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ELEMENIS OF THE NITROGEN GROUP

WARETEREERLEY

##(VA):N. P. As. Sb. Bi
nitrogen,phosphorus,arsenic,antimony,bismuth

>l 1041581

»| 10428

»| 10435

»| 10445, . &

L

10.4.13E 1%

1.characteristics of the nitrogen group:
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2.compare of properties of some compounds: A E-195.8°C T KB TIRLFKR
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2.NH, % %% #: (ammonia & ammonium salt): PRV 228 § o

(1)ammonia:
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4NH, + 30, — 2N, + 6H,0

Pt,800°C
4NH,+ 50, =" 4NO + 6H,0
2NH, + 3Cl, == N, + 6HC1 | T C1,% i 64 ;5

H
]
H-N-H
"
T el — 4 B B F ol , 3o [Cu(NH,), |+ %.

@FARB L ¢ ,
INH, + 2Na ;lic 2NaNH,(£EA4h) + H,
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' 2NH,OH + I, + 20H- = N, + 2I- + 4H,0
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(2)ammonium salt:
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NH,HCO4(s)— NH; ! + CO, { + H,0

(NH,)SO,(s) ='NH, t + NH,HSO,
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NH,NO;(s) = N,0t+2H,0*

>300°C
2NH,NO(s) —
NOs(5) 2N, 1+ 0, t +4H,0 1
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3.—EMAXEA(NO). HAKNO,:
N,O: £4&, #, FAHAREEHN.

NO(nitrogen monoxide): % 2~F.

# /> (odd molecule): FHKMN L F455F.
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:OAO T ;
NO + NO, + 2NaOH — 2NaNO, + H,0
4,30 FHEL B H 2K (nitrous acid, nitrite):

N:2s22p3. 0:2s22p4. OB HAE T M

H—A o4k, — A& Frbg e HNO A& RAE 5 44 55 BR (K. = 7.2x104).
— A3 F A4 AR, 1A B T, 2 2H,0 +N,0; 5%  H,0 +NO +NO,
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NO,(nitrogen dioxide)4#: 0 — A M K £ FER AL 2
N F espr et AgNO, < NaNO, AgNO,
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2NO, + 2I- + 4H* — 2NO + I, + 2H,0 o\—’/N:ﬁ)BO‘ 7T 3

A 5% BALH] T R N 0
5NO, +2MnO,- + 6H* — 5NO; + 2Mn?* + 3H,0 —
5,74 B8 B_JL 2k (nitric acid, nitrate): (2)property of nitric acid:

— R R L :68%; AT E

> 86%: K IBANER, 4HNO; —4NO + O, + 2H,0
(1)structure of nitric acid: HNO, 5% &4t b
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Q5L BER:
HNO, + 34 5% /7 (C. S. P) >0 t4 H#- 8 + NO
2HNO;+ S —~H,S0, + 2NO
10HNO; + 31, ~6HIO, + 10NO + 2H,0
@542 ELR:
A, RAEBLEE1EFe. Al. Crétfk,
5EEER ABRBERNEEL 2 BERNF
FEBRIRFE AT .
Cu +4HNO;(3k) —Cu(NO;), + 2NO, + 2H,0
3Cu + 8HNO;(#) — 3Cu(NO;), + 2NO + 4H,0
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- Zn(NO;), + 2NO, + 2H,0
Zn + SHNO;(#1:2) — 3Zn(NO;), + 2NO + 4H,0
Zn+10HNO;(#,2mol-L-)) » 4Zn(NO;), +2N,0+5H,0
- 4Zn(NO;), + NH,NO,+ 3H,0
rule:
RE A MALE K HN O E R 4 AT AR,
BAETENK,EER FRM. BRALER:
Au + HNO, + 4HCI - H[AuC],] + NO + 2H,0
3Pt + 4HNO; + 18HCI —3H,[PtCl] + 4NO + 8H,0
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FHBRIE e 5 A A K A FEAY R

