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BISMUTH
2-

3% 2/n+
Na3SbCl6
@)4{2\@& o _Sn_Clﬂeti)_ . 4s 4p 4d E.N. As, Sb, and Bi ions in
20, ,@,v / ASO | l I I I I | | I | 22 aqueous soln., see p. 47 As,03, glass or | bszOl3ll
cr., cub., colrl.
AsH3, arsine I SbH;, stibine | BiH3, bismuthine (AsH),, 0 5 5p 5d m.p. 278, AH = —665, sol. in H,O | AH = —707, sol. in HCl, HNO,,
g., colrl, v. toxic, with odour of red, poly- Sb | 1 I ! I 1 | | I | 1.9 (~2%), arsenolite (white arsenic), conc. H>SOy, alk.; senarmontite,
garlic H,S v. unstab. mer, sol. in d = 3.87 d = 5.58
> : 6. 6 6d
m.p. —117 —94 _ b — — . HNO, .0 5 d mol. E4Og in lattice points of diamond struct. [struct. analogues of P4Og; E—O 1.78 (As),
bp. 62 18 — N~ Bi I I B B B | 1.98(Sb)] %0 E ON =343
dec. 300 150, exp. 20 slowly > 20 (% -~ 21° - 5700 H 360° (pOs)
AH +67 +147 +231 (TC]) o @ /$ monocl., claudetite, d=4.29 rhomb., valentinite, (antimony bloom),
sol. in H,O = 17 vol. % 1 RS d =575
: ~ o O -\‘l‘
sol. in CS, ~ 99 vol. % [MesAs 1, cacodyl. fiq.. P> /MC m.p. 315, b.p. 465 m.p. 656, subl. 1570
. . . papx struct.: corrugated layers of [:EQj3),] y-tetrahedra, s), R
1 022 | 012 with foul edour, b, 170, - t gated layers of [:EO;] y-tetrahedra, /OEO 100 (As), 90 (Sb)
mol.: trig. pyramids infl. in air _ // : As—O 1.72-1.81, in g.: E40¢ mol., E—O 1.78 (As), 2.00(Sb), /EOE 129
E—H 1.52 1.71 : ; S e 1 1800°
) -
/HEH 92 91 (%) AN E,O
Q) ~ 23
. 0 i
no donor activity, [AsMe,] "X, X=Cl, CN, S/2, /c(\,’C As | _ Sb Bi _ /{ o T \200 (—H,0)
strong Red cacodyl salts, O/2 (oxide), liq., met., grey, brittle met., silver-wh. 2 e
-5.75H,0 (8:46), with foul odour H,S0, (conc.); HNO; (dil.) HAsO, + H,0 2 H3AsO3, known in soln. = Sb,05 - n H,0|, wh., sol. in ac. and alk.
clathrate d 5.72 6.62 980 0 = = only, Kue; =107, Kpas=10""*, pH~5 SbO(OH
N = y p
4 M(liq NHy: HeCIN ™ — m.p. 817/36 - 10° Pa 630 271 o == =N (cop ) MOH
NS ’ ~'hy) b.p. 615, subl. 1634 1564 \ ~ —_— e — — — — i
42;\/-@% Pl‘epara[_ \(A&US p B ) \\ MO -
> & M'AsH,, M = Li—K, cr., 1on lzi\r Cacy ] sol. in Ox-ac. \ Hl B>~ Arsenates [II1] (arsenites) (Sb0),X, oxosalts Antimonates (IIT) a”
S yel., dec. 0(Li), 10(Na), ‘Pur,',y\E\I&)\ sol. in alk. (1) | | \ \ ° ~| NaH,AsO3; NaAsO, (prior| | (antimonyl salts) ' (antimonites) )
80°(K) (— H,> + MAS") ~ Eogs+/g,, 10.30 | t024 +0.23 \ \2& Na,HAs03); K3AsO03 Sb,05(OH)CIO, - 1.5H,0 M;[Sb(OH)4l,
HAs(HgCl),, cr., yel. met. conductivity (increases from As to Bi) \ \2 Ag3AsOs], yel., [Sb(OH)SO4(H0)], MISb(OH)4],
KSbH,, stab. <KAsH, o- hex. (rhombohedral) struct., close to blk. P \ \fo% SP=10"" Sb,04(OH),(SO,), anion: tetrah.
