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1. 4

Na

4Na+O,= 2NazO
2Nat+O,—— Nazoz
Cl,F2Na=———=2NaC(l

2Na+S=Na,S ()
2Na+2H>0=2NaOH+H, t

A
2Na+H,=—2NaH
2Na+2NH; =2NaNH»+H>
4Na+TiCla(J5Fl) =4NaCl+Ti
Na20

Na,O+H>O=2NaOH

A
2Na,0+0,=—2Na,0;
NaO+SO3=Na>SO4
Na;O+C0O,=NaCOs

Na;O+2HCI=2NaCl+H,0

NayO,+2Na=2Na,O (5 & A T %% Na,O)

2Nay0,+2H,0 =4NaOH+0, t (# B %%
=2NaOH+H,0,: 2H,0,=2H,0+0, } . H,O, &9 %1 é—‘;]_ #)
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2Na;0,+2C0O2=2NaCO3+0,

NayOo+H2S04(#4

NaH

) =Na2S04+H,0;

NaH+H,O=NaOH+H, t

NaOH

2NaOH+Si+H,0=

A
6NaOH+3S

Na,SiOs;+2H; ¢
2NaS+Na»S03+3H-0

Na;0,+2H,0

2NaOH+2A1+2H,0=2NaAlO»+3H; 1
2NaOH(id & )+C0O,=Na,CO;+H.0
NaOH+CO,(3T &) =NaHCO;
2NaOH+Si0,=Na,;Si03+H,0 (% &
2NaOH+ALO3;=2NaAlO>+H,0
2NaOH+Cl=NaCl+NaClO+H,O
NaOH+HCl=NaCIl+H,0O
NaOH+HS(/2 &) =NaHS+H>0
2NaOH+H,S(7> #)=Na,S+2H,0
3NaOH+AICL;=AI(OH); | +3NaCl
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NaOH+AI(OH); =NaAlO,+2H,0

A
NaOH+NH4CI NaCl+NH; 1 +H,O
2NaOH+P,0s=2NaPO3;+H,O

6NaOH+P,05=2Na;PO;+3H0
NaAlO;

2NaAlO>+CO2+3H,0=2Al(OH); { +Na,COs

3NaAlO2+AICI;+6H0 =4AI(OH); |
NaCl. NaClO. NaBr. Nal

A
NaCl+H,SO4(#)=—NaHSO4+HCI 1

#
H,S04(#)+2NaCl=———=Na,S04++2HC]

2Nal+Cl,=2NaCl+I»
NaBr+H3PO4(#¢) =NaH,PO4+HBr

Nal+H3PO4(# )= NaH,PO,+HI
N2;CO;. NaHCO;

itk

NaCO3+Si0,——=Na,Si03+CO>

Na>CO3+HClI=NaHCOs+NaCl
NaHCO3+HCl=NaCl+H,0+CO;
3Na,CO5+2AICI3+3H20=2AI(OH); | +3CO 1 +6NaCl
3Na,CO3+2FeCl3+3H20 =2Fe(OH); | +3CO; 1 +6NaCl
3NaHCO;+AICI;=Al(OH); | +3COx 1
3NaHCO;+FeCls=Fe(OH); | +3CO; 1
NaHCO3+HCI=NaCl+CO> t +H>0

A
2NaHCOs3 Na,CO3+CO, t +H,0
3Na;CO3+2Br+H>0=2NaHCO;3+2NaBrO+2NaBr+CO; *

NaHCO3+Br,=NaBr+HBrO+CO; 1
NaNOs;. NaNO;

AN
2NaNOs3 2NaNO,+0, 1

A
HSO4(#)+NaNOs=——NaHSO4+HNOs 1
KClO3+6HCI=KCI+3Cl, t +3H,0

NaNO»+NH;Cl=NaCl+N» t +2H,0O
N33P04\ NaH2PO4\ NazHPO4

NazPO4+HCl=Na,HPO4+NaCl
Na;HPO4+HCl=NaH;PO4+NaCl

NaH,PO4+HCl=H3PO4+NaCl
Na,S. NaHS

NaS+Cl,=2NaCI+S |

3Na;S+8HNO;(#i) =6NaNO;+2NO+3S | +4H,0
3Na:S+AI(SO4)s+6H:0 =2AI(OH)s + +3H,S 1
Na;SO4+ NaSO3. Na»S20;

3Na;SO3+2HNO3(#) =3Na2S04+2NO t +H>0
2NaxSO3+02,=2Na>S04

NaxS,03+H2S04=Na,SO4+S+SO,+H,0
Na>SO3+SO>+H,O=2NaHSO3

2NaHSO3ANaQSO3+SOQ t +H,0
Na;SiO;

Na,Si03+2HC1=H,Si03 | +2NaCl
Cs¢HsONa
CsHsONa+CO+H,0=C¢H5s0H+NaHCO3

2. 4
K

A
K+0; KO,

2K+2H,0=2KOH+H; 1
K,O. K;O;

K>O+H,O0=2KOH
KoO+CO,=K,COs
2K>0,+2C0O2=K,CO3+0

2K50,+2H,0=4KOH+0;
KOH

2KOH+CO,=K,CO3+H20

KOH+CO,=KHCO;
K>CO3

K>CO3+2HCI=2KCI+CO; t +H,0
K>CO3+CaCl,=CaCO; | +2KC

K2C03+2AgNO3:Ag2CO3 | +2KNO;3
KHCO;

KHCO3+HCI=KCI+CO> t +H,0

A
2KHCO3 KoCOs+CO; t +H0
KCI103

ZKCIO3A2KCI+302 t

KCl105+6HCI=KCI+3Cl> t +3H.0
KClO3+5KCI+3H,S04=3Cl, t +3K2S04+3H0

KI

2KI+Cl,=2KCl+I»

KI+AgNO3;=Agl | +KNO;

KAI(SO4):
2KAI1(SO4)>+6NaOH=K,S04+3Na,SO4+2A1(OH); |
2KAI(SO4)2+3Ba(OH), =K,S04+3BaS04 | +2A1(OH); 4
KAI(SO4)>+2Ba(OH),=KAIO,+2BaS0; |

KSCN

3KSCN+FeCls=Fe(SCN)3+3KCl

KH
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KH+H,O=KOH+H; 1

3.4
Li

. AN
Li+O,—L1,0

2Li+2H,O=2LiOH+H, !
Li,O

Li,0+CO,=Li,COs3
Li;O+H,0=2LiOH
—. Bi&ERE

1. 4%

Mg

2Mg+O,——— 2MgO

Mg+2H20_2Mg(OH)2 | +H, ¢

Mg+Clh=—— MgClz
2Mg+CO,=——=2MgO+C
Mg+S=MgS

Mg+Br,=MgBr»
3Mg+No=MgzN»
Mg+2HCl=MgCL+H, 1
Mg+H>S0s=MgSO4+H, 1
2Mg+TiCla(J&#l) =Ti+2MgCl
Mg+2RbCI(J# Rl ) =MgCl+2Rb
MgO
MgO+2HCl=MgCl>+H,0
MgO+H,0=Mg(OH);
Mg(OH):
Mg(OH)»+2HCl=MgCly+2H,0
MgCOs
MgCO3+2HCI=2MgCl+CO; t +H,0

