1

01.CaCO;+2HCI==CaCl,*+CO,t+H,0

& Bk
02. C+02—}C02

04.200+02% 5c0,

05.C+CO; EJﬂzco

06. C+Hzorj ’mCO+H2

08. CaCO3+SzOzm = CaSiO3+CO,t
10.Ca0+Si0,22 e CaSiO;
11.Si+2F,==SiF,

13.85i+2NaOH+H,0==Na,Si03+2H>1

14.5i+2C1LLsicl,

15.8i+0,22 W\SZOZ

17.2Mg+Si £ "“‘Mgz&
18.Mg>Si+4HCl==2MgCly+SiH,

19.Mg,Si+4H,0==2Mg(OH),| +SiH}

20.8iH 42082 5:0,+ 20,0
21.8i0,+4HF==SiF ;1 +2H,0

22. S102+2NGOH**NGZSZO3+HQO
23. S102+2Cm’mSz+2COT

24. S102+3CmSzC+2COT

25. 2S102+5Cm “msl+SzC+4coT
26. S102+2Mgm ‘mSz+2Mg0

27.8i Oz+4MgmMg2Sz +2MgO

28.Na,Si03+2HCI==H,SiO3|+2NaCl

&K

03.2C+0,==2C0

07. C0+H20““mco +H,
09.Na;CO;3+SiO & ’mNagSz 0;+CO»t

12.Si+4HF==SiF 1 +2H,1

=4
16.Si+CELESiC

29‘N612Sl'03+C02+H20::H2Sl.03l+2N612C03
30.Na,SiO3+2NH,CIl+2H>0 ==2NaCl+H,SiO3| +2NH; H,O

31 HSi052-8i0,+ HL0
32.2Pb0L2PbO+051

33.3PbOLPb;0,+ 01

34 PbO,+4HCI(K Y LPbClL+Cl +2H,0

35.Pb;0,+8HCI(GR == A

IR
36. HCOOH%)H20+COT

38.85i+3HCPYCsircr+H,

39.SiHCl,+HAL00 =1100C g, 3770y

3PbCL+ClL1+4H,0

//’& /Mglx

37. HZCZOHOZTJ"COT"'HZ

40.SiHCl3+3H,0==H,Si0;| +3HCIN +H,1

41. C+25ﬁCS2

42. CaO+3CﬁCaC2+2COT
43.CaCt 2H,O—> Ca(OH)»+CoH)
B AlL(Si>Os5)(OH),

H B A4%: Na,FesSisO1,(OH),


http://www.jxteacher.com/userfiles/360430001002220111/files/chemistry%20chemical%20equation.pdf

2

01.NaNO»+NH,CI-2-NaCl+N A +2H,0

02.N:+0222 N0
03. N,+3H i
e TS

H;

S Bk
04.N2+3Mg$Mg3N2 Mg;N,+8H,0==3Mg(OH),|+2NH; H,0

05.2NO+0,==2N0O,

06.3NO;+H,0==2HNO3;+NO

07.2NO, == N0,

08. 4NH3+6NOWTJG%J‘5N2+6H20 09. 8NH3+6N02WTJC%J‘7NZ+]2HZO
10. 4xNH3+6NOxiE%—%'J‘(2x+3)Ng+6ngO

11.NO,+S0O,==503;+NO

12.4NO;+2KI==2KNO;+1,+2NO

13.4NO>+0,+2H,0==4HNO;

14.4NO+30,+2H,0==4HNO;

15.4NO+(5 —2x)0,+2H,0==4HNO;

16.NO;+NO+2NaOH==2NaNO,+H>0 NO,+NO+20H ==2NO; +H,0
17.NO;+NO+Na;CO3==2NaNO,+CO; NO,+NO+CO5" " ==2N0O, +CO,
18.2NO;+2NaOH==NaNQO,+NaNO3;+H,0 2NO,+20H ==NO;, + NO; +H,0
19.2NO>+Na,CO3==NaNO,+NaNO;+CO, 2NO,+CO5"==NO;+ NO;5+CO,

20.NHy H,0+CaO==Ca(OH),+NH;!
21.NHy H,ONOOHS) nyr 2 4 11,0

22.2NH,Cl+Ca(OH) 2-CaCly+ 2NH A +2H,0

23.NH;+H,0 === NHyH,0=—==NH, + OH
wHA

24.4NH;+30(46 8 )=L22N,+6H,0
AL F
25.4NH;+50, T‘4N0+6H20 2NO+0,==2N0O;
3NO,+H,0==2HNO;+NO B.NH;+20,==HNO;+H,0

26 2NHy+NaClO==N>Hy+NaCl+ HsO
27, 2NH;+3Cu0-LNA +3Cu+3H,0

28 2NaN+L-2Na+3N1
29 NH,HS+2NaOHLNa,S+NH; 1 +2H,0



30.2NH,HS+H>SO==(NH,),SO4+ 2HS1
31.NHy+HNO;==NH,NO;

32 NHy+ HCI==NH,CI

33 NH,CFA-NH 1 +HCI

34 INHLONH A +H +107

35 NHHCOFLNH 1 +CON +Hr0
36.(NH,),COFL2NH A +CON +Ho0

37 SNHNOZ2LC 4N 1 +2HNO+9H,0

38 NHNOALLCn, 01+ 21,0

30 INHNOAZE IN 1 + 01 +4H0

40.2NH,HCO 3+ 2NaOHA(NH,),CO3+Na>COs+2H,0

41.NH,HCO 3+ 2NaOHL-NayCO+NHA+2H,0  NH, +HCO5 +20H-2-CO+NH;{ +2H,0
12 4HNO(H ) 2LBEEH R 46 44 0,042H,0

43.NO+2HNO3(#)==3NOy+H,0

43.Cu+4HNO;(3R)==Cu(NO3),+2NO} +2H,0  Cu+4H +2NO5 ==Cu’* +2NO+2H,0

45.3Cu+8HNO;(##)==3Cu(NO3),+2NO1+4H,0  3Cu+8H +2NO;s==3Cu’ " +2NO1+4H,0

RCu(NO3), (2% &) il)m%;;lo(Z)ﬁNz ~# Cu(NO;)( 235 &)
46.Fe+6HNO(K)LFe(NO, )3+3N62T +3H,0 Fe+6H +3N0;LFe* +3NOA +3H,0
47 Fe+4HNO;(#)==Fe(NO3);+NO1+2H,0 Fe+4H +NO;j==F¢’ +NO}+2H>0
48.3Fe+8HNO;(#)==3Fe(NO3),+2NO1+4H,0 3Fe+8H +2NO35==3Fe¢’ +2NO1+4H,0

49.4Mg+10HNO;3(2mol/L)==4Mg(NO3) ,+N,O1+5H,0 4Mg+10H +2NO35 ==4Mg’ +N,01+5H,0
50.4Mg+10HNOs(Imol/L)==4Mg(NO;),+NH,NO;+3H,0  4Mg+10H +NO5==4Mg’ +NH, +3H,0
51.3Cu+2HNO;(#%) +3H,S0,==3CuSO,+2NO1+4H,0 3Cu+8H +2NO5==3Cu’ +2NO1+4H,0
52.16Fe+60HNO;(#)==15NO1+3Fe(NO3),+13Fe(NO3);+30H,0
53.16Fe+56HNOs(#7)==14NO1+6Fe(NO;) ,+10Fe(NO3) ;+28H,0
54.16Fe+52HNOs(#)==13NO1+9Fe(NO;),+7Fe(NO3)3+26H,0
55.16Fe+48HNOs(#)==12NO1+12Fe(NO3),+4Fe(NO3) ;+24H,0
56.16Fe+44HNO(#)==1INO1+15Fe(NO3),+Fe(NO;);+22H,0
57.3Pt+4HNO;(#R)+18HCI==3H,PtCls;+4NO1+8H,0

58. Au+HNO;(K)+4HCl==HAuCl,+NO1+2H,0

59.C+4HNO(H)L-CON+4NOs +2H,0

60.5+6HNO(KYLoH,S0,+6NO 1 +2H,0

61.2KNOFL2KNO,+01

62.2Cu(NO3) r22Cu0+4NO +0:1

63.24gNO L2 4g+ N0 +051

~2013



&
01.2H,+0225 11,0

022,02 511+ 01
03.2H,05"L2H,0+051

04. 5H202+2KMI’104+3HQSO4::KZSO4+2MHSO4+502T +8H20

SH0,+2MnO; +6H ==2Mn""+50,1+8H,0
05.H,0,+S0,==H,SO,
06.H,0,+ HyS==S+2H,0
07. Hy0+ 2KI+ HySO4==K>SO 4+ I+ 2H:0
08.H,0,+2FeSO+HySO,==Fex(SO.)s+2H0
09.2Na+SLNayS 10.2Cu+SLCuss
12.H,S L+
13.5+0.250,
14.Na>SO5+HySO4==Na>SO.+SOA +H0
15.FeS+H,S0,==FeSO+H,S}
16.2H,S+S0,==35+2H,0

= 8K
17. 2H2S+302@2S02+2H20

18.2H:5+022 25121,0
19.CuSO+H,S==CuS|+H,SO,

20.S0,+H,0 === H,S0;
21.2NaOH+S80>==Na>SO;+H>0
22.NaOH+S0,==NaHSO;
23.Na»SO35+S0,+H,0==2NaHSO;