C¢H, + HNO, =" C;HNO, + H,0 [iaiaat’
(3)structure & properties of nitrate: 3 i

structure: -~ 6
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rule:K ~Mg#: 2NaNO; — 2NaNO, + O,
Mg~Cu: 2Pb(NO;) = 2PbO +4NO,+ O,
Culi: 2AgNO; — 2Ag+2NO,+0,

(4)NOy 5ENO, #9552

property: NOj; + 3Fe?t + 4H* — 3Fe3* + 2NO + 2H,0

Q&L Fe**+NO — (A7 &) (NO, A HAcBL4L)
aq: L At G)RAKER. AHBRA S 3 e MR stk
st =R (G K). B

@A& 5 M Hte: £ (NOy/NO) =+0.96V; £°(HNO,/NO) = +1.0V
RAGEME AR M: FK4EE MNO,>MNO, ,
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1.P,0;(phosphorous pentoxide): polyacid:
P,0; (P,0,) L ARAEH A7, JUAN$EE 23 PR BT BRTF A RN,
P,0 LR B K,

P,0;+ 3H,SO, — 350, + 2H,PO,
P,05+ 6HNO, — 3N,0; + 2H,PO,

210C
2HPO, >  HPO, (V)
L
+H2(‘)\ 4000/ 1,0

2. H;PO (phosphoric acid): 2HPO; (1)

structure: 3.3 BB M WAL —RRALAE

properties: (@& 4 {@ﬁ? B A BRI R
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H,P,0,% 548 (diphosphoric acid):
(0)

A |

HO—P—O0-+H + HO+—P—OH
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OH l OH

(HPO,),™ (&) 1## 8 (metaphosphoric acid):
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= (R)#E# (tripolyphosphoric acid):

HO—ﬂ—O—H + HO—=P—O—H +HO—P‘—OH
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OH OH OH
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HO—P—O—P—O—P—PH +H,0

OH OH OH
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POJ3- #9552
3Ag+POS3- > Ag,PO, ! (i) + HNO,~ &M%
PO+ 3NH+ 12Mo0O 2+24H* —
(NH ,);PO,12M00;*6H,0 ! = )+6H,0,
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1.8464 (oxides) Z 5L /K44 (hydrates):
@ :
As,0; F7H,As0,3) 4 B HARBR M ; 7 Bi, 0,1 2
35 Bk,
Bi,0, + 6HNO,~ 2Bi(NO,), + 2H,0
Q&AL R M
W e o R
LRI As(l) > Sb() > Bi(llD)
AsO3-EBMAEER T R 2L RA.
47:As05> + I + 20H- — AsO> + 2I + H,0.

gl ps
27

10.4.458. 6. %

. . HoxideR HhydrateESHIEIE (LA ER:
As(Ill)  Sb(ID) Bi(IlI)
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lAs(V) Sb(V)  Bi(V)
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fu4btEA: BI(V) > Sb(V) > As(V)
BiO, £ BL AR P £ .
42:5Bi0;- + 2Mn2* + 14H*— 5Bi** + 2MnO, + 7H,0

B BiO; 7% b M, R 48 A RABEAR TR R A
W A B e,
Bi(OH); + Cl, + 30H-— BiO; + 2CI + 3H,0

5 51, A8, O 16 AR5 7, R Bl EHR .
2.sulfides:
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As,S;REEE T B . NaOHSH L% T Na,S, 24 £
(NH,), SR 7 7 AN B AP EL 3,

P st 0 AR B8R 3 A AR B 3L AR SR B AT
fi8 2 AH,SFeAR B 64 ARAL M LI

2Na;AsS;+ 6HCl = As;,S; ¢ +3H,S 1 + 6NaCl
3.5 4 (chlorides):
@K
AsCl; +3H,0 - H;AsO, + 3HCI
@it bt 7 (F £d3hit):
SbCl; +3HCI — H;[SbCl]
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