AN
MgCO3+2H,0=——=Mg(OH), | +CO; 1
A

MgCO; CO, t +MgO
Mg(HCO3)2
Mg(HCO3),+2HCI=MgCl,+2CO> t +2H20

A
Mg(OH) | +CO» t +H;0

2Mg(HCO3)»
MgSOyq
MgSO4+Ba(OH),=Mg(OH), | +BaSO4 {

MgSO4+2NaOH=Mg(OH), | +Na;SO0; |
Mg;sN»
MgsN>+8H,0=3Mg(OH),+2NH; * H;0

LiOH
2LiOH+CO,=Li,CO; | +H,0

LiOH+CO,=LiHCO3
Li>CO3

Li,CO3+2HCI=2LiCI+CO; t +H,O
LiHCO;3

LiHCO3+HCI=LIiCI+CO; t +H.0

A
Li,CO3+CO; t +H,O

2LiHCOs3

2. 48

Al

AH30,— 2A1203

2A1H3S———ADLS;3

2A1+3C12A2A1Cl3

4Al+3MnOz i 2A103+3Mn
2AI+Cr05=—==AL05+2Cr
2A+Fe,0;=——=A1,05+2Fe (48# R )
2Al+3FeOAA1203+3Fe

2Al1+6HCI=2AICIl3+3H>1
2A1+3H2S04=Al>(SO4)3+3Ho1

A
2AH6HSO4(H ) ===A1(S04)3+3S0,1+6H,0

AI+4HNO;(Fi) = AI(NO3);+#NO1+2H,0 (Al. Fe 4. ik
# H,SO4. HNO; F4840)
2A1+2NaOH+2H,0=2NaAlO>+3H,1

ALOs. Al(OH)3
ALO3+3H,S04=Alx(S04)3+3H0 (ALOs A2 7 M A A4 )
AlO3+2NaOH=2NaAlO,+H>0

2A1(OH)=—ALOs+3H,0
Al(OH)3+3HCI=AICI5+3H,0
2A1(OH)3+3H,S04=Aly(SO4)s+6H,0
Al(OH)3+NaOH=NaAl0,+2H,0

B

AICI5+3NaOH=AI(OH); | +3NaCl

AICI5+3NH; H,0=AI(OH); | +3NH,C1
2AICI+3Na,CO5+3H,0=2A1(OH); | +3CO; 1 +6NaCl
AICI5+3NaHCO3=Al(OH); | +3CO; 1

AICI5+3NaAlO,+6H,0=4AI(OH); |
AL(SO4)3+3Na,S+6H,0=2AI(0H); | +3HaS 1
ALC3+12H,0=4AI(OH); | +3CHg 1
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3. %
Fe

AR
2Fe+3 Clz 2FeCls

3Fet+20,———

FesOa4

Fe+S FeS

2Fe+3Br,=2FeBr;

Fe+l,=——Fel,

A
FeS

Fe+S

3Fe+4H,0(g)=———=Fe;04+4H,
Fe+2HCI=FeClx+H; 1
Fe+CuCl,=FeCl,+Cu
Fe+SnCly=FeCl,+SnCl,

Fe+H,S=FeS+H, 1

2Fe+6H,S04(i) =Fe2(S04)5+3S0; t +6H,0
Fe+H,SO4(#i) =FeSO4+H; t
Fe+6HNO3;=Fe(NO;3);+3NO; t +3H,0
Fe+4HNO3;=Fe(NO;3);+NO t +2H,0
8Fe+30HNO3;=_8Fe(NO;3);+3N,0 t +15H,0
10Fe+36HNO; = 10Fe(NO3)3+3N; t +18H,0
8Fe+30HNO3;=8Fe(NO3)3;+3NH4NO3+9H,0
Fe+(CH3CO0),Cu=Cu+(CH3;COO),Fe

FeO

A
3FeO+2Al Al,O3+3Fe
A
2Fe304

6FeO+0;
FeO+4HNO;3;=Fe(NO;);+NO; 1 +2H,0
Fe,0O3

FexOyt 2AI== A 1,0 2Fe
Fex05+3CO—==2Fe+3C0;
Fes05+3H,=2Fe+3H0 (4135 B 24 )
Fe,05+6HC1=2FeCls+3H,0

Fe304

A
2KMnOs—KoMnOs+MnO,+0; 1
2KMnO4+16HCl=2KCIl+2MnCl>+5Cl, 1 +8H,O

2KMnO4+5H,0,+6HCI=2KCl+2MnCL+50; t +8H20

A
Fe3;04t+4H,——3Fe+4H,0

F6304+8HC1(%€)AF6C12+2FeC13+4H20
Fe(OH)2~ Fe(OH);

4Fe(OH)+02+2H,0 =4Fe(OH);3
2F6:(OH)3A

Fe205+3H20

FeCl,

2FeClr+Cl,=2FeCl;

FeCl,+Mg=Fe+MgCl,

FeCl;

2FeClst+Fe=3FeCl,

2FeCl3+Cu=2FeCly+CuCly (AT At ) ép A & 354K
2FeCl3+H2S03+H20=H2S04+2FeClL+2HCI
2FeClz3+Zn=2FeCly+ZnCl,
2FeCl3+H2S=2FeCl+2HCI+S |
2FeCl3+2KI=2FeCl,+2KCl+1>

FeCl3+3NH; * HHO=Fe(OH); | +3NH4Cl
2FeCl3+3NaxCO3+3H,0=2Fe(OH)3 ¥ +3CO; t +6NaCl
FeCl3+3NaHCO3;=Fe(OH)3 | +3CO; t
2FeCl3+S0,2+2H20=2FeCly+H>S04+2HCI

BaCl,+H>SO4=BaS04 | +2HCI
FeCl3+3KSCN=Fe(SCN)3+3KCl

FeS
FeS+2HCl=FeClx+H,S?1
FeS+H>SO4=FeSO4+HoS1T
4FeS>+110,=2Fe20,+8S0>

HzFeO4

4H:Fe04+2H20 =4Fe(OH)3+30: 1

4NaFeO4+10H,0 =4Fe(OH)3+30, t +8NaOH
2Fe(OH)3+3NaClO+4NaOH=2Na;FeO4+3NaCl+5H,0
Fex03+3Nax02=2NaxFeO4+NaxO

HE Fe b8
Fex(S04)3+2Ag=FeSOs+Ag:S04 (E 3 R R )
FesC+22HNO3;=3Fe(NO3);+CO>+13NO2+11H20