24.2H" +2NO5 +35057==380,/+2NO1+H-0
25.Na>,CO;3+2S05(iL %) +H,0==2NaHSO;+CO,

26.2Na2CO3+S02(9‘ '%) +H,0==2NaHCQO;+Na,SO;

27.NaHCO3+S0(it %)==NaHSO;+CO,
28.2NaHCO3+SO0( ') &)==Na,SO3+2CO,+H,0
29.Ca(OH),+80,==CaS0;| +H,0
30.80,+2H,S==3S+2H,0
31.380,+2Na,S==2Na,S0;+3S|
32.80,+2Mg==2MgO+S

33.80:+4Mg=HE o0g0+MgS
34.PbO,+S0,==PbSO,
35.NO,+80,==S0;+NO

H>0,+2I+2H '==1,+2H,0
H,0,+2F” +2H ==2F’ " +2H,0
11.Fe+SLFes

SO5"+2H == SO,A+H,0
FeS+2H ==Fe&’ "+ H,S1

Cu’ +H,S==CuS|+2H"
20H +80,==S0"+H,0

OH +S0O,==HSO5
SO5"+S0,+H,0==2HSO5

CaSO3+S02+H20::CCl(HSO3)2

350,+28"==2505"+3S|



36.Bi’2+SOZ+2HQO::2HBV+H2SO4 B}’2+SOZ+2HQO::4H++2B};+SO4Z-

37.2FeCl3+S0,+2H,0==2FeCl,+2HCI+H,SO, 2F +8S0,4+2H,0==2F¢" +4H +S0/
38.2KMnO+550,+2H,0==K>S0,+2MnSO+2H,SO,  2MnO,;+550,+2H,0==2Mn""+550,/+4H"
39.2CuCly+80,+2H,0==2CuCl|+2HCI+H,SO, 2Cu* +2CT +80,+2H,0==2CuCl|+4H +S0,/

40.3Ba’ " +2NO; +350,+2H,0==3BaS0,| +2NO1+4H"

41.3505" +2H" +2NO; ==350,+NO1+H,0

42.H>SO,+Ba(OH),==BaS0,| +2H>0 2H +SO,/ +Bd’ +20H ==BaS0,|+2H,0
43.2KAI(SO.),+3Ba(OH),==K,S0,+3BaS0,|+2A4I1(OH);),
44.24P"+350,7 +3Ba’ +60H ==3BaS0,| +2A1(OH);)|
45.KA1(SO,),+2Ba(OH),==KAIO,+2BaSO,|+2H,0
46.AP"+2807 +2Ba’ " +40H ==A4105 +2BaS0,| +2H-0
47.NaHSO3;+NaHSO,==Na;SO ;+S01 +H,0 HSO; +H ==S0,1+H,0
48 NaHS+NaHSO;==Na,SO+H,S1+H,0 HS +H ==H,S1+H,0
49.NaCl(s) +H>SO(R)LNaHSO+HCI

50.NaNOs(5)+ HSO (R L-NaHS O+ HNO 1
51.Cas(PO4)(s)+3H:SO LK) Lo3CaSO,+ 2H;PO,

52.C1oH 0, 22804 1504 1111,0

53.CuSOy SH0EH2804 450,14 51,0

54.H,S+HoSO(K)==S| +SO:1+2H,0

55 H,S+8HNO () ==H,SO+SNOA +4H,0

56.Cu+ 2H,SO(R)LoCuSO,+S01 +2H,0

5720+ 2H,S0 ()L ZnS0 SO +2H,0

58.Zn+H,SO (#)==ZnSO+H,1 Zn+2H ==7Zn""+H1
59.C+2H,SO,(R)L-CO +SO01 +2H,0

60.5+ 2SO0 L-350,1+2H,0

61.5+6HNO;(KYLoH,S0,+6NO 1 +2H,0
62.35+6NaOH (K22 NayS+NaySO+3H,0

= 58 E wE
63.4FeS,+ 110,22 2Fe,05+850,  S+0,228

V205
64. o~ A T
250,+05mgm=e 2505

65.50;+H,0==H,SO,
66.Na:8:05+H>SO;==Na;:S0+S0 +S| +H,0 S:05+2H ==SO4+S| +H,0
67.2KMnO+5H:C20,+3H:S0 M504k 60,1+ 2MnSO,+10CO1 +8H,0
MO +5H,Co0,+6H M504 51,2 4 10CO 1 +8H,0
68.4KI+2H,S0 1+ 0y==2K>SO,+ 21+ 2H,0 AT+4H +0,==21,+2H,0
69.2KMnO.,+ HCOOK +3KOH==2K-MnO4+K-CO3+2H0
2MnO;+HCOO +30H ==2MnO, +CO;5” +2H,0

SO,




NS

01.2Na+Cl; 2NaCl

R

02.Cu+Cl; CuCl,

&
03.2Fe+3Cl—= 2FeCl;
2R

04.H>+Cl;

2HCI

& PR
O5.2P+3Clzg2PCl3 2P+5CI;

B

2PCIs
06.25+Cl2-28,Cl, S,ClL+ClA2-28C1

07.Cly+H,0==HCI+HCIO Clo+ H,O==H'+CI +HCIO
08.AgNO3+Cly+H,0==AgCIl|+HNO3;+HCIO  Ag'+ClL,+H,0==AgCIl|+H +HCIO
09.H,S+HCIO==S|+HCI+H,0

10. MO+ 4HCIGR Y LMnCLACIA 42H 0 MnOy+4H +2CT-LMn* +Cly+2H,0
11 MO+ 2NaCl +3H,SO(K)-LMnSO.+2NaHSO+Clo +2H,0
12.KCIO;+6HCI(#)==KCI+3Cl,1 +3H,0
13.2KMnO+16HCI(R)==2KCl+2MnCly+5Clo} +8H,0
14.Ca(ClO)+4HCI(R)==CaCly+2ClA +2H,0

15.Ca(CIO)+ 2HCIH)==CaCl,+2HCIO

16, 4ch+024=‘§=%’ﬂ —2Cly+2H,

17.2KMnO2KoMnO +MnOx+051

v 2
18.20CI0E2E 11100

MnO
19.2KCIO;= £=2=2KCZ+302

20.Cl+ 2KOH==KCI+KCIO+H,0 Cly+ 20H ==CI +CIO+H,0
21.3CL+6KOH(KY L5 KCI+KCIO -+ 3H,0
22.3CL+60H-L-5CT +ClO; +3H,0

23.Cl+S0,+2H,0==2HCI+H,S0, CL+S0,+2H,0==4H" +2CI +50,
24.Cl,+Na>SO;+H,0==2HCI+Na,SO, CL+SO5" +H,0==2H"+2CT+SO;"
25.2FeCly+Cly==2FeCls 2Fe™ +ClL==2Fe& " +2CT
26.Cl+2KBr==Br,+2KCl Cl+2Br==Bry+2Cl
27.2FeCls+2KI==2FeCly+2KCI+1, 2F& +2r==2F&""+1,
28.Bry+2KI==I,+2KBr Bry+2I ==I,+2Br
29.Cl+2KI==1,+2KClI ClLy+2I ==1,+2CT
30.L+5CL+6H,0==2HIO;+10HCI L+5CL+6H,0==12H"+2105+10CI

31.2KCZO3+12::2K103+C12T

32.Cl,+H,S==2HCI+S|

AT
33.ClL+CH,;~—> CH;CI+HCI



34.3CL+2NH3;==6HCI+N;

35.3Cl,+3NH;==NH CI+N,+5HCI
36.2Cl,+2Ca(OH),==CaCl,+Ca(CIO),+2H,0
37. 6C12+6Ca(0H)2%5Cac12+Ca(CZO3)2+6H20
38.Fel,+CIy(*y &)==FeCl,+1,
39.2Fel,+3ClL (i &)==2FeCl;+2I,
40.6FeBry+3CIy () &)==2FeCls+4FeBr;
41.6FeBry+6CIy(1 : 1)==4FeCl;+2FeBr;+3Br,
42.2FeBr,+3Cly (it &)==2FeCl;+2Br,
43.Ca(Cl10),+CO,+H,0==CaCO;3|+2HCIO

3Cl,+8NH;==6NH,CI+N,
3C12+4NH3: :ZNH4CI+N2+4HCZ

CL+2I==1,+2Cl
2Fe* +4I +3ClL==2F¢’ " +21,+6CT
2Fe’ +Cly==2F& " +2CT
2F&” +2Br+2ClL==2F¢’ +Br,+4CT
2Fe” +4Br +3ClL==2F¢ " +2Br,+6CT
Ca’ +2Cl0 +CO,+H,0==CaCO0;|+2HCIO

44.Ca(Cl0),+2CO(it %) +2H0==Ca(HCO3),+2HCIO  CIO+CO>+H,0==HCO5 +HCIO

45.NaClO+CO;,+H,0==NaHCO;+HCIO

CIO+CO,+H,0==HCO; +HCIO

46.Ca(Cl0),+250,(it &)+ 2H,0==CaS0,| +2HCI+H,SO,

47.Ca(Cl0),+SOA Y &) +2H0==CaS0,| +HCI+HCIO

48.CaCOy(y &) +2Cl+H>0==CaCl,+2HCIO+CO;}

49.2CaCO;5(:LZ)+2ClL+2H,0==CaCl,+ Ca(HCO3),+2HCIO

50.Na;CO3(\V &) +2Clo+H,0==2NaCl+2HCIO+CO>!