a 4.12 | 4.50 4.75 o\ \OJ CuHAsOQOs/, yel., klebelsbergite ga;l))(())z .311-—11201
” 54.1 57.1 57.2 ; %, \ \ [:AsOs5] — y-tetrahedron, Sb,0(SO0.4)s; SbeO+(SO.)s R 5305( X )Sb o
- . CN3 (= 8-5) ) As—0 201 [HsO21 " Sb,0,(OH)SO)s - Ho0| | nvimr’ 6% NP ar &
AsR3;, trialkylarsines, E—E 278 3.18 3.64 As(OH)SO4 M;Sb010; M2Sb,04,
stron ¢ el. donors HCI * : : : \ KH(AsO»); - H,O [(SbO)2(OH)(NO3)],, in struct.:| | struct.: y-tetrahedra
[PASR).] between layers 3.33 3.36 3.53 - \ MAsO,, M = Na, K, NH,| | disphenoid [:SbO,], [:SbO;] and y-trig. bipyr.,
rCl C03 4A R Lsubl. in atm. H, 1270 (As) 1 lig. . \ Pb(AsO,),/, yel., -tetrahedra and octahedra, Sb—O 1.82-2.18
[IrCCO)(AsRs),| B-, powders, blk. amorph. or mirror As(p), Sh, Bi \ chains of [:AsOO,,] Sb—02.0-2.6 M"[Sb,04], M"' = Mg,
] stab. in air ¢ : : Zn, Mn-Ni, struct.
B Y-tetrahedra in struct. SbO(H,PO,) - H,O ’ >
[PhyAs]* X", [RsSb| " X", AW 47-5.1 53 analogues of Pb;Oy
X = ClO4l, I, v. unstab. /*: T > _80° t g t As(HSO,)3 H,0 (ex.) >
OH, tetraphenyl- & (—SbH;) E, & 2E, <> 4E MISb(C1O4)al
arsonium salts - y-, cr., yel., wax-like, rapid | E = As, Sb Sb(oC|04)3, MISb(SO4):l
L d=1.97, dec. 358, sol. in CS,, volat. with ool |Bi= 2B, | @ bb————————— — 2% sho(ci0,) 2 [H30L[Sb>(SO4)dl
M.E. 20 H,O vapour, v. react. (oxidised in air) el. analogues of N, H,SOy4 (conc.) Sby(SOy)s, needles, colrl., | | CalSb4O4(OH)x(SO4).],
3k . . ai . eretaite
Arsenides Antimonides (stibides) Bismuthides type struct. In struct.: Asy mol. Coﬂt“ms 1,0 I:l\)]a Sh(POy),, struct.: chains
CsSb: MLSb: Li-Sh M.Bi: MBi CuAL tetrahedra, As— As 2.44 ~10% SbH; Sb(NO3)3; Sh,(HPO3); 3 4)2, -
4 s> V125D; Llsoba 2008 . 7 ~—_ & SbPOy, stab. at 1200° | | of [SbOg] octahedra
MsAs, M = Li-K M;Sh, M = Li-K M;Bi, M = Li-K,| NasAs ~ S50, SbPOL. stab. at 12000 | | b O 3H,0
X s . ; 4, M = Ta, Nb, . ] >
M;Asqy M,Sb7; M,Sby; LiSh, blue-viol. e /Q\ ~ = \SQ; - ibi ali tartar emetic (potassium anty-
Z | SrAsy; SrsAsg BaslAss, | +H,0 — MOH + EH,] P Kog =30 e stibiotantalite
Z | CasAsy; CaAs, Mg;Sh,; BaSh " | CayBi CuAu o> By %0, TR ASI T AP [Shy] T exists in columbite monat tartrate-THh)
E Mgs Asz,. po Azs Cagssbz, o [3Sb L Mg”Bim s 1(‘/3 “ 17&&0\7‘5;0 soln.; colrl. cations, diamagn. 09_/) o)
3 29 '3 2 11 109 3| 7129 3012 23 X 2+ . .o
ZnzAs,; ZnAs, Ca;6Sbyy, Zintl phases 4/04 (X/p\ 66\ (]t;l'uegu;ltcol [S,S] umélgr;ty) O\C/ \Sb/ \C/ o
ZnSb; CdSh Fusible alloys of Bi (eutonics) “Aye, 'stlzﬂAlCl‘dz’ m.p. I _o® Mo |
+HCI — EH;1+MCI; in struct.: [E;] clusters, rings, chains, E—E 2.53(As), 2.84(Sb) — 4 | !8] 5+[ o+ al2 I HC ClH
AlAs, mp. 1740 AISH InBi NacCl m.p. Alloy composition, % [Big] > Bi " [HfClg]3™, cations — H é CH
