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F—E xE
eI O

1. 2Na+Cl,—*2NaCl

2. Cu+Cl,—%-cucl,

3. 2Fe+3Cl, —%2FeCl,

4. H,+Cl, 280 52HCI

5. 2P +3Cl, —% 5 2PCl,

6. PCl, +Cl, — PCI,

7. Cl, +H,0 — HCl+HCIO

8. 2Ca (OH), +2Cl, —Ca (CIO), +CaCl, +2H,0
9. Ca (ClO), +CO, +H,0 — CaCO; | +2HCIO
10. 2NaOH +Cl, — NaCIO + NaCl + H,0

11. 4HCl+MnO, —2->MnCl, +2H,0+Cl, T

12, 2KMnO, +16HCI (&) — 2MnCl, +2KCI+5Cl, T +8H,0

13. 2HCIO—£ 52HCI+0,
BT SMUE
14, NaCl+H,S0,(#&) — NaHSO, + HCI T

15. NaHSO, + NaCl—2—Na,SO, + HCI T

16. 2NaCl+H,SO, (i) —2>Na,SO, +2HCI T (14, 154%)
17. HCl+AgNO, — AgCl L +HNO,

18. NaCl+AgNO, — AgCl 4 +NaNO,

19. KCl+AgNO, — AgCl L +KNO,

20, 2HCl+CaCO, — CaCl, +H,0+CO, T
B=Y SMHERERM
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21,

22,

23,

24,

25,

26,

27,

28,

CuO+H,—->Cu+H,0

C+4HNO, — CO, T +4NO, T +2H,0

4Zn+10HNO, (}##) —2—>4Zn (NO,, + NH,NO, +3H,0

11P +15CuS0O,, + 24H,0 — 5Cu,P + 6H,PO, +15H,S0,

KCIO, +6HCI (&) —3Cl, T KCI+3H,0
4Mg+10HNO, (FFf) —2—54Mg (NO, , + NH,NO, +3H,0

K,Cr,0, +6Fe,0, +31H,S0, — Cr, (SO, +9Fe, (SO, + K,SO, +31H,0

2KNO, +3C+S - K,S+N, T+3c0o, T

S KBRILR

29,

30.

31,

32,

33.

34,

35,

36.

37,

H, +F, »2HF
H, +Br, — 2HBr

H,+1, > 2HI

2NaBr +Cl, — 2NaCl + Br,
2K1+Cl, — 2KCl +1,

2K1+Br, — 2KBr+1,

NaBr + AgNO, — AgBr 4 +NaNO,
Kl+AgNO, — Agl { +KNO,

2AgBr —* 529+ Br,

F-E ER RE#
BT ER

38.

39,

C+0, —>CO,

Mg+ 2HCI - MgCl, +H, T

B RBEEIRER

40,

Zn+2HCI — ZnCl, + H,
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E=F YRHBIRE
41, 2NaOH+H,S0, —» Na,SO, +2H,0

BT R
42, C(s)+0,(g)—* 5C0,(g)+393.5kJ

43. 2H,(g)+0,(g) = 2H,0(g) +483.6kJ
44, 2H,(2)+0,(g) —> 2H,0(1)+571.6k]

45. C(s)+H,0(g)—2>CO(g)+H,(g)—131.3k]

EB=ZR W WK
B B

46. 2Cu+S—=>Cu,S
47. Fe+S—=—>FeS
48, S+H,—>H.,S
49, S+C—HH s,
50. S+0,—* 530,

51. 3S+6KOH—252K,S+K,S0, +3H,0

B RS mELy
52, H,S—2>H,+S{

53. 2H,S+30, (&) —* 52H,0+250,

5 Al

&

2H,S+0,(F /) —2»2H,0+25
55. 2H,S+S0, —% 32H,0+3S{

56. H,S+Br, >S{ +2HBr

57. FeS+2HCl — FeCl, +H,ST

58. CuSO, +H,S— CuS{ +H,S0,

59. PbAc, +H,S — PbS{ +2HAC

60. H,S+ NaOH — NaHS+H,O

F 31T m
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61. NaHS+ NaOH — Na,S+H,O

