AH = —853 2 anion: sing e-cgp cr., colrl., isostruct. to 2.07(Ta)
hyg., subl. 300, m.p. 1030, b.p. 1630, subl., NbOL, cr., ruby-red, 150° — NbOL, + I, Nb—F 1.89, Nb at. shifted | |TaOly, AH=—723 | = |octahedron (d"sp) UsFo, Pa CN'9
300° . insol. in (HNO; + HF), NbO(NCS);3 from equ. plane by 0.23 [T2,0(OPr-i)s - i-PrOH], * | = MPa(NO;), M = M!, H,
3o 12Ch + TaCly Z+F, type struct., M,INbOCll; MINbOC], cr.. colrl.. unstab.
AH = —707: AH = —1996 anion: tetrag. pyr., HF H,0O
320° PaCl,, cr., yel.-grn., Nb=0 1.70, Nb— Cl 2.36
+ NbCls —— TaCls + NbCly | ¢p1. > 400, m.p. 630, \ 5 KPaF. Pa CN § 0
TaBr,, AH = —52.5 b.p. 850, UCI, type struct., mp.  |bp.|AH | |MNbFe, M = H, m.p. | b-p. | AH MTaFe, M = K, Kopa G
08 e AH=—1045 : K—Cs, [BrFs], [0,] TaFs, colrl. | 97 | 230 [~1903 [02], [XeFs], [XexFl, 2Paly |, insol. in
m.p. 398, isostruct. to Nbly M; H, + — 5 H(-nH-O 5% HF, struct.:
TaCLl,, struct.: chains of PaBr, AH— —863 2 [=—  — —NbFs, cr., colrl, 80 235 |—1812| |[SeF3]*[Nb,Fy;]", anion: TaCL,F 204 | — | — (- nH0) ) hoins of (PaF
[Tals»Cly] octahedra prone to supercooling 2 octahedra with com- TaCls, colrl. [ 217 [239 | —858 M[TaF5]|, m.p. sulbl. AH chains of [PaFo] grs.,
Ta— Ta 3.15 and 4.34 NbCLF, yel. — — mon vertex, TaBrs, yel. | 266 | 349 | —598 M = H,K-Cs Pa—F 2.16 (termnl.),
NbCls, colrl., cr., 205 254| =797 | |Nb—F 1.8-2.0 Tals, bik. | 496 | 543 | —489 K3[TaFgl, m.p. 780, PaFs, colrl. — | 500 | -2190| [238(br) .
183 M,NbF|, anion: single- subl. anion: antiprism 2H,0), sol. in HF M;PaFs, anion: cube
NbBrs reg 268 362 | 556 | |cap trig. prism (d’sp), MTaClg, M=Na-Cs,| | PaCls, yel.-grn. 301 160 | —1143 R/I/Igpé%]’ Pld CN9
Nbls bronze colour [320 with dec.| — | —426 Nb—F 1.8 anion: octahedron, PaBrs, orange 317 — | —863 aClg, yel.
: KsNbFy; MNbCl, ¥ Ta—Cl 2.65 Pals, blk. 300 | — M;PaCls,
3 85 6 b 5 : M = [NOJ, [R4N]
M,TaCl, + - . > with dec. s
12 65 [NbF4] " [SbFg]~, cr., subl. 40, struct.:
viol. zigzag chains of [NbF,,F,] octahed-
ra and separate [SbF¢] octahedra ®
K[M(NCS)q), cr.,

[M(NCS)s],, red-brn.
M(OR),Hals_,,

[M(OR)s],, cr., colrl., hyg. (R = Me) or liq. (R = Et), sol.

in org. solvs., volatile (Nb and Ta separation is possible)

P < NbO(NH;);
NbON, type struct. ZrO, (baddeleyite),
[NbO3Ny]-heptatope, Nb—O 2.07, Nb—N 2.12

33)

28)

dark-blue (Nb),
orange (Ta)

K[M(OR)] ***%
[BaNbO(OEt)s(EtOH), 5|4

Li;MN,

MHals, cr., volatile, hyg., sol. in eth., POCl;, lig. NH3; + H,O — M,0s - xH,0

(coll. soln.) '; MFs: struct. analogues of (MoFs),; struct. of other MHals — dimers

(2 octahedra with common edge), Nb—Cl 2.30 (termnl.), 2.55(br.), Nb—Nb 3.95,
/CINDBCI 101, Nb— Br 2.4 (termnl.), 2.7 (br.); M—12.6-2.9; in g. — (MFs)3 — planar
ring of octahedra, Nb—F 1.83 (termnl.) 2.05 (br.), MHals — trig. bipyr. (d°sp), Nb— Hal
1.88 (F), 2.34 (ax.), 2.24 (equ.) (Cl); 2.46 (Br); Ta
(Cl); 2.45 (Br); PaCls struct.: chains of pentag. bipyr., PaBrs — isostruct. to UCls.
MHals-L, L = NH;, Et,0, POCl;, NOCIL, NO

Hal 1.86 (F), 2.37 (ax.), 2.23 (equ.)
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