2KMnO4+5KNO3+3H2S04=2MnSO4+K2SO4+5KNO;s+
2H,P
MnO;

AN
MnO,+4HCI(#K)=—MnCl+Cl, t +2H0

e TR, 5 ST, 3k 231



2. 48
Cu

A
2Cu+0Os 2Cu0O

A
2Cu+S CuxS

=

Cu+CL=22&_cycl,

CH4+4CuO=4Cu+CO2+2H>0

3CUOINH===3Cu+ N>+ 3H:0
CuO-+2HC1= CuCl,+H,0
CuO+H2804=CuSO04+H,0
Cu(OH),+2HC1=CuCL+2H,0
Cu(OH)»+H,804=CuSO04+2H,0

Cu(OH)===Cu0+H:0
CuCl+H,S=CusS | +2HCI
CuCl,+2NaOH=Cu(OH); | +2NaCl
CuSO4+H,S=CuS | +H,S04
CuSO4++2NaOH=Cu(OH); { +Na;SO4
CuSOs+Ba(OH),=Cu(OH); } +BaS0; }

3. 45
Ca
CaO+H,O=Ca(OH);

=RVs|

1) {im.

Ca0O+Si0y CaSiOs

2Ca(OH),+2CL= CaCly+Ca(Cl0),+2H,0
Ca(OH),+S0s=CaS04+H,0

CaCO3+2HNO; = Ca(NO;3)2+H,0+CO, t  ( Al HNO; A= K
HoSO4 AR fE#1 4 HaoS+ HI. HBr. SO %R M A Hk)

i

CaCO3+Si0;=——=CaSi0;+CO> *

CaF,+H>S04(#)=CaSO4+2HF t
Ca3(PO4)+3H2S04(# ) =3CaSO4+2H3P04
Ca3(PO4)>+2H>S04( ) =2CaSOs+Ca(H2PO4),
Ca3(PO4)+4H3POs=3Ca(H2PO4), (E45)
CaH,+2H,0=Ca(OH)»+2H, 1

4. 4N
Ba

Ba(OH),+C0O,=BaCOs | +H,0
Ba(OH),+2CO,(id &) =Ba(HCOs),
Ba(OH)»+H2S04=BaS0s | +2H,0
3Ba(OH)»+2H3;PO; =Ba3(PO4), | +6H,0

BaCl,+H,SO4=BaS04 | +2HCI
BaCl,+Na>SO4s=BaS04 ¥ +2NaCl
BaCO3;+2HC1=BaCl,+CO; t +H,0
BaCOs+2HNO;=Ba(NO;),+CO, t +H,0O
BaO>+H,S04(#i)=BaS04 | +H,0,)

5.4
Pb. PbOZ

Pb+2HCI=PbCL+H, t
PbOz+4HC1(%2)éPbC1z+Clz t +2H,0
i

Pb(NO;),+H>S=PbS | +2HNO;
(CH3COO0),Pb+H,S=PbS | +CH;COOH

6. £
Zn

Zn+SAZnS
Zn+2HC1=ZnCl+H> 1
Zn+H>S04=ZnSO4+H; t
Zn+2NaOH=Na,ZnO,+H; 1
Zn+2FeClz=2FeCly+ZnCl;

As$:03+6Zn+12HCI=2AsH3 1 +6ZnCl>+3H,0

Zn0O
ZnO+2HCI=ZnCl,+H,0

ZnO+2NaOH =Na»Zn0,>+H,0
Zn(OH);

Zn(OH),+2HC1=ZnCl,+2H,0
Zn(OH),+2NaOH=Na,Zn0,+2H,0

Zn(OH),+4NH3 * HoO=Zn(NH3)4(OH)>+4H,0

Zn(OH)zAZnO-i-HzO

(%

Be

Bet+2HCl=BaCl,+H; t
Be+2NaOH=Na,BO>+H; t
BeCl+2NaOH =Be(OH), | +2H,0
Be(OH),+2HCI=BeClL,+2H,0
Be(OH)2+2NaOH=Na;BO,+2H,0
8. &

Hg

3Hg+8HNO;(#)=3Hg(NO;),+2NO; 1 +4H,0

Hg+4HNO3(‘%E) =Hg(NO;3),+2NO> 1 +2H»

e TR, B ot 3k 2311



BE METE. RIRTLE

—. METE

1. & 2HCI+FeO=FeCl,+3H,0

| 3

Fo+H,=2HF 6HC1+F€203:2F6213+3H20
2F+2H,0=4HF+0; SHCI(#¢)+Fe;07/~——FeCl,+2FeCl3+4H,0
HF HCI+Na3POs=Na,HPO+NaCl

4HF+S10,=SiF4++2H,0
HCI1+Na,HPOs=NaH,PO4+NaCl

A HCHNaH,POs=H3POs+NaCl
o ‘ HCI+Na,CO3; =NaHCO3+NaCl
Clatts :25; I OARIAIO HCHNaHCO; =NaCl+H,0+CO,
Cl+2Na====2NaCl

- HCIO
3CL+2P 2PCly HCIO=HCI+O0, 1
Clo+PCls=2—=PCls 3 &
3CL+2Fe=E2 o FeCls Brs
Clo+Cu=22E_CuCl, S
Cly+2FeClo=2FeCl; BrytFe=FeBr3
2Cl,+2NaBr=2NaCl+Br» Bro+2FeBr,=2FeBr3
Cl+2KI=2KCI+I, Br+Nal=NaBr+l»
5CL+1+6H,0=2HIOs+10HCI Br+HI=HBr+L
Clp+Na;S=2NaCl+S { Br+H>O=HBr+HBrO
Cl+H,S=2HCI+S | Br,+NaOH=NaBr+NaBrO+H,O
CL+S0,+2H,0=H,S04+2HCl Bry+S0,+2H,0 =H,S04+2HBr
CL+H,S05+H,0 =H,S04+2HC1 BrytH,S=S { +2HBr

2B1+3Na;CO3+H,O=2NaHCO3+2NaBrO+2NaBr+CO» *

Cl,+H,O=HCI+HCIO
HBr

Cly+H>0,=2HCI+0O>
HBr+NaOH=NaBr+H-,O

Cl2+2NaOH=NaCl+NaClO+H,0O
2HBr+Cl,=2HCI+Br»

2C1+2Ca(OH),= CaCl+Ca(Cl0),+2H,0

3CL+6KOH(#. #)=5KCI+KClO3+3H,0 4.

