Andreas Gimpel, agimpel@student.ethz.ch
Reaktionsgleichungssammlung fiir Allgemeine Chemie II (AC) von H. Griitzmacher, W. Uhlig Konstantin Zouboulis, zouboulk@student.ethz.ch

Wasserstoff Oxide, Peroxide und Hyperoxide
Zn 4+ 2HT — 21i +0.50, —
2Al + 2NaOH + 6 H,O — 2Na + Oy —
CaH, + 2H,0 — K+ 0, —
Gruppen 1 und 2 Na + O, —
Schmelzflusselektrolyse Na + NH, _Fe,

2Na + 2H,O —

2Na + 2EtOH —

Chloralkalielektrolyse 4Na + ZrCl,
NaCl + H,SO, —

NaOH + COy —

NaH + H,O —

Nay,Oy + 2H,0O —

Aluminothermisches Verfahren

KBr 4+ H;PO, —

- KI + H,PO, —
KOH + AcOH —

KCl + H,SO4 —=

Silikothermisches Verfahren

Lithium-Ionen-Akku
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Ba02 + HQSO4 -
Ba + 2 HQO -

2 Ba02

BGFQ + Mg I
BG(OH)Q + HQSO4 -
Be(OH), + 2NaOH —

2MgO + 2Ca0 + Si

AT

Mg(OH), + 2HCl —
MgH, + KH —

CaO + H,0
CaH2 + 2HQO
CaF2 + 2 HQSO4

CaCOsq
Ca(OH), + SO,
Ca(OH), + CO,

4Ca0O + 2 Al
CaH, + 2CO,

CaO + 3C

e
R ——

R ——

AT

_—
—_—
_—

R ——

AT

1000 °C

AT
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Gruppe 13

Schmelzflusselektrolyse von Aluminium

AT

4 Al + 3510,

2Al + 6HCl —

Al + Na + 2H, —

AlL,O; + 6HF —

AlLO; +3C —

AlL,O; + 2NaOH + 3H,0 —
Al(OH); + NaOH —
Al(OH)3 + 6 NH,F 4 3NaOH —
2 Al(OH)3 + 3H,SO, —
AIClL; + 4LiH —

AlICIl; + RCOCl —
Na[Al(OH),] + CO, —
Na(AlH,) + LiCl —
[AL(H,0)g)™" + H,0 —
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B+ 0.5N,
2B + 3Cl,

B,O; + 3C
B,O; + 3H,0
B,Os + 6 HF

B,0s + 2 Al
BQOg +3 C&FQ + 3HQSO4
B(OH); + OH"

B(OH),

2 B(OH),
B,H + 30,
B,Hg + 6 H,0

3ByHg + 6 NH;y
BCl; + 3H,0
BX, + 3,0
9 BF; + 6 NaH
2 BBI‘3 + 3 H2

2 NaBH, + I,
NaQ[B407] + 78102 + 16 Na + 8 H2

>1000°C

AT

e

R —

>1000°C

e

170°C

>800°C

Gruppe 14

Boudouard-Gleichgewicht

Wassergassynthese

Solvay-Verfahren

Fischer-Tropsch-Synthese

Photosynthese
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Kalkbrennen

Wasserdampf iiber glithendem Koks (Syngas)

Silicoformsynthese

Rostreduktionsverfahren

Rostreaktionsverfahren
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COy; + H,O —

CaCy + 2H,O —
K,CO3 + COy + H,O —
CaCO3 + 2HCI —
Ca(OH), + COy —

H,SO
CHOOH —*—
C02 + 4H2 S
. 300°C
Sl + 3HC1 W
Si0, + 20 —2T

Si0, + 3¢ —21-

Si0, + 2 Na,COy —>
SiH, + 4 H,0 —
SiF, + 4H,0 —

Sig, —20°C,
RSi(OH); —
(CHs)oSi(OH)y —
HySiFg + 6 NH5 + 2H,O0 —
SiCl, + 4 H,0 —
RSiCl; + 3H,O —
GeOy + 2Hy —


Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck


Andreas Gimpel, agimpel@student.ethz.ch
Reaktionsgleichungssammlung fiir Allgemeine Chemie II (AC) von H. Griitzmacher, W. Uhlig Konstantin Zouboulis, zouboulk@student.ethz.ch