GaAs; InAs, m.p. 1238 GaSh Bi | Pb | Sn | Cd [Bi,]"". n=3 — triangle, n=5 - | SO 0~ |
2 | 943, sohalerite type stri InSh 69-89 (Gutri alloy)  [47.4 [194 | 199 | 133 trig. bipyr., n=8 - square anti- C. Nt C
£ , sphalerite type struct., n 69-75 (Wood’s metal) | 50 25 125 | 125 prism and n=9 — three-cap trig. o/ AN Ve \ J NO
T; semiconductors; LnAs; LnSb 9020 § meta 50 30 2(’) ’ prism, Bi—Bi 3.1-3.9 D O O
S|+ HO — AsHzT + ... CsSnShs, exists in g. - cr., colrl., readily sol. in H,0,
Ba|Zn,As;], layers of Ca4AISby,; 30 48 36 28 6 30-Hg exists as 2 optical isomers, }
[ZnAs,/4) tetrahedra in struct. melts under friction 29 57 — |14Hg [:SbO,] — disphenoid, /OSbO 80
TiAs; ZrAs TisSh
NiAs, NiAs type struct., TiSbh; CoSb; NiSh Ag, Zn, Cd, Pb, Sn, Fe—Ni Type-metal alloy — - 60 15 25-Sb
red Ni pyrite (breithauptite), do not form bismuthides VR - As,Ss|, yel., SP=10", Sb,S;|, orange, SP= 1073, Sulfosalts
FeAs; CoAs NiAs type struct. é{éx i As4Ss3, AsS, As,Ss, cr., golden, m.p. 310, cr., grey, m.p. 560, M;AsS;, light-yel., hyg.
VAs; CrAs, MnP type struct.; | TiSb,; CoSb,; NiSb,, U;Biy4, PtBi,, Au,Bi — -~ ,1‘ 100° M2A§456 b.p. 723, AH = -96, b.p. 1160, AH = —158, sol. in Ag3AsS;3, proustite
N VsAs; FeS, (marcasite) type struct. | intermetallic compounds R sol. in (NH,4),CO3, HNOj3; conc. HCI(2); Cu3AsS,, enargite
= FeAs;, 1ollingite NiSbS, ullmannite - / As4Sy, glass or cr., orange, m.p. 320, +OH™ — [ES, 03 _,1]3’; +82— [ES3]3’; P [EVS4]3’ TIAsS,, lorandite
< | FeAsS, arsenopyrite Zintl poly.amons (C??3IC'OAS3L . b.p. 565, sol. in M,S and NaHCOs, realgar, orpiment, | antimonite (antimony glance), PbAs,S,, sartorite
§ (mispickel) CuzSb, Cu,Sb Cy2+ [Na;L4|Biy I:O - Xlgz' pyramid, As4S4 mol. in struct. and g., in monocl. (isostruct. As,Os) in rhomb. struct. Cs,SbgS;3; RbSb3Ss - HO
CuzAs,| gy [NasL4ISb; CS* N 231} analogues of S4Ny (but S and E bands of y-tetrahedra [:ES;] NaShSy; K,Sb,S; - H,0
As(HgCl)z/|, brn. \ EH; [Na3L,JAsq1, 30) OV A S~ atoms exchanged their places: in g.: As4S¢ mol., struct. analo- and y-octahedra [:SbSs], M;SbS3; AsSbS;, getchellite
| Hgc, HeClh 03 L = En, cryptand @\g : gf;co(cc(;))“h As, — tetrahedron, S, — square); gues of P,Og, As—S 2.25, Sb—S 2.46-3.14 Ag24Sb,Ss, polyargyrite
Hg;As, ], blk. P M S 11 13(CO)s, hed +KOH — As| + KAsO, /AsSAs 100, /SAsS 114 CuShS,, chalcostibite
AgE - 3AgNO; = [EAgg]’t (NOy)3, cr., vel. Py clusters tetrahe 5? + K3AsS; As,Ses), cr., brn., m.p. 360 PbSb,S, zinkenite
i- Bi—Ir 2.76 Struct.: tetrahedra and
* See footnote (o p. 58 Bi S, Y-tetrahedra, Sb—S 2.4-2.8
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