Group 15

N, P, As, Sb, Bi

red mp: 600 °C d: 2.16 chains of tetrahedra
black mp: 610°C  d: 3.56 6:6,r,2.23,r1,3.32 >90°

As gray solid, black P-structure
Sb gray solid, black P-structure
Bi gray solid, black P-structure




different from
NH,NO, — N, +2H,0
2NaN; — 2N, + 2Na
=not pure N,

metal oxide catalyst gas (400 °C, 100+ atm)

N, + 10H* + 8¢5 2NH,* + H,
nitrogenases gas/sol (10 °C, 0.8 atm)




MgADP+HPO 2

Fd, [Fe-prot], [Fe-Mo-pl.eq 8H*+ N,
Fdo:ag [Fe-prot]:> QFe-Mo-p]ox a gHz + 2NH,3

MgATP

Mg or Li + N, — Metal nitride
Mg;N, + 6H,0 — 3Mg(OH), + 2NH,4

1960’s:

RNH,* SH* +RNH, 10+ R,NH
ArNH,* SH* + ArNH, <7




chloramine

NH2CI + OH-+ NH3—> H2NNH2 + Hzo + CI-

hydrazine

N2H5+ ‘__. N2H4+ H+ pK~7.95

nitrogen

brown dioxide

colour dinitrogen
less tetraoxide

dinitrogen

trioxide

blue s*

pK~3.35 NO, nitrito (O) or nitro (N) (nitrosyl as a ligand)

HON02 + H*— HZO + O=N*=0 nitronium ion

HO
N-N OH pK,S 6.9 , 11.6 hyponitrous acid




RZNH + HN02 — RZN-N=O N-nitrosamines
RNHZ + O=CR2 — RN=CR2 Schiff bases

HONH2 + O:CR2 — HON:CR2 oximes

hydroxylamine

NH,CI +3Cl, — NCI; + 4HCI explosive yellow liquid

aqueous solutions insoluble high yield: 20°C, 2 M acid solution

NH; + 1, — NI;'NH;  extremely explosive brown solid




» 2P + 3Cl, — PClIj stable liquid: chlorinating agent
* P +xsCl,— PCl; : [PCL][PCl]s — PCls,
* [PBry]Br

NH, | PH, | AsH, | SbH, | BiH,

Name Ammonia | phosphine arsine stibine
Systematic | (azane) |phosphane| arsane stibane

Bp°C | -345 | -87.5 -62.4 | -18.4
Dipol

Bismuthane

1,2-bis(dimethylarsine)b

N o

Me/Me Me (00}




* NOz- + H+ + SC(NH2)2 g SCN- + Fed red
O NO3- +Zn+ H — NH4+ —> phenoplphthalein red

* HPO,BX 1 (NH,)3PM04,04,
yellow ppt