Gruppe 15 Disproportionierung von Salpetriger Siure

Haber-Bosch-Verfahren

Ostwald-Verfahren
Solvatisierte Elektronen

Ofenprozess

Raschig-Synthese

Nassprozess

Konigswasser

Superphosphat-Synthese

Nitriersaure

Elektrothermisches Verfahren der Phosphorsynthese
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Ny + Oy
4N2+OQ+2CU

NO + NO,

NO + CO

2NO + 0O,

2NO + H,0

2NO, + 3 H,

4NO, + Oy + 2H50
N,O, + 2N,H,
HNO; + NH;
2HNO,

2HNO;

8HNO; + 3 Cu
3Cu+ 2NO; + 8H*

E—

kat.

kat.

NH,NO,4
2 NH,NO;

ANH,OH
NyHy + Oq

3N,H,
NaNH, + N,O

2 NaNg

2NaN; + H,SO,
2HN;

NH; + Na

NH; + LiCHj
NH; + 3Cl,
NH; + HNO,

4 NH3 + 30,
4NH3 + 3Cl,

ANH; + 50,

NCl; + 3H,0

NCl; + H,0

NCl; + 2H,0

NH,CIl + NH;

LisN + 3H,0

MgsN, 4+ 6 H,O

2KNO, + 2KI + 2H,S0,
[Fe(H,0)¢)*" + NO

Pb(NO3),
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200°C
>300°C
AT

e

AT

R —

AT

e

e

>250°C


Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck

Andreas Internet
Rechteck


Reaktionsgleichungssammlung fiir Allgemeine Chemie II (AC) von H. Griitzmacher, W. Uhlig

Py + 30,

P, + 50,

P, + 10CO

P, + 3H,0O + 30H"
4H,PO,

4H4PO,

H3;PO, + 6 HF

PCl; + 3H,0

PCl; + H,O

KNH, + PH;

CasP, + 6 H,O
Cas(POy), + 8C
Caz(POy)y + HySOy
Cas(POy), + 2H,S0,
PH,I

3ROH + H3PO,

2 ASH3
2 ASQOg +3 C

Fe[SAs]

R —
e

E—

AT

R —

AT

Gruppe 16

Elektrolyse von Wasser

Claus-Prozess

Kontaktverfahren

O, + PtF,
H,0O + NaH
2H,0 + Nay0,
MnO, + 4 HCI
3H,0 + LisN
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AT

S + 0,
SO, + Ca(OH),

2HyS + SO,

H,S,05 + 2H,0
Sg + 3 AsF;

Sg + 6 SbF5

6 Te + 6 AsF5
4FeS + 70,
H,SO, + FeS
Cas(POy)y + 2H,S0,
NaySO3 + 2 HCI
SbyS3 + 3 Fe
BiySs + 3 Fe
PbS + 1.50,

e

Gruppe 17

2F, + 2H,0
F,0O + H,0
CLO + H,O
NF; + 2H,0
NBr; + 3H,0
NaCl 4+ H,SO4
Cl, + 2NaOH
CaFy 4+ HySOy
Si+ 3HCI
Mn + 2HCI
510, + 4 HF
ClLL04 + HyO
CLL,0; + Hy,O
3BrO”

4 Cl103

2 ClO4

2 KClO,

105 + 51 +6H"

XeFg + 3H,0

2KBr

4 HCI 4+ MnO,

2 KBr + MnO, + 2H,S0,
4 HI 4+ MnO,

AT
AT
AT, MHOQ

MI’IOQ
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Gruppe 18

Xe + 2PtFg —
Xe+nkFy —
2XeFy; + 2H,0 —
6 XeF, + 12H,0 —
XeFg + H,O —
XeFg + 3H,0 —

Griutzmachers Fallen

CCl, + H,0 ——
Cu + HCl
SFg + H,0 ——
P, + H,0 —
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Wasserstoff

7Zn + 2HT — H, + Zn*"
2 Al + 2NaOH + 6 H,0 — 2Na[Al(OH),] + 3H,
CaH2 —+ QHQO - 2H2 + Ca(OH)2