HCl1 I

6HCI+2A1=2AICl;+3H; 1 A o

2HCI+Fe=FeCly+H, 1 lrH 2HI
A A

4HCI(#)+MnO;——MnCly+Cl+2H,0 LrtFe Fel,
L,+2NaOH=Nal+NalO+H,0

YAN
4HCl(g)+O7——=2CL+2H,0
16HCI+2KMnOs = 2K Cl+2MnCla+5Clo+8H,0 HI A
2HI——H>+1»

14HCIHK2Cr207=2KCI+2CrCl3+3Cl>+7H20

HCI+NH3;=NH4Cl (&J8) 2HI+Cl,=2HCI+];
HI+NaOH=Nal+H,0

= RELE ‘
1. & No+3H, MG 2NH;
NZ % yﬂl?l ~ % }:_E
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hicd:)

N>+O, 2NO

,_

Ny+3Mg=——r=

Mg3N2N2+6Na 2NasN

NO\ NOZ\ N205
2NO+0,=2N0O;

NO+NO,+2NaOH=2NaNO, ( T #| #4 B2 T b ¥ SHILE A,

% 49 NO #= NO»)

ﬁ?f il

6NO+4NHj3

SN>+6H,0

NO,+2KI+H0=NO+,+2KOH (%%
8RR A NOp)

4NO»+H,S =4NO+S03+H,0
NO»+80,=S03+NO

3NO»+H,0=2HNO3+NO

N205+H20=2HNO;

HNO;

3HNO3+Ag:POs=H;POs+3AgNO;
A+4HNO;(#%5) = AI(NO;3);+NO t +2H,0
3As:S5+28HNO;+4H,0=6H3As04+9H,S04+28NO 1

4HNO3()+C = CO> t +4NO; t +2H,0
2HNO3+CaCO3;=Ca(NO3)+H,0+CO; 1
6HNOs+Fe =Fe(NO;3);+3NO0; t +3H,0
4HNO3+Fe =Fe(NO3);+NO 1 +2H,0
30HNO;+8Fe=8Fe(NO3);+3N,0 t +15H,0
36HNOs+10Fe = 10Fe(NO3)3+3N; t +18H,0
30HNO3+8Fe =8Fe(NOs3);+3NH4NO3+9H,0
FeO+4HNO3;=Fe(NO3);+NO; t +2H,0
3H,S+2HNOs(F%)=3S | +2NO+4H,0

4HNO3=4NO>+0,+2H,0 (I & % #4518

NH;3;+HNO3;=NH4NO; (&}8) (] HNOs A=K HySO4 7~ f&

#) % H.S. HI. HBr. SO)
3Na,S+8HNO;(#%)=6NaNO;+2NO+3S | +4H,0
3Na;SO03+2HNO;(#i) =3Na,S04+2NO t +H,0
3CuzS+22HNO3; =6Cu(NO3)>+10NO 1 +3H,S04+8H,0
SHNO;(#)+P=H3P04+5NO> t +H,0

P4+20HNO;(#) =4H3PO4+20NO»+4H,0
S+6HNO;(#)=H,S04+6NO; 1 +2H,0
3S+4HNO;3(#%5)=3S0, 1 +4NO t +2H,0

S+6HNO3(#) =H,S04+6NO; 1 +2H,0
3 As,S3+28HNO; (i ) +4H,0 = 6H3AsO04+9H2S04+28NO 1

«/{7}5} KI /4}/& K ;JJ

As>S3+28HNO;(#) =2H3As504+3H2S04+28N0> 1 +8H,0
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(2) KfR L
C17H35CO0—CH, CH,—OH
| VR |
C17H35C00—(|3H +3H,0 ——> 3C;7H35COOH + (|3H—OH
C17H35CO0—CH, CH,—OH
T i H- i GHiE H
AR RN
C17H35CO0—CH, CH,—OH
| B |
C17H35COO—(|JH +3NaOH —> 3C7H35COONa + (|:H—0H
C17H35CO0—CH, CH,—OH
T JIG 152 i g IR IR AN
16. 2 & B
SR 1 ) —NH, Fl—COOH KR4 /K454r, tERRZ k.
70
CH,—CO0H CH;—COOH g CHa—C—N—CH;—COOH
| + —| + H0
NH, NH, MNH,
HAR
7
CH;—COOH  CH;—CH—COOH g, . CH—C—N—CH—COOH
| + | ST | | + H,0
NH, NH, MH, CHs
R
70
CH:—CH—COOH CH;—COOH gy CHs—CH—C—N—CH,—COOH
| + — | + H,0
MH, MNHa, MH,
70
CH;—CH—COOH CH;—CH—COOH gps CH;—CH—C—N—CH—COOH
| + | — | I + H,0

MH; IMH; MH;

(MR R RSB T A A, W77 4 FR 26
FHWT BTRE

rr s R AUR A

CHz
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Al

2AH6H =2AP*+3H,1

2A1+20H +2H,0=2 AlO; +3H,?1

AB*+3H,0 Al(OH):+3H*

AB*+30H =AI(OH); |

APP*+40H = AlO; +2H,0

3AP+100H =2A1(OH); | +AlO; +2H,0 (%

n(AlCI3)/n(NaOH)=3:10 &)

APP*+3NH; » HO=AI(OH); | +3 NH;

2A143 COZ™ +3H,0=2A1(OH); | +3CO,1

AB+3HCO; =AI(OH); | +3CO»1

AB*+3HS +3H,0=AI(OH); | +3H,S1

2AB*+382 +6H,0=2AI(OH); | +3H2S1

AF*+3 AlO; +6H,0 =4AI1(OH)s|

2AP+3Si02” = Al(SiOs), |

AlO; +2H,0=——==Al(OH)+OH-

AlO; +H*+H,0=Al(OH)s |

AlO; +4H"=AP*+2H;0

9 AlO; +30H*=2AI(OH); } +7AIF*+12H,0 (4

n(NaAlO,)/n(HC1)=3:10 f})

3 AlO; +Fe¥*+6H,0 =Fe(OH); } +3AI(OH); |
AlO; +NH} +H,0=AI(OH); | +NHj3

AlO; + HCO; +H0=AI(OH); | +CO;"

2 AlO; +CO»+3H,0=2A1(OH); | +CO;~
AlO; +CO»+2H,0=AI(OH); | + HCO;

ALOs+6H"=2AP*+3H,0

ALOs+20H =2 AlO; +H,0

Al(OH);+3H*=AP*+2H,0

AI(OH);+20H = AlO; +2H,0

Ag

Ag+H,O=——=AgOH+H"

Ag'+NH;3 « HO=AgOH | + NH;

Ag™+2NH; « H,0=[Ag(NH,),]" +H.0

AgHCl =AgCl |

Ag+Br =AgBr |

AgH =Agl |

3Ag+ PO, =AgPO4 |

2Ag+CO; =Ag,COs |

AgrCOs2H=2Ag"+CO> 1 +H20

Agi3PO4+3H " =3Ag"+H3PO4

2Ag[(NH3)]*+20H +CH3CHO=2=CH;COO0 + NH] +2Ag
| +3NH3+H0

2Ag[(NHs),]+20H +CH,OH(CHOH);CHO=2=CH,OH(C

HOH)4COO + NH; +2Ag | +3NH3+H,0

Ba

Ba?*+SO; =BaSO0, |

Ba>+CO; =BaCO:; |

3Ba?*+2 PO, =Bas(PO4): |

A T R

Ba2+20H +C0,=BaCOs | +H,0

Ba?*+20H +2H"+S0; =BaS04/+2H,0 (NaHSO i% itz
A2 Ba(OH),, 1% i& 2 F M)