51.2Na;CO;3(iL &) +Cl+H,0==NaCl+NaClO+2NaHCO;

52.NH;+HCIO == NH,CI+H->0
53.2F,+2H,0==4HF+0;
54.2F>+2NaOH==2NaF+OF,+H,0
55.3Br2+3NaCO3A5NaBr+NaBrO3+3C02T
56.5NaBr+NaBrO;+3H,S0,==3Na>SO,+3H,0
57.NalO3+3NaHSOs3;==Nal+3NaHSO,
58.5Nal+NalO;+3H,50,==3Na,SO,+31,+3H,0

2F,+20H ==2F +OF,+H,0
3Bry+3C0O5==5Br +BrO; +3C0,}
5Br+BrO; +6H ==3Bry+3H,0
105 +3HSO5 ==I+3H +350,
SI+105+6H ==31,+3H,0

59.2NalO3+5NaHSO3;==2Na;SO,+3NaHSO+1,+H>0
60.KBrO;+6KI+3H,S0,==KBr+31,+3K,S0,+3H,0
61.2KBrO;+10KI+6H,S0,==Br;+5,+6K>50,+6H,0
62.12KBrO;+10KI+6H>50,==6Br,+10KI03+6K>S0,+6H,0
63.CaS0O(s)+Na,COs;(aq)==CaCOs(s)+Na,SO,(aq)
64.4gCl(s)+KBr(aq)==AgBr(s)+KCl(aq)
65.24gBr(s)+Na,S(aq)==A4g,S(s)+2NaBr(aq)

2105 +5HSO; ==1,+550,/+3H +H,0
BrOs +6I +6H ==31,+Br +3H,0



01. 4Na+0,==2Na,0
02. 2Na+02%zva202

03. 2Na,0+02-2Na,0,

04. 4Na+3C0ZE NGOt C

05. 6Na+Fe;052-3Na,0+2Fe

06. 2Na+2H,0==2NaOH+H,t 2Na+2H,O==2Na +20H +H,}

07. 2Na+2CH,CH,OH—> 2CH,CH,ONa+H,1

08. 2Na;0,+2H,0==4NaOH+0,t  2Na,0,+2H,0==4Na" +40H +0,}

09. 2Na;0,+2C0O,==2Na,COs3+0;

10. 2Na;0,+2503;==2Na>S0,+0,

11. Na;0,+S0,==Na,S0,

12. Na;0,+2NO,==2NaNO;

13.3Na,0,+2A41==2NaAlO>+2Na,O

14.Na,0,+Cu==Na,0+CuO

15.4Na>0,+4FeCly+6H,0==8NaCl+4Fe(OH);|+0,1  4Na>0,+4Fe’ +6H,0==8Na" +4Fe(OH);| +0,1
16.3Na;0,+6FeCly+6H,0==6NaCl+4Fe(OH);| +2FeCl; 3Na;0,+6F¢’ +6H,0==6Na"+4Fe(OH);|+2Fe’"
17. 2NaHCO3éNazco3+ CO,1+H,0

18.NaHCO3+NaOH==Na,COs3+H,0

19.2Na;,0,+2NaHCO3==2Na,;CO;+2NaOH+0O>1

20.2Na;0,+4NaHCO3;==4Na,CO3+2H,0+0;1

21.2Na;0,+4HCI==4NaCl+2H,0+0,1

22.2Na+CuSO0+2H,0==Na,SO,+Cu(OH),|+ H>}

23.Na,CO3+BaCl,==2NaCl+BaCOs|

24.Na,CO3+Ca(OH),==CaCO;3|+2NaOH

25.Na,CO3+2HCI==2NaCl+CO,}+H,0

26.Na,COs3+HCI==NaHCO;3;+NaCl

27.NaHCO;3;+HCI==NaCl+CO;}+H,0

28.24ICl3+3Na>CO;3+3H,0==2A41(OH);| +6NaCl+3CO,} 24P +3CO;5 +3H,0==241(OH);| +3CO-?
29.41Cl3+3NaHCO3==3NaCl+Al(OH);|+3CO;} AP +3HCO;==AI(OH);|+3CO,1

30.4Na+TiCl,==4NaCIl+Ti

31 2NaCLEE oNa+ i
32 2NaCl+ 20,02 11,4+ 2Na O+l 200+ 20,02 1 1+ 208 +Clp
33.2K0-LK,0,+0,1

34.4K0rL2K,0+3051
35.K,0+COrLK,CO,s
36.2K,0,+2CO+22K,CO5+01
37.4K0x+2COF22K,CO5+3051

38 NaCl+NH;+ HsO+COr==NaHCO3|, +NH,Cl
30, 2NaHCOFL-NayCO3+CON+H 0

40.NaHCO3+NaCI+NH2A—L0CNy,CO+NH,CI|



01,241+ 3¢ 5 4101,

02.241+3022 41,0,

03.241+382-4LS,

04,241+ 3H,S0,==2A41(SO4) 5+ 3H} 2AI+6H ==241"+3H)1

05,241+ 2NaOH+2H,0==2NaAlO+3H1 241+ 20H +2H,0==24105+3H)

06.841+3NO5 +50H +2H,0==8410, +3NH31

07.A1+4HNO;(#7)==Al(NO3);+NO1+2H,0 Al+4H +NO5 ==AF "+NO1+2H,0
08.AICl3+3NaOH==3NaCIl+AIl(OH)3| AP +30H ==A1(OH);)
09.AICl;+4NaOH==3NaCl+NaAlO,+2H,0 AP +40H ==A10;+2H,0
10.A1,05+6HCI==2AICl;+3H,0 ALOs+6H ==24"+3H,0
11.41,03+2NaOH==2NaAlO,+H,0 ALO3;+20H ==2410, +H,0

12.H +A410, +H,0 === Al(OH); === AP " +30H

13.4105 +2H,0 === Al(OH) 3+ OH

14.241(0H) #2410+ 3H,0

15.AP"+3410, +6H,0==4A41(OH);|

16.24105 +CO,+3H,0==241(0H);| +CO5"

17.4105+CO+2H,0==Al(OH)3| +HCO5

18.A105 +NH, +2H,0==Al(OH);| +NH; H,0

19.410,+HCO5 +H,0==Al(OH);| +CO5"

20.4ICI3+3NHy H,0==3NH,CI+AI(OH)3)|

21.24P"+3CO5"+3H,0==241(OH);| +3CO-1

22.Fe’ " +3410,+6H,0==34I(OH);|+ Fe(OH);|

23.NaAlO,+HCI+H,0==AI1(OH);|+NaCl AlO; +H +H,0==AI1(OH);|
24.NaAlO,+4HCI==NaCl+AICl;+2H,0 AlO; +4H '==AI"+2H,0
25.24ICl3+3Na;CO3+3H,0==2A41(OH);| +6NaCl+3CO,}  24F " +3CO5"+3H,0==241(0OH);|+3CO}
26.41CI5+3NaHCO3==3NaCl+AI(OH)3|+3CO,1 AP +3HCO5 ==AI(OH)3|+3CO11

27.A15(SO,)3+3Ba(OH),==2A1(0OH);| +3BaSO,| 24P +380/ +3Ba’ +60H ==2A41(OH);|+3BaS0,|
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28.415(SO,)s+4Ba(OH),==Ba(AlO,),+3BaS0, | +4H,0

24P +380,/ +3Ba’ +8OH ==24105 +3BaS0,| +4H>0
29.3Ba(A102),+A15(SO,)s+12H0==8A1(OH) ;| +3BaS0,|

3Ba* +6410, +24F +350,/+12H,0==841(OH);| +3BaS0,|
30.NH,A1(SO,),+2Ba(OH),==AI(OH);3| +2BaSO,| +NH;-H;0

NH, +AP +2807 +2Ba’" +4OH ==AI(OH);| +2BaSO,| +NH; H,0
31.2NH,AI(SO,),+5Ba(OH),==Ba(Al0;),+4BaSO,| +2NHy HO+4H,0

NH, +AP"+2807 +2Ba*" +50H ==A4105 +2BaS0,| +NH; H0+2H-0
32.Mg(HCO3),+2NaOH==MgCO3| +Na;COs3+2H,0
33.Mg(HCO3),+4NaOH==Mg(OH),| +2Na,COs+2H,0
34.5Mg(HCOj3),+14NaOH==2Mg(OH),| +3MgCO;|+7Na,CO3+10H>0
35.Mg(OH),+2HCl==MgCl,+2H,0
36.Mg(OH),+2NH ,Cl==MgCl,+2NH;y H>0
37. MgCO3+2H,0-2-Mg(OH),+CO,?