Gruppen 1 und 2
Schmelzflusselektrolyse

NaCl — Na + 0.5Cl,

Chloralkalielektrolyse
NaCl + H,O — NaOH + 0.5H, + 0.5Cl,

Aluminothermisches Verfahren
3MO + 2A] —2T

3M + ALO,

Silikothermisches Verfahren

CaMg(CO3), CaO + MgO + 2CO,

AT

Lithium-Ionen-Akku
LiCoO, + 6C —2de_. 1,0, 4 LiC,

entladen

Andreas Gimpel, agimpel@student.ethz.ch
Konstantin Zouboulis, zouboulk@student.ethz.ch

Oxide, Peroxide und Hyperoxide
2Li + 0.505 — LiyO
2Na + Oy — Nay,0,
K+ 0, — KO,

Na + Oy — NaO,

Na + NH; —°> NaNH, + 0.5 H,

2Na + 2H,O — 2NaOH + H,
2Na 4+ 2EtOH — 2NaOEt + H,

4 Na + ZrCly — 4 NaCl + Zr
NaCl + H,SO, — NaHSO, + HCI1

NaOH + CO, — NaHCOj

NaH + H,O — NaOH + H,

NayOs + 2H,0O — 2NaOH + H,0,

KBr + H;PO, — KH,PO, + HBr
KI + H;PO, — KH,PO, + HI
KOH + AcOH — KOAc + H,0
KCI1 + H,SO, — HCIl 4+ KHSO,
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Ba02 + HQSO4 - BaSO4 + H202
Ba =+ 2H20 - Ba(OH>2 + H2

2BaO, AT 2BaO + O,

BeFy + Mg — Be + MgF,
Be(OH)Q + HQSO4 e BeSO4 + 2H20
Be(OH), + 2NaOH — Nay[Be(OH),]

2 Mg + CO, —90°C . 970 + C

2MgO + 2Ca0O + Si 2Mg + CaySi0Oy
MgH, + KH — KMgH;

AT

CaO -+ HQO - Ca(OH)2
CaH2 + 2HQO - Ca(OH)2 —+ 2H2
CaF2 + 2 HQSO4 - Ca(HSO4)2 + 2HF

CaCO; —2T- a0 + CO,
Ca(OH), + SO, — CaSO; + H,0
Ca(OH), + COy — CaCO; + H,0

4Ca0 + 2A1 — 3Ca + CaAl,0O,
CaH, + 2C0, — Ca(HCO,),
Ca0 + 3C 2T+ €O + CaC,

Gruppe 13

Andreas Gimpel, agimpel@student.ethz.ch
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Schmelzflusselektrolyse von Aluminium
ALO;s + 2[AlFg]* — 1.50, 4+ 4 AlF; + 6e

6Nat + 6e
6 Na + 2 AlF;
3C+ 1.50,
Al,O3 4+ 3C

Elektroden:

gesamt:

4 Al + 3Si0O,

e

R

R ——

e

AT

6 Na
2Al + 6NaF
3CO
2A1+4+ 3CO

2 ALLOs + 3Si

2A1 4+ 6 HCl — 2AICl; + 3H,

Al + Na + 2H,

Al,O; + 6 HF

AlL,O; + 3C

Al,O4 + 2NaOH + 31,0
Al(OH); + NaOH
Al(OH); + 6 NH,F + 3NaOH
2 AI(OH); + 3 H,S0,
AICI; + 4 LiH

AICl; + RCOCI
Na[Al(OH),] + CO,
Na(AlH,) + LiCl

_—

e

e

_—

e

E—

_—

Na(AlH,)

2 AlF; + 3H,0
3CO + 2Al

2 Na[Al(OH),]
Na[Al(OH),]
Nay[AlFg] + 6 NH; + 6 H,O
Aly(SOy4)3 + 6 H,O
Li[AIH,] + 3 LiCl
AICl, + RCO™
Al(OH)3 + NaHCOj
Li(AlH,) + NaCl

[Al(H,0)6]”" + H,0 — [Al(H,0)5(OH)]** + H;0™"
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B+ 0.5N,
2B + 3Cl,