Ba?*+OH +H"+S0O, =BaS04|+H,0 (NaHSO, &% ¥ #m
Ba(OH),, 1% Ba?"4&23[ILi<)

BaCOs+2H" =Ca?*+CO,1+H,0

Br

2Br—+Cl,=2CI +Br;

Br+S0,+2H,0=2Br+2H"+ SO,

4Br +2Fe?"+3Cl,=2Fe3*+2Bry+6Cl (&% Cly)

2Br +2Fe*+2CL=2Fe**+Br+4Cl (% n(FeBr2)/n(Cla)=1:1
iy )

10Br +6Fe?+8ClL=6Fe>*+5Brs+16Cl (24
n(FeBr2)/n(Cl2)=3:4 i})

C

CO? +2Ag"=Ag,COs |

CO? +Ba*=BaCOs |

CO? +Ca%*=CaCOs |

CO; +2H*=CO, t +H,0

CO; +H,0==HCO; +OH

3CO; +2AP+3H,0=2AI(OH); | +3CO>

3CO; +2Fe**+3H,0=2Fe(OH); | +3CO> t

CO»+ AlO; +3H,0=2AI(OH)3|+ CO;3"

COx+AlO; +2H,0=AI(OH); | + HCO;

CO+OH = HCO;

CO,+Ba?>+20H =BaCO; | +H,0

CO2+20H = CO;” +H,0

3C0O+50H =2CO; +HCO; +2H,0 (4
n(CO2)/n(NaOH)=3:5 I} )

CO»+Si03 +2H,0=H,Si04 | +CO;

Ca

CaX+20H +C0,=CaCO; | +H,0

Ca*+20H +S0,=CaS0; | +H,0

Ca?*+2ClO +S0,+H,0=CaS04|+HCIO+H™+Cl (V&
SO2)

Ca?*+2CI0 +2S0,+4H,0=CaS0y | +2C1 +4H+S0O; (&
% SOy)

Ca2+2C10 +CO»+H,0=CaCOs | +2HCIO
CaCO3+2H"=Ca?+CO; t +H,0

Cl

Clo+H,0=CI +H*+HCIO

Cl+20H =CI +CIO +H,0

Clo+20H =CI+CIO +H,0

Cl+21 =2C1 +1

Cl+H2SO3+H,0=2C1+SO; +4H*

Cl+H,S=2CI +2H*+S |

Cl+2Fe* =2Fe**+2Cl (1) FeBr, i & ¥ V& Cly)
3CL+2Fe*+4Br =2Fe*+2Br+6Cl (2% Cly)
2C1h+2Fe*+2Br =2Fe*+Br+4Cl (24 n(FeBra)/n(Cl)=1:1
%187, 323




iNP)

8CL+6Fe? +10Br =6Fe*+5Br+16C1 (24
n(FeBr2)/n(Cly)=3:4 i)

Cl+21 =2Cl +1,

Cl+2I =L+2C1 (Ja] Fel, i il AN /b & Clb)
3CL+2Fe*+4] =2Fe>+2I,+6Cl1 (& & Cl)
AC1L+2Fe?™+61 =2Fe*+31+8Cl (24 n(Fel)/n(Cly)=3:4 i)
2CI+4H™+MnO,=Mn?*"+Cl, 1 +2H,0
Cl+Agt=AgCl }

ClO +H*=HCIO

ClO +SO»+H,0=2H*+Cl + SO}~

ClO +H;O HCIO+OH

Cr

CI‘ZO; +6Fe**+14H"=6Fe**+2Cr3*+7H,0
Cu

Cu+2Fe* =2Fe*+Cu?"

3Cu+2 NO; +8H"=3Cu*+2NO1+4H,0
Cu2H,0 Cu(OH),+2H*

Cu?*+2NH3 * HO=Cu(OH), ¢ +2NH4*
Cu**+2Na+2H,0=2Na*+Cu(OH), { +H,?1
Cu?+H,S=2H*"+CuS {

Cu?+Fe=Cu+Fe?"

Cu?*+20H =Cu(OH);

CuO+2H"=Cu**+H,0O

C.H,0,

CeHs0 +H,0=—==C¢H;OH+OH

CsHs0O +CO,=CcHsOH+ HCO;
CH3CHO+2Ag[(NH3),]"+20H =2=CH;COO0 + NH; +2Ag|
+3NH3+H,0
CH;CHO-+2Cu(OH),=2=CH3COOH+Cu,0 | +2H,0
2CH3;COOH+CaC0O3;=2CH3COO +Ca?*+CO,1+H,0
CH,OH(CHOH),CHO+2Ag[(NH;),]*+20H ===
CH>OH(CHOH),COO + NH; +2Ag | +3NH3+H,0
CH,OH(CHOH),CHO+2Cu(OH),=2=
CH,OH(CHOH);COOH+Cu,0 | +2H,0

5C:Hs+12 MnO;, +36H"=12Mn?"+10CO; t +28H,0
5C,0; +2MnO; +16H"=2Mn?+10CO; t +8H,0
Fe

Fet+2H'=Fe*+H, 1

Fe+Cu?"=Fe?*+Cu

Fe+2Fe3t=3Fe?"

Fe*+20H =Fe(OH); |

2Fe?+Cl,=2Fe3*+2Cl

2Fe?"+Br,=2Fe>*+2Br

4Fe*+0r+4H =Fe3+2H,0

12Fe?*+30,+6H20 =8Fe3*+4Fe(OH); |
2Fe?+H,0,+2H=2Fe*+2H,0

6Fe?+ Cr,0; +14H'=6Fe’"+2Cr3*+7H,0

5Fe*+ MnO); +8H" =5Fe’*+Mn?*4H,0

rr s R AUR A

3Fe?*+ NO; +4H*=3Fe**+NO t +2H,0

Fe?*+S? =FeS |

2Fe*+Cl,=2Fe*+2Cl (i) FeBr, & il N\ /b & Clo)
2Fe*+4Br +3Cl,=2Fe*+2Br+6C1 (£ & Cl,)
2Fe*+2Br +2ClL=2Fe**+Br,+4Cl (4 n(FeBr2)/n(Cly)=1:1
IP)

6Fe2*+10Br +8Cl,= 6Fe3*+5Bry+16C1 (34
n(FeBr2)/n(Cl2)=3:4 i})

2Fe*+41 +3CL,=2Fe*+21,+6Cl ([A] Fel, ¥+ /& & Cl)
2Fe*+61 +4CL,=2Fe3*+31,+8C1 (24 n(Fel,)/n(Cly)=3:4 i)
Fe3*+30H-=Fe(OH);

2Fe3™+Cu=2Fe*+Cu?"