. fif

39.241,0;

40.2NaCIEE oNa iy

241+3057

41. Mg+ 2H02Mg(OH), | +Hot

E K
42.2Mg+CO2E o g0+C

SRR

43.3Mg+N>

-Mg;3N,

44.Mg3N,+6H,0==3Mg(OH),| +2NH;1 ( A &P, )
45.Mg+2NH Cl==MgCl,+2NH;} +H,1
46.Zn+2NH,Cl==ZnCl,+2NH;1 +H,1
47.Mg;Ny+8HCI==3MgCl,+2NH,CI
48.Mg,C3+4H,0==2Mg(OH),| +C3H
49.41,C3+12H,0==2A1(0OH)3| +3CH

50.A1(C2H5)3+3H20::Al(Ol‘I)gl+3C2H5T
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01.Fe+SLFes

02.Fe+1,2Fel,
03.2Fe+3CL22 sy,
04.2Fe+3Br,==2FeBr;

05, Fe+ HySO==FeSO+Hol
06.2FeCly+Fe==3FeCl,
07.2FeCly+Cu==2FeCly+CuCl,
08.3Fe+4H02 2 Fo 0,1+ 4H,
09.Fe;0,+4Hy 2 3F e+ 4H,0

10.3Fe 2028 e 0,
11.2FeCl,+Cl,==2FeCl;
12.Fe+6HNOj(R)LFe(NO3) 3+ 3NOs1 +3H0

13.Fe+4HNO;(#)==Fe(NO3);+NO1+2H,0

14.3Fe+8HNO;(#)==3Fe(NO;),+2NO1 +4H>0

15.2Fe(NOy)s+Fe==3Fe(NOs),
16.241+Fe,0522 41,0, + 2Fe
17.2vA1+3Fe, 0,222 41,0+ 3xFe
I8.Fex0y+yCOéxFe+yCOg

19. Fe;05+3CO-L-2Fe+3C0,
20.Fe;05+CO-L-2Fe0+CO,
21.2Fe,05+C-L4Fe0+CO,

22 Fe,03+Fe23Fe0
23.4Fe,05+Fe2-3Fe,;0,
24.6Fe:07L4Fe;0,+0,1

25 Fex(SOy)+2Fes04+350:1
26.Fex(C20.952-Fer05+3C01+3CON
27.2FeSO L Fer04+S0:1+S051

28 FeCr0.2Fe0+CO1+CO
20.6Fe0+0-L-2Fe;0,
30.FeO+2HCl==FeCl,+H>0

31 Fes05+ 6HCI==2FeCly+3H:0

32 Fe;0+8HCI==2FeCly+ FeCly+4H,0
33 FeO+2HI==Fel,+H,0
34.Fes05+6HI==2Fely+1,+3H,0

35 Fe;0+ 8HI==3Fely+ I, +4H,0
36.3FeO+10HNO;==3Fe(NOs);+NOY+5H>0
37 Fes05+6HNO;==2Fe(NOs) 5+ 3H>0

38.3Fe;0,+28HNO3;==9Fe(NO;3);+NO1+14H,0

39.FeCly+3NaOH==Fe(OH);| +3NaCl
40.Fe(OH);+3HCl==FeCl;+3H,0
41.2Fe(OH);+6HI==2Fel,+1,+3H,0

Fe+2H" ==Fe&’ +H
2F’ +Fe==3F¢"
2FS +Cu==2F +Cu’"

2Fe* T +ClL==2Fe¢""+2CI

Fet+6H +3NOy2Fe* +3NO051+3H,0
Fe+4H +NOs==Fe&’ +NO1+2H,0
3Fe+8H +2NO;y==3F¢’ +2NO1 +4H,0

2F +Fe==3F¢""

FeO+2H ==Fé&’ +H,0

Fe0;+6H ==2Fe¢’ +3H,0
Fe;0,4+8H ==2F&’ " +Fe’ +4H,0
FeO+2H ==F¢’ +H,0

Fe,03+6H +2I==2F¢" +1,+3H,0
Fe;0,+8H +2I==3F¢’ +1,+4H,0
3FeO+10H +NO; ==3F¢’ +NO1+5H,0
Fe;0;+6H ==2Fe¢’ +3H,0
3Fe;0,+28H +NO;s==9Fe¢’ *+NO1+14H,0
Fé’ " +30H ==Fe(OH);)
Fe(OH);+3H ==Fe&’ " +3H,0
2Fe(OH);+6H +2I==2F¢” +1,+3H,0
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42.FeCl,+2NaOH==Fe(OH),| +2NaCl F&’ +20H ==Fe(OH),|
43.2Fe(OH) ,+H>0,==2Fe(OH);
44.4Fe(OH)»+0,+2H0==4Fe(OH);

45.2FeCl;+H,S==2FeCl,+S| +H,S0, 2Fe +H,S==2F¢" +S|+2H"
46.2FeCl;+S0,+2H,0==2FeCl,+2HCI+H,SO,  2Fe&’ +S0,+2H,0==2F¢" +4H +SO/
47.2FeCl3+2KI==2FeCl,+2KCI+1, 2Fe +2r==2F""+1,
48.FeCl;+Ag==FeCl,+AgCl| F& ' +Cr+Ag==Fe¢’ +A4gCl|

49.Fe(NO3)s+12HI==Fel,+51,+3NO1+6H,0 Fe&* " +3NO; +12H +10I ==F&’ " +51,+3NO1 +6H,0
50.2F¢" +H,0,+2H ==2F¢’ " +2H,0

51.5F¢’ +8H +MnO;==5F¢" +Mn’ " +4H,0

52.3Fe’ +4H +NOy==3F¢’ " +NO1+2H,0

53.6Fe’ +3CIO +3H>0 ==2Fe(OH);| +4Fe’ " +3CT

54.F* +3CIO+3H,0 ==Fe(OH);|+3HCIO
55.12FeSO,+30,+6H,0==4Fe(OH);| +4Fe>(SO,);

56.2Fe’ +3805+3H,0==2Fe(OH);| +350:1

57.2F¢’ +805" +H,0==2F¢’" +2H +S0,

58 FeCly+3H,0-2-Fe(OH) (AR )+ 3HCI Feé' + 3H,0-LFe(OH) {5 fk)+ 3H
59.2Fe(OH) s+3CIO+40H-2-2Fe0,/+3CI +5H,0

60.3F¢” +2[Fe(CN)s]  ==Fe;[Fe(CN)s]») (# &)

61.Fe’ " +3SCN ==Fe(SCN);

62.Fe’ +6CsHs-OH==[Fe(CsHs0)s]” +6H"
63.10Fe(SCN)3+6MnO; +48H ==10Fe’ +15(SCN),+6Mn’" +24H,0
64.2Fe(SCN);+S0,+2H,0==2F¢"" +6SCN +4H +S0,

65.MnO +5Fe” +8H ==5F¢’ "+ Mn’ " +4H,0

66.2MnO; +10SCN +16H ==2Mn"*+5(SCN),+8H,0

67.FeC04 2H,0-LFeCy0,+2H,0

68.FeC20,-2Fe0+COM+CON

69.4Fe0+0y22Fe,0;

70.6F ;05 2-4Fe;0,+051

71.CuS0. 5H,0229°C ¢,50 - H,0+4H,0

72.CuS0.+ 5H,0299°C €S0+ 5H,0

73.Cus0222°C cLo+s041

74.4Cu0t290°C >¢,0+0,1

75.Cu0+H,SO (#7)==CuSO+Cu+H,0

76.2Cu +2H2504(7ffﬁ)+02é2cz4504+2H20

77.Cut HySO () + Hy0 -2 CuSO -+ 2Hy0

78.CuSO,+2NaOH==Cu(OH),| +Na,SO,

79.2CuSO+4KI==2Cul | +1,+2K,S0,

80.2Cu(103),+24KI+12H,S0,==12K,SO0+2Cul | +13L,+12H,0

81.AgNO3+NH3H,O==AgOH | +NH/NOj3 Ag +NH3H,0==AgOH|+NH,"
82.AgOH+2NH3 H,0==[Ag(NH3),JOH+2H,0 AgOH+2NHyH,0==[Ag(NH;),] +OH +2H,0
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8
01 5848 )2 . — — & R 75 A2 .. Zn+ H,SO0 /=== ZnSO,+H,\

FAMB R X Zn —2e==Zn"" EMB X :2H +2e ==H,1
02484 B —— ¥ R 7 42 X Zn+2NH ,Cl+MnO,==ZnCl,+2NH;31 +Mn,03+2H,0

RAARBL X Zn -2 ==7Zn"" SEAM B K:2NH +2e +2MnO,==2NH;3} +Mn;03+2H,0
03 B4R T i — — B R 5 42 X Zn+2Mn O, +2H,0 ==Zn(OH) ,+2MnO(OH)

FMB L X, Zn - 2¢ +20H ==Zn(OH), EABR R X :2MnOy+2e +2H,0==2MnO(OH)+20H
04484 —— B RN F A2 X Zn+Ag,0+H,0==7Zn(OH),+2Ag

FMB L X,:Zn - 2¢ +20H ==Zn(OH), EARB L X:Ag,0+2e +H,0==24g+20H
05420k ——% RN FA2X: 8Li+3SOCL==6LiCl+Li,SO3+2S

FARR L X:8Li —8e ==8Li" MBS K:3SOCly+8e = =SO;" +28+6CI
06455 W ——Z R 75 A2 X.: Ph+PbO,+2H,S0, j,i‘z 2PbSO,+2H,0

FARE L X:Pb —2¢ +S0,==PbSO, EME L X :PbO,+2e +4H +S0, ==PbSO,+2H,0
07 424k —— ¥ R 7 A2 N Cd+2NiO(OH)+2H,0 ;ﬁ‘g Cd(OH),+2Ni(OH);