B,O; + 3C
B,O; + 3H,0
B,Os + 6 HF

B,0s + 2 Al
BQOg +3 C&FQ + 3HQSO4
B(OH); + OH"

B(OH),

2 B(OH),
B,H + 30,
B,Hg + 6 H,0

3ByHg + 6 NH;y
BCl; + 3H,0
BX, + 3,0
9 BF; + 6 NaH
2 BBI‘3 + 3 H2

2 NaBH, + I,
NaQ[B407] + 78102 + 16 Na + 8 H2

>1000°C 1
n

— 2BCl,
AT, 9B+ 300
— 2B(OH),
—= 2BF; + 3H,0
_>1000°C , 2B + Al,O4
— 2BF;3; + 3CaS0O,4 + 3H,0
— [B(OH)4]
A0°C, 1RO, + H,0

LOOC’ B203 + 3HQO
- B203 + BHQO

—250°C . 9 B.N.H, + 12 H,
— B(OH); + 3HCI

— B(OH); + 3HX

— B,Hg + 6 NaF
~20°C . 9B 4+ 6HBr

— B,H; + Nal + H,

— 4NaBH, + 7Na,SiO;

(BN)»

Gruppe 14
Boudouard-Gleichgewicht
C+ Oy
COy 4+ C
20 + Oy
Wassergassynthese
C + H,O
CO + HyO
Solvay-Verfahren
CaCOs;
NaCl + CO, + NH;3 + H,O
2NaHCO;3

CaCO; + 2NaCl

gesamt:

Fischer-Tropsch-Synthese
nCO + (2n+ 1) H,

nCO + (2n) H,
nCO + (2n) H,

kat.
kat.

kat.

Photosynthese
n COy + nHyO

Licht

Andreas Gimpel, agimpel@student.ethz.ch
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CO,
2C0
2C0

CO + Hy
COy + H,y

CaO + CO,

NaHCO; + NH,CI
Na,CO3 + H,O + CO,
2 NH; + CaCly + HyO
Nay,CO3 4 CaCly

CuHan g2 + nHyO
CnH2n +n HQO
CnH2n+1OH + (n - ].) HQO

(CHOH), + n O,
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Kalkbrennen
1000 °C
CaCO3 ———— (Ca0 + CO,

COQ + HQO - HQCO3
CaCQ + QHQO - HQCQ + Ca(OH)Q

Wasserdampf iiber glithendem Koks (Syngas) K2CO; + CO, + HyO — 2KHCO;

AT CaCO; + 2HCl — CaCly + CO, + Hy0
¢+ 110 €O+ Hy Ca(OH), + CO, — CaCOs + H,0
CHOOH —22%. 1.0 4 co
Silicoformsynthese CO, + 4H, = CH, + 2H,0
Si0, + 2C — Si +2CO
Si + 3HCI — HSiCl, + H, Si + 3HCl =208~ HSiCl, + H,
Si0, + 2H,0 = Si(OH),
Rostreduktionsverfahren Si0; +2C = 8i+2CO
2PbS + 30, — 2PbO + 250, Si0, +3C —1 SiC + 20
PLO + CO — P + CO, Si0y + 2NayCO; — Na,SiO, + 2CO,

SiF, + 4H,O —= Si(OH), + 4HF

Rostreaktionsverfahren SiH, _500°C | g 4 2 H,
PbS 4 2PbO = 3Pb + 50, (CHy),8i(OH), —= [(CH;);8i0], + HoO

H,SiF + 6 NH; + 2H,0 — 6 NH,F + SiO,
SiCly + 4H,O — Si(OH), + 4HCI
RSiCl; + 3H,0 — RSi(OH); + 3HCI
GeOy + 2Hy — Ge + 2H,0
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Gruppe 15

Haber-Bosch-Verfahren
N, + 3H, —¢~ 2N,

Ostwald-Verfahren
4NH3 + 50,
4NO, + 2H,0 + O — 4HNO;

Pt, 900°C
— 2 T2 2 4NO 4 6H,0

Raschig-Synthese

NH; + NaOCl — NaOH + NH,CI
NHQCI + NH3 - N2H4 + HCI

Konigswasser
HNO;3 + 3HCl — Cl, + NOCI + 2H,0
Au + HNO3 + 4HC1 — HAuCl, + NO + 2H,0