2Fe*™+Fe=3Fe?"

2Fe’™+Zn=2Fe?*"+Zn2"

2Fe3"™+3Zn=2Fe+3Zn%"

Fe¥*+3 HCO; =Fe(OH); | +3C0,1

Fe¥*+3 AlO; +6H,0=Fe(OH); } +3A1(OH)s|

2Fe*+3 CO; +3H,0=2Fe(OH); | +3CO;
2Fe3*+H,S=2Fe?'+S | +2H*

2Fe3*+S% =2Fex+S |

2Fe3*+2] =2Fe?*+1,

2Fe**+S0,+2H,0=2Fe*+SO; +4H"

Fe**+3SCN = Fe(SCN), (4r&isik)

Fe¥*+3H,0= Fe(OH), (& 1£)+3H"
FeO+2H"=Fe?*+H,0

Fe,03+6H" =Fe3*+3H,0

Fe304+8H*=Fe?*+2Fe3*+4H,0

FeS+2H"=Fe?*+H,S?1

H:0

H*+OH =H,0

2H,0+2Na=2Na*+20H +H;
2H,0+2Na,0,=4Na™+40H +O; 1
H,0+Na;O=2Na"+20H

H,O+Cl,=CI +H*+HCIO

H,0;

H,0, 21 H2H =1L+2H,0

H,0,+2Fe?+2H* =2Fe3*+2H,0

5H,0,1+2 MnO; +6H™=2Mn?"+50; t +8H,O
H,0,+CL=2H"*+2CI +O; *

H20:+S0,=2H*+S0;

H,CO; &%

H.CO; H*+HCO;

HCO; H*+CO3”
H,0+CO%” HCO; +OH~
HCO; +H,0=—=H,COs+ OH"
HCO; +OH = CO; +H,0
HCO +H"=CO; t +H;O

3 HC03 +AP*=AI(OH); | +3COx?

3HCO; +Fe3*=Fe(OH); } +3CO»1

2HCO); +Ca?+2 OH™ =CaCO0;|+2H,0+ CO;™ (&
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NaHCO; %% e N ) &8 & & &K

HCO; +Ca**+OH™ =CaCO; | +H:0 (R Z & iF & & K)

HCO; +Ca>*+OH™ =CaCO; | +H,0 ([i] Ca(HCOs), il

Hn /> & NaOH 330D

2HCO; +Ca?+2OH™ =CaCO; | +2H,0+ CO;3”
(Ca(HCO3), &% P 7w N2 % NaOH %% )

HCO; +OH™ = CO;™ +H,0 (¥ NHsHCOs i ¥ An A )

¥ NaOH #i&)

HCO; +NH!+20H™ = CO} +H,O+NH; * H,0 (&

NH;HCO; i i ¥ /e X% & NaOH %% )

2HCO; +50,= SO3 +C0,1+H:0

HCO; +AlO; +H0=AI(OH); | +CO;"

H3PO4 &%

H3PO4 H+H,PO,
H,PO, H*+HPO;"
HPO; H*+PO}

H;PO++OH™ = H,PO, +H.0
H,PO, +OH =HPO; +H;0
HPO; +OH =PO; +H,0

PO’ +H,0=—=HPO?> +OH"
HPO; +H.0=—==H,PO, +OH"
H,PO; +H,0=—==H;POs+ OH"
H*+PO. = HPO;"

H*+HPO; = H,PO,

H™+ H2POZ =H3POq4

H,S #7%1

HaS H*+HS

HS" H*+S*
H*+S?=HS

H*+HS =H,S

H,O+S? HS+OH™
HS +H,0 H,S+OH"

H,S+OH =HS +H,0

HS+OH =S*+H,0

H,S+ClL=2Cl +2H™S |
2H,S+S0>=3S | +2H,0
2H,S+0,=2S | +2H,0
H,S+Cu?*=2H"+CusS |
H,S+(CH;CO0),Pb=PbS | +2CH;COOH
H,S+20H =S?+2H,0

3HS +AP3H,0=Al(OH)3 | +3H,S?
H>S0; &7

H>SO;3 H+ HSO;

HSO; H*+SO;

HSO; +H,0===H,S0s+0H"
HSO; +OH = SO +H,0

HSO; +H"=S0, t +H:0
H2SO5+ClL+H,0=2C1+SO; +4H"
|

rr s R AUR A

21 +2Fe3*=2Fe*"+1;

2[+CL=2Cl +I

21 +Br,=2Br+1

[+Ag"=Agl |

21 +H,00+2H =1, +2H,0

51410 +6H*=31,+3H,0

L+20H =I1+I0 +H,0
L+5CL+6H,0=12H+10C1 +2 10;

Mg

Mg+2H"=Mg>"+H,1

Mg?*+20H =Mg(OH), |

Mg?*+ CO? =MgCOs {

MgCOs+2H"=Mg?"+CO, t +H,0
MgO-+2H"=Mg?"+H,0

Mg(OH),+2H'=Mg*+2H,0

Mn

MnO»+2Cl +4H*=Mn*+Cl,1+2H,0

MnO), +5Fe?*"+8H"=5Fe3*+Mn?"4H,0

2MnO;, +5S0,+2H,0=2Mn?+5SO; +4H*

2 MnO; +5H,0,+6H* =2Mn>"+50, 1 +8H,0

12 MnO;, +5C;Hs+36H=12Mn?*+10CO; t +28H,0
2MnO; +5C,0; +16H"=2Mn?+10CO; t +8H,0
Na

2Na+2H,0=2Na*+20H +H, 1
2Na+Cu?+2H,0=2Na"+Cu(OH), | +H> 1

NH; £ 7

NH; +H,0 NH; « HoO+H*

2NH; +Si0; +H,0=HaSiOs | +2NH; t
NH; + AlO;, +H,O=AI(OH); | +NH;

NH; + HCO; +20H = CO: +H,O+NH; « H,O0 ( &
NH4HCO; &% P A A B = NaOH &%)
NH3+H,O=——=NHj3; * H,O

NH; « H,0 NH +OH

NH; » HO+Ag"=AgOH |+NH4"
2AgOH=Ag,0+H,0 (AgNOs & ik ¥ ANV & & K)
2NH; * HoO+Ag"=[Ag(NH;):]"+H,0 (& & A K)
2NH3 * H,0+Cu?*=Cu(OH), | +2NH, (1§ CuSO4 & i& ¥
HNY & RK)