RARR L X:Cd —2e +20H ==Cd(OH), AR BN X :2NiO(OH)+2e +2H,0==2Ni(OH),+20H
08. 248w i—— ¥ R E 77 #2 X H,+2NiO(OH) ;’?‘z 2Ni(OH),

AAB X :H, —2¢ +20H ==2H,0 ;#&)iﬂ X:2NiO(OH)+2e +2H,0==2Ni(OH) ,+20H
09.4k4 o — — % RS 75 #2 X.: Fe+NiO,+2H,0 g‘z Fe(OH),+Ni(OH),

AAB L X :Fe —2¢ +20H ==Fe(OH), AR L X:NiO,+2e +2H,0==Ni(OH) ,+20H
104258 T i—— % R 5 A2 X: Li+LiMn,0, &Lz}Mn;@

RARB L X:Li —e==Li" AR B R X :LiMn,Oy+e +Li ==Li>M>0,
1A BTRe—— S REFAXN: Coli+Li; MO, i‘z CsLij+LiMO,

FARBL R:Coli —xe==xLi +CgLi; EME R R:Li; MO>+xe +xLi ==LiMO,
1225 A R —— B R HAER: 2H,+0,==2H,0(1)

H,SO,(aq) % #8:2H, —4e ==4H" EM:0,+4e +4H ==2H,0

KOH(aq) # #%:2H, - 4¢ +40H ==4H,0 EAR:0,+4e +2H,0==40H

P Bk Y03 Fi M 2H, —4e+207==4H,0 EM:OrH4e ==20"

Ve BRK,CO; R :2H, —4e +2C057==2C0,+2H,0 E:0,+4e +2C0,==2CO;"
13. PRk i — — B RUE A2 X CHy+20,==CO,+2H,0(l) ( X CH,+20,+20H ==CO;" +3H,0)

H>S0,(aq) % #.:CH, — 8¢ +2H,0==CO,+8H" EM:20,+8¢ +8H ==4H,0
KOH(aq) #i #.:CH, - 8¢ +100H ==CO5* +7H,0  EAR:20,+8¢ +4H,0==80H
YR Y03 RAR:CHy — 8¢ +40° ==CO,+2H,0 EAR:20,+8¢ ==40°

Y5 G K,CO; R #:CH, - 8¢ +4C0O5° ==5C0O,+2H,0 EM.:20,+8¢ +4CO,==4CO5>
14.— BACBIRFT &, 3 — — B R 75 A2 X :2C0+20,==2CO0;
FMBE L X,:2CO —4e+2C05"==4CO, EME R X,:0y+4e +2C0,==2C05"
15. P BEPRAH L o — — ¥ BURL 5 42 X 2CH;0H+30,+40H ==2C05” +6H-0
FMBEE X:2CH;0H - 12¢ +160H ==2CO5> +12H,0EM B X,:30,+12¢ +6H,0==120H
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1.5 1% R T A

CuClg%ﬁZFCu-FClzT FEAR:2CT - 2e== CIy1 WA Cu’ +2e ==Cu
ZnCIZ%ZnJrCIZT FEAR:2CT —2e== CI,1 W8 Zn>" +2e¢ ==Zn
2NH4C1%2NH3T+H2T+C12T FEAR:2CT - 2e'== Cl,} I#R:2NH, +2e ==2NH;t +H,1
2HCI2 R Hyt+Clot FEAR:2CT - 2e'== Cl,1 W 2H +2e ==H,1
2.0 KA WEENaOH. KOH. H,SO,. HNO;. NaHSO,. K;SO;. KNO;. Na,CO3;KZ%i%&
2H20M"F 2H 14051 FEAE4OH —4e== 0,1+2H,0 WAH:4H +4e==2H"
3RO A BRA

2CuS0+ 2H,0° M 20U+ 01+ 2H,S0, FAHAOH - 46'== 0s1 +2H,0 W20 +4e ==2Cu

4AgNO3+2H20%4Ag+OZT+4HNO3 FEA:4OH —4e==0,1+2H,0 m*&:4Ag++46_::4Ag
45@2&%&@

2NaCl+2H20M§F H,1+2NaOH~+Clyt  FaM:2CT -2 == Clyt WAL 2H +2e ==H,1

2K1+2H20%H2T+2Na0H+12 FEAR:2I -2¢==1, WAAR:2H +2e ==H}

2AlCl3+6HZO%2Al(OH)3 | +3H 1 +3CL1

FAAR:6CI - 6e==3Cl,1 WM 6H,0+66 +3AF " ==241(0H);3|+3H,1
SR AL RA

Fe+2HZO%Fe(OH)2l +H,1 [A#%:Fe —2¢==Fe’" MM 2H +2¢ ==H,1

Fe’"+20H == Fe(OH)|
Cu+H2SO4%CuSO4+H2T FAAR:Cu —2¢== Cu’" 11}5]71‘&:2H++2e'==H2T

2Cut+2NaCl+ 2,02 2 cuc | +H>1+2NaOH

FAML:2Cu - 2e+2CT==2CuCl| VM 2H +2e ==H,1

CuCl+NaOH==CuOH(% &%)+ NaCl 2CuOH==Cu,0+H,0

2Ag+2HCZ%2AgCll +H>1 FAML:24g — 26 +2CI==24gCl| MM 2H +2¢ ==Hy}
2Cu+4KI+4H,0==2Cul | +1,+4KOH+2H}

FAAR:2Cu — 4 +4T ==2Cul | +1, VAR 4H +4e ==2H

6. B JiE o, i A 2NagSO4+6HZO%ﬁ¥ 2H,1+4NaOH+0,1+2H,S0,
FEM4OH -4 ==0,1+2H,0 WA 4H +4e ==2H,1

7EGORA . (— IR TBRANER)
2C1—CH2C00Na+2H20%2C02T+CZCH2CH2CZ+HZT+2Na0H

FEM:2CICH,COO™ - 2e ==2CO,1+CICH,CH,Cl WAL 2H +2¢ ==H,1

CICH,CH,Cl +2NaOH—2—32NaCl+HO—CH,CH,—OH

INaCl+2H,02 % 5N, OH+H 1 +Cly1
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10
01.H(g)+F>(g)==2HF(g) ~JH==—>540kJ/mol
02.Hi(g)+Cly(g)==2HCl(g) ~IH==—184.6kJ/mol
03.Ho(2)+Brs(g) === 2HBr(zg) JH==—102kJ/mol
04.H(2)+1x(e) == 2HI(g) ~ JH==—14.9kJ/mol
05.H(g)+1/20:(g)==H,0(g) ~JH==—241.8kJ/mol
06.H(g)+1/20:(g)==H,0(l) AJH==—285.8kJ/mol
07.2Hx(g)+0s(g)==2H,0(l)  AH==—571.6kJ/mol
08.% H,0(g)==H,0(l)  JH==—44kJ/mol

09.NaOH(aq)+1/2H,SO(aq)==1/2Na,SO,(aq)+H,0(l) AdH==—57.3kJ/mol
10.H (aq)+OH (aq)==H,0(l) AJH==—57.3kJ/mol
11.NaOH(aq)+HCN(aq)==NaCN(aq)+H,0(l) JH==—12.1kJ/mol

12.Ba’" (aq)+SO (aq)==BaSOy(s)  AH==—I18kJ/mol
13.Ba(OH)»8H,0 (s)+2NH,Cl(s)==BaCly(s)+2NH3(g)+10H,0(l) ~ JH>0
14.C(s)+0x(g)==COx(g) JH==—393.5kJ/mol
15.C(s)+1/205(g)==CO(g) ~H==—110.5kJ/mol
16.CO(g)+1/20,(g)==COx(g) ~AH==—283kJ/mol
17.C(s)+CO(g)==2C0(g) JH==+172.5kJ/mol
18.C(s)+H>0(g)==CO(g)+Hx(g) AH==+131.3kJ/mol

19.CO(g)+H>0(2)==COs(2)+Hy(e) ~ JH==—41.2kJ/mol
20.CO(g)+2Hy(g)==CH;0H(g) ~ JH==—90.8kJ/mol
21.CHy(2)+20(2)==COx(g)+2H-0()  TH==—890.3kJ/mol
22.C3Hy(2)+505(2)==3CO0x(g) +4H:0(])  AH==—2220kJ/mol
23.CsHy5()+25/20:(2)==8COs(2)+9H,0(l)  AH==—5518kJ/mol
24.CoH(2)+305(2)==2CO0x(2)+ 2H,0()  AH==—1411kJ/mol

25.C-Ho(g)+5/205(g)==2C0:(g)+H-O(l) AH==—1300kJ/mol

26.CoH (g)+H,0(1)==CH;CH,OH(l) ~AH==—44.2kJ/mol
27.CH;0H(1)+3/20,(g)==CO0x(g)+2H,0() AJH==—726.5kJ/mol
28.CH;CH,OH(1)+30,(g)==2CO0y(g)+3H,0(l) JH==—1366.8kJ/mol
29.CH;COOH(1)+205(g)==2CO0,(g)+2H,0(l) AH==—870.3kJ/mol
30.CH;CH,CH,CH3(g)+13/205(g)==4COx(g)+5H,0() JH==—2878kJ/mol
31.(CH3),CHCH;3(g)+13/205(g)==4CO0x(g)+5H,O(l) AJH==—2869.6kJ/mol
32.CH;CH,CH,CHjs(g)==(CH;3),CHCH;(g)  AH==—8.4kJ/mol
33.203(g)==30(g)  JH==—28.4kJ/mol

