SULFUR DERIVATIVES OF PHOSPHORUS *

Reference

Polysulfides

(PS); (P2S11)n; (P2S14)ms
yel. subst, insol. in H,O
and org. solvents, sol. in

Sulfides '”

hyg. (except P4S3)

cr., yel., volatile, sol. in CS;, bz., naphthalene (melt), infl. in air (¢),

3.5+

Oxosulfides

4+

5+

P40.S3; P40;S *9; P,0,Ss

alk., dec. 200 P,S; PSSz | PSSy | PsSs P.S, PsS; | PsSo PsS1o
P4O6S4,
T (PS), (2 forms) m.p. 102, b.p. 295
| n=55-6.7 P,O,S;
m.p. 46 174 — 162 232 308 250 288
| with dec.| with dec. with dec.
| bp. — 408 — — — 523 — 514
S most
%l stab.
| [P4] tetrahedron in all P4S, mol., P—P 2.2, S(br.) at tetrahedron edges, : . :
t'| at n>6 S — termnl., P—S 2.1(br.), 1.9 (termnl.); P4Ss and P4S;( — struct. Oxothiophosphoric acs. and oxothiophosphates
g | P analogues of P4O¢ and P40y, 23";1965% K2]: 101;6,0](3: 1(;’12l \ H,P,S,05, dithioperoxo-
/ P,S X n. 247 3 a3 w4-nl - X 20, n=1, 2, diphosphoric,
| %® 4Ses, cr., orange, m.p S,Hal, ?1/9[38)30'386]"1\4 = Na, TI, strong ac., e%dsts in 501131.;
"/ Thiohali 20) b b . 23) (eth., —20°) 3Us3] 11Ings 1n anion +OH™ — ST +S+PO;,
| p . iohalides m.p b.p I Thiophosphates ,)@\ struct. analogue of HyP>Og
PSF;, g, colrl., infl. | —149 -52 0.63 3+ 4+ 5+ i 1
i ' 0),0PLS,, n=3, 10, C HCIO,
PSCl;, lig. -36 125 1.41 M;[PS;] [RiNLIH,P,S¢] | Zns[P>Sels= | H5[PS4] [g;d’fy hs}éml_ N K;H,P,S,04)
PSBrs, cr. 37 206 — MP,Syl, | MYP,Sl, =Zn PY Sl- | My[PS], Bay[P;0,S,., stab.
PSFCIBr — 98 — stab.to  |M = Cd. Hg, | - [P} Sel» +H,0 — HyS + M3[PS,0,,],
PSI;, cr. 47 — — hydrol., Sn, Fe, n = 0—3, anion: tetrahedron
[P4] tetrahedron in tetrameric mols., P—P 2.20, [P4] square |anion: 2 cros- Ag/|PSe| HOSO0,0PO(OH),,
P—S 1.86-2.19, P—Hal 2.19(Br), 2.48 (1), PSHal; in anion sing tetrahedra Ag4|P»S/], anion: isostruct. to [P207]4’ pyrosulfophosphoric ac.,
monomers in g. are distort. tetrahedra In all anions P—S 1.99-2.12, P— P 2.28 NaHSO, | + H,O — H,SO,+ H;PO,
P,S;I,, cr., orange, m.p. 121, S-br. of 3 ats. along Na,HPOy Na3[PSO-]
edges, 2 at. I termnl. Bas[PSO-],, readily sol., stab.
PS(NCS),, liq.
PS(NH,)3, cr., colrl.,
slowly hydrol. (SPN),,
3- 0 1+ 3+ 4+ 5+
HNO; (30%): HCIO, = - — —~—\
—— - N T T T T T o T T T T T T T e e | N \
HN_ 4 s, Haly; Ag " He' '3 0, () HoO (Ha 1) | TN Y, o H,0 (H*. 1) N
. (‘_ AN T T T \Q, N /S T T T T T T — — NN . QW/ N H,O \
Y : : A4 A A\
[PH4 ", | H;PO, = H[H,PO,], . . H3;PO5;=H,[HPO;], H4P2062 (hypopho§phate aC%, KMnO H3P04L 5 H,0 H,P,0,, K;,=1072, H,0 Hypothetic polyphosph?ric ac., str70ng . [HPO3],, H,P,0s, H5POs
v. strong Red agent —10-! Ag"; Hg —10-2 — 107 K>107% K,=107°, K3=10"%| "L [ Ky =107, H*, 0 K,=10"° (for HsP3049 K3=10"", K4=10"", Ks=10"", n=3,4,6, _ el
v. strong gent, | K=10"!, v. strong Red|25_> "8 1K, =107% K,=107", A e ] {0 ) =107 K =10 %, Ks=10 : K = 2. K=10"
ion: tetrahedron . e i K4=10""", weak Red agent not OX for HeP4Oy3 K53=10"", K4,=10"", Ks=10"", strong ac., _ n-1 _ 106
: | agent (in conc. solns., 7); u strong Red agent, . . s e K, =107, K,=10"",
p (-CuH ) |slowly reacts. not (<H3POs5), reacts with HNO; Ks=107"), therefore at pH <7 equilibrium K;=10"", K. =105 Ka=10-13
| — PH3 + H3PO, + Y 2 only in the presence of NO, + . is shifted towards weaker ac.: H;PO,4 and Ky=1073, 3Ty 2
Red by HNO; s, H OH . R Ky, =10"", v. strong Ox
+ Pl +Hy + - : + - H4P,0; (oligomerization) coagulates
| A H 1 — H OH roteins not reacts agent )
| / e 1 on " : . [HPO,| ", P with KI (+Mn*" —
o HjjoH N — _—— /,K2:10 s ) — HMnOy;
e flmoouy [ Pwh ) bt —_— 17 |pH 46* H nflon  [+1 — D)
| /5 H,0,; MnO,4 [H;P,04", K;=107", H* ||OH™
§ u* | on K;=10"1° pH 4.2 .
| A . [H;P,03, . 1", pH~T. [H;P>04*
| //\q, H OH [HPO 412]} helices of tetrahedra
. Ky =10 N . nef| on
| [H,PO,|~ [H,P,04>" pH 8.9 n' 1| on )
H - o
/'( OH~ nef|on nt f] on e 1] on- On (1.0 407)  anod. Ox
| '/ ring opening N
’ ~N
PH;1, - | N [H2PO,|~ [HPOJ~ 21> [H,P,04 [P,06]*~ (hypophosphate), PO, H,0 P01 <19 o <O poe [POSI;, at pH 6.5 (n=4), [P,041*~,
v. strong Red | stab. to Ox and Red: ; H,0 stab. to Ox and Red, tetrahed- -H,PO, —H,PO; —H,POy rings of tetrahedra. weak Ox,
agent trig. pyra- | + OH —s H, + ’ distort. 2 crossing tetrahedra ron (sp), pH 10.2 pH 10 O\ o O 14_ 2 [POy] tetra-
mid | + HPO} + PO} tetrahedron p pH 12.1 Chains of tetrahedra >P/ \1{ hedra
o7 \le)
k // o o o o oP o o o ol 0 o
Il Il Il Il Il Il Il Il Il o\ //O
N / OP-{-OPO OP-{ OP-0-PO OP4{-OP-O-P-0-PO P K
H,0, (OH ) |4 | | | | 7 07X
(0] o (0] (6] (0] (6] (0] (6]
* pH data are given for 1% solutions PHOSPHATES
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