4NH; * H,O+Cu?* =[Cu(NH3)]*+4H,0 (2 & R K)
2NH; * H,O+Zn2*=Zn(OH), | +2NH4* (1§ ZnCl, %% F /=
ANV & &K

4NH; * H,O+Zn* =[Zn(NH;)4]*+4H,0 (2 & R K)
3NH; « HO+AP*=AI(OH); | +3 NH;

N0z, NO;

2 NO; +2I +4H"=2NO t +1,+2H,0

5NO; +2 MnO); +6H*=2Mn>"+5 NO; +3H,0
NOj; +3Fe?+4H*=3Fe>*+NO t +2H,0
2NO; +3S0:+2H,0=3SO; +2NO t +4H"
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2 NO; +3Cu+8H*=3Cu?*+2NO 1 +4H,0
o)

OH™ +H'=H,0

OH™ +C0,= HCO;

02+2H,S=2S | +2H,0

0,+2S? +4H*=S | +2H,0
Ox+2HS +2H =S | +2H,0

0, +4Fe*™+4H"=Fe**+2H,0
30,+12Fe?*+6H,0=8F¢>*+4Fe(OH); |
0+280; =2850;"

O3 21 2H ' =1,+0+H,0

p

PO; +3Ag"=Ag:PO: |

2PO; +3Ba**=Bas(PO4), |

2 PO} +3Ca**=Ca3(POa), |

2PO; +3Mg> =Mg3(POs) |

PO} +H*=HPO>"

PO} +2H'= H,PO,

PO} +3H'=H;PO4

Pb2+SO;” =PbSO; |

Pb2"+S? =PbS |

PbO,+2CI +4H*=Pb?*+Clx1+2H,0
(CH;CO0),Pb+H>S=PbS | +2CH;COOH

S
3S+60H =252 +S0: +3H,0
S>+H,0 HS +OH

382 +2 AP +6H,0=2AI(OH); | +3HS 1

S*+2Fe* =2Fe*™+S |

SO,+Ca?>+2Cl0 +H,0 = CaSO04 | +HCIO+H+Cl (/b &
SO2)

2S0,+Ca>+2Cl0 +4H,0=CaS04 } +2CI+4H+SO; (£
& SOy)

SO,+2Fe3+2H,0 =2Fe**+SO; +4H"

S0,+2 HCO; = SO +CO, t +H,0

SO,+20H = SO} +H,0

SO»+0OH = HSO;

SO»+Br+2H,0=2Br+2H"+ SO

BER BRRNGERN

—. FEMBERRNFRER
1. Cu—H>SOs—Zn [ HLith

E*& 2H"+2¢ ==H) t
fit: Zn—2e == Zn>*
BMNR: Zn+2H =Zn>*+H 1

2. Cu—FeCli—C JF Hh
WEA):  2Fe’ +2e == 2Fe?
fifk: Cu —2e ==Cu?*

rr s R AUR A

SOx++2H,0=21 +2H*+S0;
SOx+H20,=2H"+S0;"

350,42 NO; +2H,0=3 SO, +2NO1+4H"

SO2+ClO +H,0=2H"+CI +SO; "

SO+2H,S=38S | +2H;0

SO,+H,O0=—=H>S0;

550,+2 MnO; +2H,0=2Mn>"+5SO; +4H"

SO:™ +2H"=S0,1+H;0

SO +H,0=—=HSO; +OH

SO +Ba**=BaS0s |

SO;™ +2H*+Ba?"+20H =BaS04 | +2H0 (NaHSO4 ¥ i i
1 Ba(OH),, A& 1)

SO;” +H"+Ba?+OH =BaS04 } +H0 (NaHSO4 ¥4 i i
Ba(OH),, i Ba>*4=#fyiiE)

S,0; +2H" =S |+S0,1+H;0

Si

Si+20H +H,0= SiO3 +2H,

Si0,+20H = SiO3 +H,0

SiO; +2 NH; +H,0=H.SiO4 } +2NH; 1

SiO3 +COx+2H0=H,SiO04 | +CO5?

SiO> +2H™+H,0=H,SiO4 |

3Si0; +2Fe¥* =Fex(SiOs): ¥

38105 +2A1 = AL(SiOs): ¥

Zn

Zn+2H"=Zn>"+H, ¢

Zn+20H = ZnO; +H, 1

Zn+2Fe¥*=2Fe*"+Zn*" (V=¥ Zn K )
3Zn+2Fe’"=2Fe+3Zn*" (id¥ Zn A )

Zn>+2H,0 Zn(OH),+2H"

Zn*+20H =Zn(OH); |

Zn*+2NHs3 « HO=Zn(OH), | 2 NH, (Y& &K)
Zn*+4NHs » H,O= [Zn(NH3)4]2++4H20 (RE &K
Zn(OH),+2H"=Zn**+2H,0

Zn(OH),+20H= ZnO; +2H,0
ZnO+2H"'=Zn**+H,0

ZnO+20H= ZnO; +H,0

B MR:  2Fe* + Cu==2Fe?" + Cu**

3. ERBRTE I IR 2 AR R AR T AR
1EA%: O2+2H,0 +4e == 40H

fit: 2Fe— 4e ==2Fe?"

BB 2Fe + 02+ 2H0 ==2Fe(OH): |
4. PERAE BN I 2 SR R AR AT AR
Ef%: 2H" +2e ==H) t
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7itlk: Fe —2e¢ == Fe?* 2H,0

SR Fe +2H == Fe?" +Hj t 9. Al—NaOH—Mg J5 Hijth

5. SEBREEM CREA D 1IEM: 6H20 + 6e ==3H, t +60H

1EM%: 02+ 2H20 + 4e == 40H fiflk: 2A1 — 6e +80H ==2 AlO, +4H,0

fitl: 2H,—4e ==4H" B 2A1+ 20H +2H,0 == 2 AlO; + 3Hx?
SN 2H + 02 == 2H0 10.  CHa BORFHLIB (B A J57)

6. SEMREIEM (R D 1ER%: 20, +4H,0 + 8¢ == 8OH

T O +4H' +4e ==2H,0 #if%: CHs —8e +100H ==CO>  + 7H,0

Hifk: 2Hy — 4e==4H" BRMR: CHs+20,+20H == COI +3H,0
S 2Ha + O == 2H,0 11, R R SRk} it

7. SRR GBI A D (Li2CO3 A= NaxCO3 M5k 2 4F A ik, CO 1E%AH):
1EM: O2+2H20 + 4e == 40H Eff: 02+2C0r+4e =—2COY (HL4ME COx LK)
H#itl: 2H, — 4e +40H == 4H,0 fitk: 200+2COT — 4de = 4CO,