34.C(s, &R % )==C(s, & £) AJH==—1.9kJ/mol

35.Py(s, Q1 B%)==4P(s,4L5%) AH==—29.2kJ/mol

36.8(s, -4 55)==S(s, .E RF#) JH==—1.16kJ/mol

37.8n(s, @ 45)==Sn(s, k%)  JH==—2.1kJ/mol

38.Nx(g)+3H,(g) 2NH3(g)  AJH==—92.4kJ/mol

39.2NOy(g) ===N,04g) JH==—56.9kJ/mol

40.N>(2)+0,(g)==2NO(g)  JH==+180kJ/mol
41.Nx(2)+20(g)==2NO,(g) ~ AH==+67.7kJ/mol
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42.4NH;(g)+50,(g)==4NO(g)+H,0(l) AJH==—907kJ/mol
43.2NO(g)+0:(2)==2NO,(g)  JH==—113kJ/mol
44.3NO,(g)+H,O0(1)==2HNOs3(aq)+NO(g) ~AH==—136kJ/mol
45.NH;(g)+205(g2)==HNO;(aq)+H-O(l) JH==—379.5kJ/mol
46.2NO(g)+2CO(g) === N,(g)+2CO:(g) JH==—746.8kJ/mol
47.N>Hy(g)+0:(g)==N:(g)+2H,0(g) ~JH==—534kJ/mol
48.2N>H,(g)+2NO>(g)==3N>(g)+4H,0(g) ~JH==—1136kJ/mol
49.2N>H(g)+N-04(g)==3N:(g)+4H,0(g) ~AIH==—1076.7kJ/mol
50.2N,05(g)==4NOs(2)+0x(g) ~ AH==+56.7kJ/mol
51.(NH,),COs(s)==NHHCOs(s)+NH3(g) ~JH==+74.9kJ/mol

52.NH,HCOjs(s)+CH;COOH{aq)==CH;COONH,(ag)+COx(g)+HO(l) ~AH==

53.P(s)+3/2Clx(g)==PCl3(g) JH==—306kJ/mol
54.PCl3(g)+Cly(g)==PCls(g)  JH==—93kJ/mol
55.B,H(g)+301(g)==B,03(s)+3H,0() JH==—2165kJ/mol
56.8(s)+0:(g)==S0,(g) JH==—297kJ/mol
57.FeSx(s)+11/405(g)==1/2Fe;03(s5)+250,5(g) JH==—853kJ/mol
58.2505(2)+05(g) = 250; (g) JH==—196.6kJ/mol
59.805(g)+H,0(1)==H>S0,1) JH==—130.3KJ/mol

60.S,CLy(1 ¥ ¥ &,)+Cly(g)==S,Cly([,#41&) JH==—51.2kJ/mol
61.2KCIO;3(s)==2KCl(s)+30(g)  JH==—78kJ/mol
62.Na(s)+H,0(l)==NaOH(aq)+1/2H,(g) = AJH==—184kJ/mol
63.Na(s)+1/2Cly(g)==NaCl(s) JH==—411kJ/mol
64.2Na(s)+1/20,(g)==Na,0(s) JH==—414kJ/mol
65.2Na(s)+0,(g)==Na,0,(s) JH==—511kJ/mol
66.Na,0:(s)+CO»(g)==Na,COs(s)+1/20:(g) JH==—226kJ/mol
67.Na;0,(s)+CO(g)==Na,COs(s) JH==—509kJ/mol
68.Zn(s)+CuSO4(aq)==Cu(s)+ZnSOy(aq)  AJH==—216kJ/mol
70.CaCOj3(s)==CaO(s)+COx(g)  JH==+178kJ/mol
71.Fe;03(s)+3C0O(g)==2Fe(s)+3C0O5(g)  JH==—25kJ/mol
72.FeO(s)+CO(g)==Fe(s)+CO,(g)  AJH==+7.28kJ/mol
73.241(s)+3/20:(g)==A1,03(s) ~ JH==—1417.5kJ/mol
74.2Fe(s)+3/20,(g)==Fe;03(s)  JH==—824kJ/mol
75.241(s)+Fe,03(s)==2Fe(s)+Al,O3(s) ~ AdH==—593.5kJ/mol

76.4Fe(OH)(s)+0,(g) +2H,0(l)==4Fe(OH);3(s) JH==—444.3kJ/mol
77.2Cu(s)+1/205(g)==Cu,0(s) JH==—169kJ/mol
78.Cu(s)+1/20,(g)==CuO(s) AJH==—157kJ/mol
78.CuO(s)+H(g)==Cu(s)+H,0(l) H==—128.8kJ/mol

79.2Cu0O(s)+C(s)==2Cu(s)+CO:(g) JH==—79.5kJ/mol
80.2Cu0(s)+C(s)==Cu,0(s)+CO(g) AJH==+34.5kJ/mol

81. C>(1) ==® ()+Hy(g) AH==+125kJ/mol
82. @(1) @ ()+Hy(g) AH==—23.4kJ/mol
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11
01.NaCl+AgNO;==AgCI+NaNO; (PAK-CrOAE3871)

02.4gCl(s)+KBr(aq)== AgBr(s)+KCl(aq)
03. AgBr(s)+Nal(aq)==Agl(s)+NaBr(aq)
04. 2Agl(s)+Na,S(aq) ==Ag>S(s)+2Nal(aq)
05.BaCOs(s)+NaySO4(aq) ==BaSOy(s)+Na,COs(aq)
06. BaSO,(s)+Na,COs(e42)==BaCO;s(s)+Na,SO,(aq)
07.Mg(OH):(s)+2NaF(48.42)==MgF,(s)+2NaOH(aq)
08.CaCly(FeCl;):  2FeCl3+3CaCO;+3H,0==2Fe(OH);+3CaCl,+3CO»"
09. NH,CI(FeCl3): FeCl;+3NH3;HO==Fe(OH);(s)| +3NH,CI
10. CuCly(FeCl3):  2FeCl3+3CuCO3+3H,0==2Fe(OH);+3CuCl,+3CO!
11. FeCly(CuCly):  CuCly(aq)+FeS(s)==CuS(s)+FeCl; (aq)
12. FeCly(CuCly):  CuCly(aq)+H>S(g)==CuS(s)+2HCI (aq)
13. MnCly(CuCly):  CuCly(aq) +MnS(s)==CuS(s)+MnCl, (aq)
14. Fe(OH); [AIl(OH);)1 : Al(OH);+NaOH==NaAlO,+2H,0
15. AI(OH); [Mg(OH),Y : Mg(OH),+2NH ,Cl==MgCl,+2NH;3 H,0
16.3CuS+8HNO3(#)==3Cu(NO;3),+2NO1 +3S+4H,0
17. AgCIl+2NH;3 H,O== [Ag(NH;),|CI+2H,0
18. AgBr+2Na,S,03;==Na; [Ag(S,03),]+NaBr
19. Agl+2KCN ==K[Ag(CN),]+KI
12

01.NH,CI+AgCNO==AgCl|+NH,CNO

02. NH,CNO2-CONH,),

03.CH 3C00Na+NaOH(S)%Na;CO#CH/,T

& PR
04. CH4+202%C02+2H;0

v
05. CH4+CIZ&>CH3Cl(g)+HCl

%, 18
06. CH;Cl +Cl;&>CH2Clg+HCI

-
07. CH,Cl, +CJZ&>CHC13+HCJ

3 BB
08. CHCL; +CIZ&>CCL,+HC1

PN
09. H;+Cl, 'H,CI+HCI
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¢ BE
10. @—CH#Bng)%@—CHZB;%HBr

C
11 AP o o,

C
12. ZCH4%HCECH+3HZ

13. CiH3y A) CsH 5+CsH 4

14. CstsA) CH+CyHyy

15. CiH "L CH+CH, CH1-L> CHAC3H;

13
01. CchHon%m:CHzﬁHzo (iRASO,. CO,. CH;CH,OH)
02. 2CH3CHZOH%)CmCHZOCHzCHﬁHZO
03.H0s02OH+H0CHZCH3%>HOSOZOCHZCH3+H20

04. CH;CH,OH+4H,SO (K 2-C+CO+4S0:1+7H,0

05. CH;CH,OH+6H,SO(K)y2-2C01 +650,1+9H,0

06. 2KMnO ,+550,+2H,0==K,SO,+2MnSO,+2H>SO,  2MnO;+550,+2H,0==2Mn""+550,+4H"
07. 5CHy==CH,+12KMnO /+18H>S0,—>10CO,+6K>SO0 +12MnSO0+28H,0