Nitriersaure

HNO; + H,SO, — NO," + HSO, + H,O

Elektrothermisches Verfahren der Phosphorsynthese
2 Cag(POy)y + 65105 + 10C — P4 + 6 CaSiO3 + 10CO

Andreas Gimpel, agimpel@student.ethz.ch
Konstantin Zouboulis, zouboulk@student.ethz.ch

Disproportionierung von Salpetriger Saure
2NO, + H,O — HNO,; + HNO;
3HNO, — HNO;3; + 2NO + H,0
2NO + Oy — 2NO,

Solvatisierte Elektronen
M + (n+m)NHz — [M(NHz),)[e(NH;),)

Ofenprozess
P4 + 5) 02 - P4010
P4010 + 6H20 e 4H3PO4

Nassprozess
Ca5(PO4)3F + 5 HQSO4 - 3H3PO4 + 5 CaSO4 + HF

Superphosphat-Synthese
2 Ca5(PO4)3F + 7HQSO4 - 7C&SO4 + 3 Ca(HQPO4)2 + 2HF
Ca5(PO4)3F + 7H3PO4 — 5 Ca(H2PO4)2 + HF
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Ny + Oy
4N2+OQ+2CU

NO + NO,

NO + CO

2NO + 0O,

2NO + H,0

2NO, + 3 H,

4NO, + Oy + 2H50
N,O, + 2N,H,
HNO; + NH;
2HNO,

2HNO;

8HNO; + 3 Cu
3Cu+ 2NO; + 8H*

= 2NO
I 4N2 + QCUO

kat. N203

—kat . 5N, + CO,

— 2NO,

— HNO; + HNO,

— 2NH,OH

— 4HNO;

— 3N, + 4H,0

— NH,NO,

— N,O3 + H,O

— N,O5 + H,0

— 3Cu(NO3), + 2NO + 4H,0
— 3Cu*" 4+ 2NO + 4H,0

NH,NO,4
2 NH,NO;

ANH,OH
NyHy + Oq

3N,H,
NaNH, + N,O

2 NaNg

2NaN; + H,SO,
2HN;

NH; + Na

NH; + LiCHj
NH; + 3Cl,
NH; + HNO,

4 NH3 + 30,
4NH3 + 3Cl,

ANH; + 50,

NCl; + 3H,0

NCl; + H,0

NCl; + 2H,0

NH,CIl + NH;

LisN + 3H,0

MgsN, 4+ 6 H,O

2KNO, + 2KI + 2H,S0,
[Fe(H,0)¢)*" + NO

Pb(NO3),

200°C

>300°C

Andreas Gimpel, agimpel@student.ethz.ch
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N,O + 2H,0
2N, + Oy + 4H,0

AT, 9NH, + N,0 + 3H,0

e

AT

R —

AT

e —

_—

e

_—

e

Pt,

Ny + 2H50

ANH, + N,
NaN3 + HQO

2Na + 3N,
2HN; 4+ NaySO,
3Ny + Hy
NaNH; + 0.5 Hy
CH, + LiNH,
NCl; + 3HCI
Ny + 2H50

2N, + 6 H,0
NCl; + 3NH,C1
A

T
— =22 . ANO + 6H,0

E——

e

e

>250°C

NH, + 3HOCI
NHCI, + HOCI

NH,CI + 2HOCI

N,H, + HCI

3LiOH + NH,

3Mg(OH), + 2NH;

2NO + 2K,S0, + I, + 2H,0
[Fe(H,0)5(NO)]*" + H,0

PbO + 2NO, + 0.50,
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Py + 30,

P, + 50,

P, + 10CO

P, + 3H,0O + 30H"
4H,PO,

4H4PO,

H3;PO, + 6 HF

PCl; + 3H,0

PCl; + H,O

KNH, + PH;

CasP, + 6 H,O
Cas(POy), + 8C
Caz(POy)y + HySOy
Cas(POy), + 2H,S0,
PH,I

3ROH + H3PO,

2 ASH3
2 ASQOg +3 C

Fe[SAs]

