PHOSPHORUS

2- 1- 1+ 2+ 3+
Reference:
/ Y >0° \
PH3;, phosphine, gas, eolrl., toxic, evil-smelling, P,H,, diphosphine, liq., colrl., m.p.—99, | | (PH),, solid, . P*\Y\A [R4N][Ru4(CO)12(u3-PO) /é))\ . P,03, phosphorous anhydride, cr., wh., m.p. 24,
m.p. —134, b.p. =88, infl. 150°, AH= +5, b.p. 63, struct. analogue of N,Hy, P—P| | yel., does not| = - P40, polymer cr., stab. -f>\ 1550 /P b.p. 175, AH = —1640 (for P4Og), sol. in org. solvs.
v. strong Red agent, sol. in H,0 20 vol %. jt = 0.58: | 222 p_H 1.45, /HPH 94 and 99.| | react with ac.[* 00 In gas, solns and one of modifications: P4O¢ dimers.
mol trig. pyramid, P H 1.42, /HPH 93 (") dihedral /74 d gauche- i d alk.; | In mol.: 4 y-tetrahedra [:POs], bounded b
-5.75 H,0 (8 : 46), clathrate ihedra (trans- and gauche- iso-| | and a -0 n mol.: l//-.tetra edra [:POs], bounded by common
N ' N _ mers), infl. at 20° (as impurity in PH3),| | 400% P,+PH; o_ % O vertices, forming "large tetrahedron" [P4]. In other
PH; +H,O0 = E¥){3+H20_<j IB(? +PH; does not react with ac.; 3 3 3d E.N \<~II>% modifications: polymers of [PO,] tetrahedra
k=10 K=10 - nH,0, clathrate ' 0 S {4 e
v. weak donor P |1|¢|¢| | | | 21 _
PR3, strong donors N H,O -3 o o .
INi(PH3)JJ; [Co(N2)(PRy)s] e (P0s)  (Cas(POy: Pracy o >p_ o
HyG00: ~ - 7AW ~ 7
/ S 0); HOy Z(~-H o 20N <O A P P.
Q,‘i;//gz” Hzg\\\M (lig. NH3) I(— P 13), O\é)~ — . T —a P4, wh., soft, waxy (.C/ ._&/C -9 O/ = \
(=M 7P02' )\ — (yel. due to P.q and As impurities), Q/ _ 6 o ‘/Aci\o‘\ ______ M_OC_1+EO_H I R (0] \ o /
Phosphonium salts [PH,4X MPH,, dihydrophosphides, ™~ m.p. 44, b.p. 257, sol. in CS,, NH3, /' /SQQO — /\(\A\(\ = >P\ - P\/
cr., colrl. cr., colrl., self-igniting SO, toxic, infl. 40°. i /S\Oe, _ 0/(70 > H,O0 2 O P P O
[PH4|CIOy, expl. l 100° vac. (—PH3) Struct.: mol. P4 — tetrahedron, ATx 2 o” So
PH4Hal 2 Na,PH P—P 2.21, /PPP 60, P CN 3. /l - [P8]2+(HSO3F)E 3 M6P6012 . ”HZO, M = Rb, Cs, Ba/27
PH; + HHal (g.) MAI(PH,),; SiFy(PH,) '® Strain in the tetrahedron is respon- ~ (P2 * (HSO,); S hexametaphosphites, anion: chair 30
subl. ¢ o sible for high reactivity of P. S,06F, (HSOsF) colrl. (known OI’ll |
_.—]  |Stbleforiughreactuvity o B 19206 2 03 B = . y o
PHCl 28 - o-, cub., a=18.51, d=1.83 H,8,07 (—S0,~H:S02) | i soln.) 2
PHBr 38 - L <764 [P>" . bl., = Mn;H, P50, - 4 H;0
PH4I 80(b.p.), 18 (m.p.) CazPl; Ca3?l3, struct.: ca- _ 'C?“bm R p-, tricl., a = 11.45, b = 5.50, [P]2*, colrl., ( P,L, ) MnH;(P401; - H,O
v. strong Red agent; tion vacancies, octahedra - QQﬂ)/ c=11. 26 a=71.8,=90.4,y=71.6, diamagn. ions ° Mn;H¢P,O; - 1.5H,0 '©
+H,O — PH;+HHal; [CaPsl5] and [CaP,ly], | /\X. s d=194,in [Py] P—P 2. 17 34) H,0
cation: tetrahedron (sp?), Ca—P 2.83, Ca—1 341 Q‘”O 7
12) > -
P_H 1.4 and 3.27 > 250°, p>5-107 Pa HIOPH(0)—PH,| * | H,P,0,= H,H.P0,] | H,P,05 = H,{H,P,05]. di(pyro)phosphorous ac.,
o o /?‘ = (In; Na; hv-UV, X-ray) needles, colrl., m.p. 38, dec. 130
= N S
s * @'F/ ;: 2 cool || 280°
S §i\/ oh P,, red, insol. in CS,, nontoxic,| ; ;
P f infl. 240°, subl. 429, Gas BalH.P,0,0 | M,[H,P,05], pyrophosphites
Q (i) . e a| [d=22-2.4, mol.: chains of P4 to00° P2 2000° P (|) (l) Na.zHZI;ztOf’ inglzpz(.)él’
= . | | various lenghts, P CN 3 [P=P] anon: = tetrahedra with com-
Phosphides M;P = ghts, > > N _pP_p__ 11)
S P . | [P—P 224, /PPP 102 P—P 190, ~ H ﬁ) ﬁ’ H mon vertex .