08.5CH;CH;0H +4KMnO+6H,SO,—>5CH;COOH +2K>S0,+4MnSO+11H,0

#H KMnO.
0 H“CHzT"@]‘?H T
OH OH
B

.
10. CHy==CH+30,——>2CO0,+2H;0

PdCL—CuCl Ag
11. 2CH==CHy+0, ——x——2CH;CHO ~ 2CH,~CH+0, T)Z%;CHZ
@05
Zn/H. 2

13, R,—CH==§—R2 ®22§2 R, —CH0+CH3~j—R2

12. R—CH==CH, o) R—CHO+HCHO

H; 500C
14.CH,==CH—CH ;+Cl, >~—>CH,==CH—CH,CI+ HCI

15. CH2==CH2+H2%CH3_CH3
16. CHy==CH ,*+Br,—/—> EHZ ‘EHZ
r r

FH -
17. CH2==CH2+HZO%—JZJL%55CH3 —CH,—OH

18. CH2==CH2+HBrW—F>CH3—CH2—Br

_ FEAR A
19.CH;—C. ——CH2+HBI‘?CH3‘EH_CH3
r
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20. CH;—CH==CH., 2+HBrLWJ>CH ;—CH,—CHBr

21, CHZ——CH2+C0+H241£4—§"J>CH3—CH2—CHO
22.CH, CHZCH==CH2+C0+H2W—§"J>CH3 CHZCH—CHO
H;
23. CHy==C—CH==CH,+Bry—>CH,= ~iH~iH2
1
24.CHy==C—C CH2+BI'2%EH2 ==CH,
H;
25. CH,==C—CH==CH ,+Br,—/>CH, CH 'H,

H;

26. CHZ _CH——CH2+ZBl’2%iH2‘%_CH4iH2

HO
27.CH==C—C ——CH+CH=CH—CHO —>C @‘C

28.CHy== —CH——CH2+CHECH—CHO—> @C

29.nCH,==CH—CH= CHZM%HZ —CH= CH—CHZ}

30. ”CHZ::CH2M‘|ECH2_CH2}‘H (PE ##t)

3]. nCH,= iﬁ%” {—CHFEH%
32, nCHy==CH,+nCH,= EHw)—ECHZ—CHZ—CHZA(i‘H}

33. 2CH3—CH——<E—CH3W—§”]>CH3—C CH—CH3+CH3~€——€'—CH3 (G B 5B L)

CH; CH;CH,
34 H_C ==CH2 'ﬁj}d—'f&%d + CH2==CH2

H—CH==CH, A
( BRBR ARG PRI ) o " A
+HBr NaOH B35 7%
CHZ——CHFHZW)CH3EH—?HZ 41; %;, CH3EH COOH oo > CH==CHCOOH
OH
14

01. CaCOZECu0+CO,1 02. Ca0+3CE2Cac,+COY

03.CaCy+2H,0—> Ca(OH),tHC= CHt (&HF H,S. PH;. AsH;)

& K

05. CH=CH+2KMnO +3H,S0—> 2C0O,+K»S0 +2MnSO+4H,0

0 B
06.R,—CECCHZCH==f—R2 ®§D /13( R,COOH+HOOCCH,CHO+R,—C—R;

R;
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07.CH= CH+H. C—aCOi—PbO>CH2——CH2 (MRAEFLAm AR, )

08. CH= CH+2H2%>CH3—CH3

09. CH=CH+2Br; —>Br‘iH ‘EH —Br

10. CH= CH+HCIMCH2——CH—CI
L ’Hi’flé 7l
11nCH== i {CHFEH} (PVC ##t)
! 4@4{:
12. CH= CH+H20T> CH;—CHO
13.CH= CH+HCNM—§”]>CH =CH—CN

14. CH;COOH+CH=CH—> CH;COOCH==CH,

AL F)
15.nCH;C00C ——CHg—”) {—CHzﬁ(gH

CH;CO
‘iH} +nH20m>nCH3COOH+ {—CHFEH} C X8 )
n
CH3C0 H

17. CH=CH+2HCHO —> HOCH,—C=C—CH,0H

18. 2CHECHm>CHEC—C ==CH,
19. 3CHECH+E%” @
00H
_ . HOOC OOH
20. 3HOOC—C=C—COOH—Fx—> 00 OO

21 3@—6‘5 C@WTWJ)

22 nCH= CHM{C =CHj—Ln
15

01. 2Fe+3Br,==2FeBr;
02. @ +Br, LBy Br+HBr

'H 'H
03. 3 3

+Br2%>"‘fﬂg O:gr +HBr

04 O—CH_g +Br2(g)&) HzBr +HBr
05. @ +IBrL) I+HBr

& L/Ib
06. @mo —NO;, 55‘ 6@"(: QNO; +H,0

07. HOONO# 3Fe+t6HCl—>HO NH,+3FeCl,+2H,0
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'H. 3 H. 3
RARER

08. +3HO—NO,Z=22 0,N NO; +3H,0 (W5 ZA0EF a0 )

A

e NO

09. ©+H0 — 50,10 =80C, @S53H +H,0
Ni

10. Q_CH3+3H2? <:>_CH3

& PR
11.2 @ +1502¢>12C02+ 6H,0

124 e AM0s () —coon  (FAERFAAEY )

16

01. CH;CHy—Br+NaOH-2>CH,CH,—OH+ NaBr
% CH;CH,—Br+H,0 ]\"’Aﬂ) CH,CH,—OH + HBr
02. CH;CH,—Br+NaHS—> CH;CH,—SH+ NaBr
03. CH;COONa+CH;CH,—Br—> CH;COOCH,CH; + NaBr

04. OC 00Na+©—CH gCl—>®—C OOCH. Z—O + NaCl

05. CH;CH,ONa+CH;CH,—Br—>CH;CH,;0CH,CH; + NaBr

B r A H
06. CH,Br+2NaOH———> — CH,OH+ 2NaBr

07. CH;CH,—CHCIl;+2NaOH—> CH;CH;—CHO+2NaCIl+H,0

08. CH;CH,—CCl;+4NaOH—> CH;CH,—COONa+3NaCIl+2H,0

Br & 55 o
By i
0. O:CHzBr+2NaOH%&>©=CHz+ 2NaBr+2H;0

Br B 7
10. Br+2NaOH- T) + 2NaBr+2H,0
11. CH3CH2—BF+NQOH?CH2==CH2T+NaBI’+H20
B3 R
12. Br—CH;CH;—Br+NaOHT)CH2==CH—Br + NaBr+H,0
B R, —

13. Br—CH,;CH—Br+2NaOH ? CH=CH?%1+2NaBr+2H,0
s

14. CH3CH2—CHC12+2NaOIf? CH;C=CH?1+2NaCl+2H,0
B IR,

15.CH; H—?HCH3+N£IOH?CH3CH==?CH3+NaBF+H20

r CH; B CH;

16. HZ?H—CHziHﬁzNaOH%)CH2==g—C ==CH, +2NaBr+2H,0
r CH; ¥ CH;

-21 -



17

012CH;CH,—OH+2Na—> 2CH;CH,—ONa+ H>!

02. CH;CH,—OH+HCI 2> CH,CH,—Cl+ H,0

03. CH;CHy—OH+NaCl+H,S0 () 2> CH;CH,—CI+NaHSO,+H,0

IRERER
04. CH3000H+CH3CH2—0H‘_A’“_ CH;COOCH,CH; +H,0

'H,OH S 'H,0ONO,
05. CH—OH+3HO Noz‘% H—ONO,+3H,0

CH,0H 'H;ONO,

06.CH,CH,—CI+CH;CH,OH M) CH,;CH,—O0—CH,CH+HCI

07. HO—CH,—CH,—OH ‘f‘z;“@") CH;CHO+H,0

08. Hz—?Hgm 'H,— H2+H20
OH OH

09. ZFHZ_(EH M) ?HZCHZ—O—CHszZ +H,0
OH OH

};ﬁﬁ/xuﬁ'ﬁl HZ_C
CH,—CH,
OH OH

11. ng gH HEACH]
H
H
12. R
O:szoH% ©==CH2+2H20

“" HO%CHZCHZO}H +(n-DH,0 (XL =F% PEG)

13, CHy—CH—CH—CH, % CH—C==CH—CH;+H,0
CH; OH CH;

= 8K
14. CH;CH;0H+30, %ZCOﬁj’HzO

15. 3CH3CH20H+2?'%3+3H2SO4—> Crz(S%,)3+3CH3CHO+6H20
LEES

16. 2CH3CH20H+02?2CH3CHO+2H20

17.2Cu+ 0522010
18, CH;CH,OH+Cu0-2> CH,CHO+Cu+H,0

H
19. O:szomoz—) CHO +2H,0

H,0H
20. 2?H—0H+302 %)2 +6H20
CH,OH CHO
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18

0l. @0H+NaOH—> @—ONa+H20
02 @—0H+Na;€03 — @—ONtﬁNaHCO;
03, @omzvazs — > Oozva +NaHS
—_COONa COONa
04 ONa+COAH,0—> OH +NaHCO;
05, 2@—0Na +S0, (V&) +H,0—> z@—omzvazsog

ONa 150, (X F) +H,0 —> OOH+N¢1HSO3

HOOC HOOC
—>CH,CO 0:@ +CH;COOH (B #2 A 4917 97)

0H+CH31—> @—O—CH3 +HI (Br#2 36947 47)

CH3—

CH3—

O—CH s tHI ——> @—OH+CH 3l

é.m_,mérm FrIHBr (Fdh b KR AAE G )