P,Og
P4O1g
P,0y0 + 10C
PH; + 3H,POy
P,O¢ + 6 HyO
P,01 + 6 H,O
HPF, + 4 H,0
H,PO, + 3HCI
POCI; + 2HCI
KPH, + NH
2PH; + 3Ca(OH),
CazP, + 8CO
2 CaHPO, + CaSO,
Ca(H,POy), + 2CaSO,
PH, + HI
— PO(OR)3; + 3H,0
AT

E

e

2AS + ?)HQ
- 4AS+SCOQ
AT FeS + As

Gruppe 16
Elektrolyse von Wasser
AH" +4e
20%

Claus-Prozess
H,S + 1.50,
2H,S + SO,

Kontaktverfahren

2580, + O,
SO + H,S0,
H,S,0- + H,0

gesamt: 2SO0, + O,

O, + PtF,
H,0O + NaH
2H,0 + Nay0,
MnO, + 4 HCI
3H,0 + LisN
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— S0, + HyO
— 35+ 2H,0

+2H,0

O," + PtFq

NaOH + H,

2NaOH + H,0,
MnCl, + 2H,0 + Cl,
3LiOH + NH,
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S + 0,
SO, + Ca(OH),

2HyS + SO,

H,S,05 + 2H,0
Sg + 3 AsF;

Sg + 6 SbF5

6 Te + 6 AsF5
4FeS + 70,
H,SO, + FeS
Cas(POy)y + 2H,S0,
NaySO3 + 2 HCI
SbyS3 + 3 Fe
BiySs + 3 Fe
PbS + 1.50,

AT

e

SO,

CaSO3 + H,0

z Ss + 2H,0

2 H,SO, + H,0,

[Se)*" + 2[AsFg| + AsF,
2[S4*" + 4[SbFg]” + 2 SbF,
[Teg)*t + [AsFgls + 2 AsF,
2 Fe,05 + 450,

FeSO, + HyS

2 CaS0O, + Ca(HyPOy),
H,S03 + 2NaCl

2Sb + 3FeS

2Bi + 3FeS

PbO + SO,

Gruppe 17

2F, + 2H,0
F,0O + H,0
CLO + H,O
NF; + 2H,0
NBr; + 3H,0
NaCl 4+ H,SO4
Cl, + 2NaOH
CaFy 4+ HySOy
Si+ 3HCI
Mn + 2HCI
510, + 4 HF
ClLL04 + HyO
CLL,0; + Hy,O
3BrO”

4 Cl103

2 ClO4

2 KClO,

105 + 51 +6H"

XeFg + 3H,0

2KBr

4 HCI 4+ MnO,

2 KBr + MnO, + 2H,S0,
4 HI 4+ MnO,

_—

e

E—

AT

AT
AT, MHOQ

MI’IOQ

_—

e
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4HF + O,

2HF + O,
2HOCI

3HF + HNO,
3HOBr 4+ NH;
HCI + NaHSO,
NaOCl + NaCl + Hy,O
2HF + CaSO,
HSiCl; + H,
MnCl, + H,
SiFy, + 2H,0
HCIO3 + HC1O4
2HCIO,

2Br + BrOjs
3Cl0, + CI'
2C1 + 30,

2KCl + 30,

31, + 3H,0

XeO3 + 6 HF

2K + Bry

2H,0 + Cl, + MnCl,

Bry + MnSO4 + KySO4 + 2H50
2H,0 + I, + Mnl,



Reaktionsgleichungssammlung fiir Allgemeine Chemie II (AC) von H. Griitzmacher, W. Uhlig

Gruppe 18

Xe + 2PtFg — [XeF|PtFg + PtF;
Xe + nkFy — XeF,,
2XeFy + 2H,0 — 2Xe + 4HF + O,
6 XeF, + 12H,0 — 4Xe + 2XeO3 + 24 HF 4 30,
XeFg + H,O — XeOF, + 2HF
XeFg + 3H,O — XeO5 + 6 HF

Griutzmachers Fallen

CCl, + H,0 ——
Cu + HCl
SFg + H,0 ——
P, + H,0 —
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