|| 450° | el. analogue of N, ~ 0O O 0 0
Salt-like Covalent Metal-like n Hittorf phosphorus, ~ | |
g Phos : , ~ H_P_O_P_H
m.p. 6 modifications (tricl., tetrag., ~ \
LizP; Nas;P; Na,Ps (m.p. 650) BP|, dec. >2000, does not sol. in| TizP — cub.), struct.: chains of Pg grs., ~ g g
K,Ps; Ba|Ps)y; Rby[Pg|, struct.: [Ps] | ac. and alk., diamond-like struct. | TiP 1580 with dec., struct.: NaCl type struct. analogues of AsySy, ~ ~_ % PCl; (—H,0)
and [P¢] planar rings, P—P 2.20 AlP, dec. 2000, sphalerite- CrsP — P—P 2.22, /PPP 101 \*ioq
Na3P,;; Bas[P4],, anion: cluster + H,O — PH; like CrP 1600 \(\@o - 0 O 3_
K4P3; KsP,, anions: chains InP|, dec. 1070 struct. FesP 1200 with decomp. \ 550° \9/\ Il M,[HP,04]
Mg;P,; CazP, ) + 0, —infl,, GaP|, m.p. 1467 (ZnS) Fe,P 1356 N — P—P— : Vi
O— P—P —O| diphosphites
Zn3P,; Cd;P, ;+H,O — PH3+...| AsP|, dec. 750 FeP — ferromagn. P, blk., subl. 453, X ~ ~ I | Naz;HP,Os -
CuzP|; CuP,|,/ insol. in HNO; (7)| ScP; YP; LaP, struct.: NaCl type | FeP, — m.p. &~ 1000°/18 - 10 P.a, ~ O H -12H,0
H,O LnP + H,O — PH; + UP; UsP, d=2.69, thermodynamlcally ~ g
P(HgCl);| +— PH; + HgCl, Rh,P; Ir,P, anti-CaF, type struct. stab., non-react., infl. 400°, -
) . ) Conductors (TiP) or semlcen‘duc- (a=331,b= 4’38’ ¢ =1050) - o H3PO, = H[H,PO,], hypopho- H;3PO;=H,[HPO;], phosphorous ac., cr., colrl., )
Dielectrics or semiconductors tors (CrP); chem. inert (activity corrugated layers in rhomb. s.truc.t., sp\horous ac., cr., colrl, hyg hyg., m.p. 74, dec. 200, K, =102 K,=10"7 o
E(Né . hélg,ZCal; Zn, In, Ga}, As) . railse_s VIV\i]th gecrea;sing P content); fe ;ifoialf& érP PP 99, graphite-like 218 m.p. 27, K=10"", | L. |sol in H,0, ale; mol.: distort. tetrahedron; T
ZnD, ] totranedra Zn D a9 o I FaaB melts i sol. in alc., eth | PELCPEHE I H,pos(er) - PHy+ HiPO,: strong Red agent | | =
3 Nt44] tetrahedra £n : l 83000-10° Pa S50° PH; + H;PO;, (<H3POy; reacts slowly, #), at 20° not reacts with
[Pl P, met., rhombohedral, As-type v. strong Red agent (in conc. HNO3 o
struct., a = 352, o = 574, soln. Only’ f) 19) [HPO ] P(OH)3, [;l //o‘o 1.54
PP 238, d = 3.56, P, wh H—“lE}/OH
> . P(OR RO P S
* See notes to p. 58. x. | 124000 10° Pa d H* (cation exchanger) ( )1 RHl ( - SR R
/ cub., struct. analogue of Po, \ QQ o (Arbuzov rearrangement) OH
=238,d =383 \ \%@ 7 HO
. 2
< \62) s M[H,PO,] ,, hypo;]);l)osphltes MH[HPOj], hydrogen phosphites
% Nlp NaH,PO; - H,0 (pCly ) | NaHPOs, - 25H,0, mp. 42, dec. 100
% 'g\ \@/) KH;PO,; NH.H;PO, - KH,PO3; Zn(H,PO3),, anion: distort.
? Of\ O\ Me(H2PO,), - 6H,0 tetrahedron, P—0O 1.51 '
= 2\  Bi(HPO: - H:0
red P vapour A \ Ca(H,PO,),, readily sol. in H,O
\ - P -
0.18 | | Tetraphosphorus complexes ) ,5:\ [Cc‘fi (Cpcgl)f’]o4 and (") M,[HPOS], phosphites 31
MCI(P4)(PR. M = Rh, I 2 3 4)21
_77 44 280 589 [MCI(PL)PR3),, T Z\ anion: distort. H—P—0 p Na,HPO; - 5H,0, m.p. 53, dec. 120
Phase D p e \ tetrahedron, | y K,HPO3;; MgHPO; - 6 H,O
ase Diagram o \ P 0L52 H 7 | AzHPO,|. wh. CaHPO,|; CrHPO; - 2H;0,
Region of sld. P red \ / L MyPO, + PHy + P + ...
\ [HPO;J*— distort. tetrahedron, P—O 1.52, P—H 1.29
_/
____________ (NHy)3|P(MogO»)] - 10H,0|, yel.
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