+3H0—N02—>0’Z%'“ﬁ&‘ N- NO, +3H20 )
" I RIRA B R )
No,
12. Fe' " +6CHs OH==[Fe(C4Hs0)s)+6H'
H H
3.1 +nHCHO %) H CHZ—}0H+(n-1)H20
n

}]a A Hm JE
14. QCHHZO YT OOH +HCI
15. 2@—0H+2Na—)©—0Na+H2T (KI5 HZEZAELFRE)

19
0l. CH3—CH0+H2%> CH,—CH,0H
412 ’VC 7l J

02.CH;—CHO+H. CIT>CH 3—C|H OH
Cl
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03. CH3—CH0+HCNIHZ4—§”J>CH3C[H CN

OH
04.CH. 3fH—CN +HCI+2H,0—>CH 3([‘H—C OOH+NH, (I

OH OH OCH,CH;
05. CH—CHO+ 2CH;CH,—OH ——> CH;—CH +H,0 (B> 09 Pk 47)
OCH,CH;
OCH,CH; o
06. CH;—CH +H207%i+@§‘> CH,—CHO+ 2CH;CH,—OH
OCH,CH;
HO—CH, _CH,
07, HO+ > +H,0
HO—CH, CH,

08. {CHZ—([‘H CHz—fH} +nHCHO——> ~ECH2—%H

H{— +nH,0
—CH;—Z }
CH;—CH—SO;Na (B2 E 691%37)

H

# NaOH .

10. CH—CHO+H— CHZ—CHO%—> CH3—fH CH,—CHO (B8R L)
OH

09. CH. 3—CHO+NaHS03(aq)

11.CHs—CH—CH,—CHO—2>CH,—CH—CH—CHO+H,0

OH #i NaOH
12. CH;—CH=—=CH—CHO+ CH;—CHO % CH;—CH==CH—CH==CH—CHO+H,0

13. OCHO+H CH. z—CHOM @—C =CH—CHO+H,0

#H NaOH HO— CHO
14.2 0HC—CHy—CH,—CHO ™" s
15. nCH= o—>{fH—0}
16. ~E((‘H 0 ’m'“@* R CH,—CHO
CH— H—CH,
17. 3 CH—CHO——>
CH,

18. CHs—COOH+ CH;—CHO —> CH;—COOCH==CH, +H,0

i i

19. 2CH;—CHO+NaOH ;) ——> CH;—COONa + CH;CH,0OH
H,OH
#s NaOH
20. 3H—CHO+ CHy—CHO————>HOCHy—(—CHO
H,OH CH:OH H,OH

21. HOCH,—C—CHO +HCHO+NaOH (F)—="> HCOONa+ HOCH,—C—CH,0H

CH,OH CH,OH
22. CHy—CHO+Br+H,0——> CH;—COOH +2HBr

AL F)

23. 2CH;—CH 0+02T)2 CH;—COOH
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24. H—CH0+02WTJC%]J>COZ+H20

25.CH;—CHO+ H,S0, (%OA>2C+S02T+3H20

26. AgNO;3+ NHyH,0==AgOH| +NH,/NO;

27. AgOH + 2NH3H,0==[Ag(NH;),]" +OH +2H,0
28.CH;CHO+2[Ag(NH5),] oH-L> CH;COONH +3NH;+2Ag | +H,0
29. HCHO+4|Ag(NH3);) OH-L> (NH,),CO;3+6NH;+4Ag|+2H,0

30. CuSO+2NaOH==Cu(OH)+Na,S0,

31 CH3CH0+2Cu(0H)2+NaOHA>CH3COONa+Cu20l+3H20

32. HCH0+4Cu(0H)2+2Na0HA>NaZCO3+ZCu201+6H20

33. HC00H+2Cu(OH)2+2NaOHA>Na2CO3+Cu20i+4H20
20

01. 2CH;COOH+Cu(OH) > (CH;CO0) ,Cu+2H,0
02. 2HCOOH+Cu(OH) 5> (HCOO0),Cu+2H,0

03. 2CH;COOH+CaCOs—> (CH;C00),Ca+CO1+H,0

04. HOOC—COOH ('Y &) +2Na,CO;—>NaOOC—COONa +2NaHCO;
05.2HOOC—COOH (X &) + Na,CO;—>2HO00C—COONa +CO,}1+H,0
06. HCOOH+Br; (i%7/K)—> CO1+2HBr

07. HCOOH+2|Ag(NH>),) OH-L> (NH,),CO+2NH;+24 g |+H,0

08. 5H,C,0,4 +2KMnO4+3H,80,===K,80,+2MnSO,+10CO,1+8H>0

r
L1 AR
09. R—CH2C00H+Br2ﬂ)k—iHcoomHBr

A
» R @ y
10. CH;COOH+H °OCH,CH; A — CH;C—"°OCH,CH; +H,0

O00OH = CH,OH R#ids _ 0= H,
1 + f —_— +2H,0
COOH CH,0H DO == H, ?
CH;— oo
HO WHE  CH;CO0
12. __RARER
o0 o0 C@ + CH;COOH
CH;—& A
0
- NCOOH _KFLBR :i:
13. —_— +H,0
\/OH ~

swargy  HQ—CH:
14. HO—CH,CH,CH,COOH=——= e

+H,0
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15.

2CH;COOH

P,0s

CH;— ﬁ

+H,0
0

16. 0== _CHZ_?__OT)O ==C==C==C==0+2H,0

OH

OH

/Z{ /lu@x

17. 2CH3—?H COOH‘—T CH3—?H COOCH—COOH+H,;0

18.

19.n CH—CH—COOH

OH

2CH. 3—?H COOH

OH

20.n HOCH

21. CH3C/—0CH2CH3+H20

OH O, H;

RARBR
- A

CH—CH  YH—CH;+2H,0
No—

/ﬁ@x U ﬁ&

H{O—?H—@%OHﬂn 1DH,0
COOH‘/—Z’&# H{OCHZ—@@}HOHHWI)H;O

ﬁ}% L ﬁ'&l
VAN

A

CH;COOH + CH;CH;0OH

22.CH. 36/—OCH ,CH3;+NaOH ——> CH;3;COONa + CH;CH,0H

23.CH 3C/—Oﬁ'H CH. 3+2NaOHA> CH;COONa + CH;CHO+NaBr+H,0

H
A RRER
. CH C/—O 'HCH;—————= CH;COOH + CH;CHO
24 3 3‘T 3 3

s

COOH A COONa
OOCCH;+3NaOH—> ONa  +CH;COONa+2H,0

26. L cH,——cH]

- CH;CO0
27.——CH2—?H
- CH;CO0

28 -FeH,—cH]

CH;CO0

i +nNaOHA>nCH3COONa+~|ECH2—?Hj—L
n

4n

2l - CH30H—>nCH3C00CH3+—ECH2—?Hj—L (% S 4% BT PP B 64 BE A )
Jdn n

I +nNH3—>nCH3COONH2+~ECHz—?Hj—L (85 64 P
n

20 mo0c-{ ")-coommocicron—» Ho{il@i_oCHZCHZO}HW,,-UHZO
HX

REsF 4 (k)

A
30. CH;C—NH—C—NH—C—CH;+H ;S0 +3H,0 —> 2CH;COOH+CO;1+ (NH S0,

31, CHj_NbL@ ﬁ—OCHﬂHzo # Z‘“@" CH3COOH+NH2—©—COOH+ CH;0H
A
32 CHgCooO 4®—0H+5Na0H—>CH3COONa+ <?j] é] +3H,0

COONa ONa
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bwoa&r gf “lfH" b—CHZOH+CH3—OH

35. CHy— H—COOH%) CH;—CH—CH,OH
H3 H3
21
412416 }lJ

01. (C6H1005)n+nH20T> nCgH ;04
e R # #AE

ﬁﬁ@mﬁk

02. Ci,H;3,0;; +H,0 T) 2C¢H 1,04
A T # A
03. C;:H,0;; +H>0 WTLM) CoH 1,05+ CsH 1204
A # A A RN
HO . GHOH
04. (CHOH) , +H, 5 > (GHOH),
CH,0O0H CH,0H
'HO OOH
05. (CHOH),+Bry+tH,0—> (CHOH), +2HBr
CH,0O0H CH,0OH

HO 0ONa
06. (CHOH) +2Cu(OH) +NaOH-2>(CHOH), +Cu;0|+3H;0

CH,OH CH,OH
C17H;;COOCH; C17H;5COOCH,
07. C17H3sCOOCH +3H2%>C17H35C00 H
C17H;;COOCH; C1:H;5COOCH,
C17H;5COOCH, H,OH
08. CiHsCOOGH +3H:0 WT“@‘) 3C17H;sCOOH+ GH—OH
C17H;5COOCH; CH,OH
Mr—=890 Mr==284 Mr==92
C17H;5COOCH; A CH,0H
09. Ci7H3sCOOGH +3NaOH ——>= 3C17H3sCOONa + GH—OH
C17H;5COOCH; CH,OH

10. nHzN—fH—COOH—>H-ENH—ﬁ?H—i}om(n-])Hzo
n

OH OH
/1. R—CH— — CH—COO — CH—COO
R H+C00HTR H+C00 ~—R—CH—C00
NH; . ﬁzivm NH;
WH pH

12. R—?H—COOH
NH2 NH3

MBI BARBRIE R ) pHAL, TR (A ARG

+
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