SN 2Ha + 02 == 2H0 B : 2CO + 0, ==2C0,

8. HiEHM UitH) 12, AREE T B (A J5)

% (PbO2) : PbO»+2e + SO, +4H ==PbSO4 | + 1IEH% (Ag0) : AgO+ Hy0 + 2e ==2Ag +20H
2H,0 it (Zn) : Zn+20H —2e == ZnO + H,0

itk (Pb) : Pb—2e + SO, ==PbSO4 ! MM Zn+ AgO == ZnO + 2Ag

BRI P+ PbOy +4H'+2S0; ==2PbS0O4 4 +

—. ERERREEER

1. HLf# CuCl ¥ 7. HEfR HoSO4 TR

FHA%: 2C1 — 2¢ = Cl 1 FAM: 2HO — 4e == 0, 1 +4H"

A% : Cu?*+2e = Cu [ : 4H® +4e ==2H, t

BB 2CT + Cu?? L. Clt +Cu SN 2H, LB 2H2t + 02 t

2. FRRRRE IR 8. Hifif KNO; &l

P4 CHLAT): Cu —2e == Cu? FHA%: 2H,0 —4e == 0,1 +4H*

PR (4li4) : Cu?*+2e == Cu A% : 4H,O +4e ==2H, t +40H

BRBR: T MR 2H0 “2E opy1 1 0, t

3. HLHEH 9. FHEfi CuSO4 H

Pt (4i%): Cu— 2e == Cu? FHA%: 2H,0—4e == 0,1 +4H"

A (954 JE, 0 Fe): Cu* +2e = Cu FA#%: 2Cu*" +4e ==2Cu |

ISYSANE R Rt 20u 4+ 20 =2 o0y | 10,1 + 4l
4. FHRFIE K 10. HifE AgNOs ¥

FHA%: 2CI —2e ==Clh } FAM: 2H,O— 4e == 0,2t +4H'

FA%: 2H,0 +2e ==H, t +20H FAt: 4Ag" +4e ==—4Ag |

BN 2CT + 2H0 L Hyt +Clt +20H BN 4Ag+ 2H0 LB 4Ag) +02t +4H"
5. HLf# HCl AW 1. FyE g

BHtR: 2CI -2¢ == Cl» P#%: PbSO4 —2e +2H,0 == PbO, +SO; +4H"
BAM%: 2H" +2e ==Ha BI8%: PbSOs+2e ==Pb+ SO,

MR 20T + 2 =2 ot 4 KRR 2PbSOs + 2H0 ~2E ph 4+ ppo, + 4H* +
6. HLf NaOH J5 2507

fHtk: 40H —4e ==0,1 +2H0 B2Hs(g) + 30,(g) ==== B20s(s) + 3H,0(l); AH=- 2165
FHM%: 4H,O +4e ==2H, 1 +40H kJ « mol !

B ME: 2H0 L 2H, 1+ 05t

FEIH ARNFFEN

C C(H 2%, s)+02(g) =COx(g); AH= -393.5k] * mol !
mrR ik TR R A, 58 2200, 3t 2370



C(&RIf1, s) +02(g) =COxA(g); AH= -395.4kJ * mol™! H*(aq) +OH (aq) =H>O(l); A H= -57.3kJ * mol~!
C(&WIf, s) =C(fi5%, s); AH= -1.90kJ * mol ! N

C(s) +H0(g) =CO(g) +Hx(g); A H=+131.3kJ * mol !

Na(g) +02(g)=NOx(g); A H=+180.7kJ * mol !

1
C(s)+— O2(g) =CO(g); AH= -110.5kJ * mol-!
2 LA

. +3H ——=INH3(g); AH=-92.4Kk]J 1!
C(s) +0x(g) =COs(g); AH= -393.5kJ * mol ! Na(g) +3Ha(g) ==———=""=2NH:() 92.4k] + mo
1 HEALF
CO(g) +5 O2(g) =COx(g); AH= —283kJ * mol"! 4NHs(g) +502(g)==z= 4NO(g) +6H20(g); A H=

—-907kJ * mol !
2NO(g) +0x(g)=2NOx(g); A H=-113kJ * mol !
3NOx(g) +H>0(1)=2HNO3(1) +NO(g); A H=-136kJ *mol -'.
NoHa(g) +O2(g) =Na(g) +2H20(g); A H= —534kJ * mol !
N2Ha(1) +2H202(1) =Na(g) +4H20(g);

AH= -641.6kJ * mol"!
2NaHy(g) +2NOx(g) =3Na(g) +4H:0(g);

CaCs(s) +2H20(1) =CaHa(g) +Ca(OH)a(s):
AH=-127kJ * mol !

CHa(g) +20x(g) =COx(g) +2H:0(1);

A H= -890.3kJ * mol !

CaHi(g) +30a(g) =2C0x(g) +2H20(1);
AH= -1411kJ * mol !

5
Cab(g) +-0x(8) =2C0x(g) +H:0() AH= -1135.7kJ * mol .
P
AH= ~1300kJ * mol-!
o Pu([IT, s) =4P(ZTH%, s); AH=-66.8kJ * mol-.
C3Hg(g) +5 02 (g) =3CO0x(g) +4H20(D); S

S(g) *02(g)====S0x(g); AH=-297kJ * mol"!

AH= -2220.0kJ * mol ! 11 e ]
FeSa(s) +102(g)=@=m1= E Fe203(s) +2502(g);

25
CsHis(1) +702(g) =8CO0x(g) +9H0(1):;

A H=-853kJ * mol !
AH= -5518kJ * mol ! 4

o0

1
SO2(g) +% 02 (g) = SO0s(g); AH=-98.3kJ * mol"!

3
CH;OH(I) += Ox(g) =COx(g) +2H,0(1):;
2 SOs(g) +H20(I) =H2S04(1); A H=-130.3kJ * mol-!
AH= -725.8kJ * mol!

C,H50H(1) +305(g) =2CO0x(g) +3H,0(1);
AH= -1367kJ * mol !

CeH1206(s) +602(2)=6C0(g) +6H,0(1):

A H= -2800kJ * mol !

H

Ha(g) +Cla(g) =2HCl(g); AH= —184.6kJ * mol !
2Hi(g) +0x(g) =2H,0(g); AH= -483.6mol * L-!

Ha(g) +% Ox(g) =H,O(l); AH= -241.8kJ * mol-!
2H,(g) +0x(g) =2H,O(l); AH= -571.6kJ * mol-!
Ha(g) +% Ox(g) =H,O(l); AH= -285.8kJ * mol-!
2H,0(g) =2Ha(g) +Ox(g); A H=+483.6kJ * mol-!
H20(g) =Ha(g) +% 02(g); A H=+241.8kJ * mol !
2H,O(I) =2Ha(g) +0(g); A H=+571.6kJ * mol-!
H0(1) =Ha(g) +% Ox(g); A H=+285.8kJ * mol !

H,O(1) =H>0(g); A H=-+44kJ * mol !
HO(g) =H0(l); AH= —44kJ * mol !

HCl(aq) +NaOH(aq) =NaCl(aq) +H0(l); AH=
-57.3kJ *» mol !
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