62. H,S+2NaOH — Na,S+2H,0 (60. 61 %i#)
63. H,S+2FeCl, — S +2FeCl, +2HCI

64. H,SO,(Fi) + FeS— FeSO, + H,S T

65. SO, +H,0 < H,S0,

66- 2302+02<%>2503

67. SO, +H,0 —»H,SO,

68. Na,SO, +H,S0, — Na,S0, +H,0+S0, T
69. SO,+2NaOH — Na,SO, +H,0

70. SO,+Ca0 — CaSO,

71, SO,+2Ca (OH), — CaSO, | +H,0

72. SO,+Cas0, +H,0 — Ca (HSO,),

73. SO,+2H,S - 3S{ +2H,0

74. SO,+Cl, +2H,0 — 2HCI+H,S0O,

75. SO,+Br, +2H,0 — 2HBr+H,S0O,

76. 5S0,+2H,0+2KMnO, — MnSO, +K,SO, +2H,S0,
F=T W TSR
77. 4FeS, +110, —“% 52Fe,0, +850, T

78. 250, +0, %zsos

79. H,0+S0, —»H,SO,

BIUY W WS
80. C+2H,S0,(#)>) —2-C0O, T+250, T +2H,0

81. S+2H,S0,(k) —2-330, T +2H,0

4417 W
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82. P+H,S0,(#&) —~>H,PO, +S0, T +2H,0

83. H,S+H,S0, (&) —2->S+S0, +2H,0

84. Cu+2H,S0, (&) —~2->Cus0O, +S0, T+2H,0

85. BaCl, +H,S0, — BaSO, { +2HCI

86. BaCl, + Na,SO, — BaSO, | +2NaCl

87. BaCl, + Na,CO, — BaCO, { +2NaCl

88. BaCO, +2HCI — BaCl, + H,0+CO, T

89. BaCO, +2HNO, —Ba (NOy, +H,0+CO, T

90. Na,CO, +H,S0, - Na,S+H,0+C0, T

91. 2H,S0,+0, —2H,S0,

92. 2Na,SO, +0, — 2Na,S0,

93, 2CaSO, +0, — 2CaSO,

94, 2Fe+6H,S0, (i) —2—>Fe, (SO, +350, T +6H,0
95. 2NaBr+2H,S0, (i) —2->Br, +S0, T +Na,S0O, + H,0
96. 2NaCl+H,SO, (i) —2->Na,SO, +2HCI T

97. C,H,,0,,—5% 312C+11H,0
FHNE BERE

-

98. 4Na+0O, - 2Na,O

99. 2Na+0O, - Na,0,

100. 2Na+Cl, —* 5 2NaCl

101, 2Na+S—"™ 5 Na,S

102, 2Na+2H,0 —2NaOH+H, T

F 504k 17 W
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103, 2Na+2H,0+CuSO, —Cu (OH), +Na,S0, +H, T

FAT BIRENY
104, Na,O+H,0 — 2NaOH

105. 2Na,O, +2H,0 — 4NaOH+0, T

106. Na,O+CO, — Na,CO,

107. 2Na,O, +2CO, —2Na,CO, + 0,

108. Na,O +2HCl — 2NaCl + H,0

109. Na,O, +4HCI — 4NaCl +2H,0+0, T

110. Na,CO, +2HCI — 2NaCl+CO, T +H,0

111, NaHCO, +HCl — NaCl+CO, T +H,0

112, 2NaHCO, —2—->Na,CO, +CO, T +H,0

113. NaHCO, + NaOH—~Na,CO, + H,0

114, 2NaHCO, +Ca (OH), (/&) — CaCO, | +Na,CO, +2H,0
115, NaHCO, +Ca (OH), (/£&) — CaCO, + +NaOH+H,0
116. Na,CO, +BaCl, — BaCO, | +2NaCl

117. Na,CO, +CaCl, — CaCO, { +2NaCl

118. Ca (HCO,, +2HCI — CaCl, +2C0, T +2H,0

119. Ca (HCO,, +2NaOH — CaCO, 4 +Na,CO, + 2H,0

120, NaHSO, +HCI — NaCl+S0, T +H,0
B=Y WERETR

121, 4Li+0,—* 21,0
122. K+0,—*# ,KO,

123. 2M+X, —2MX (M #rAiEtE, X REsRTH)
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124, 2M+H, —2MH

125, 2M+2H,0 —2MOH+H, T

BoW AR

126. 3Mg+N, —£5>Mg;N,

127, N, +H, « B85 oNH,
AL

128. N, +0,—*£ 32NO

129. 2NO+0O, — 2NO,

130. 2NO, < N,0,

131. 3NO, + H,0 — 2HNO, + NO

132, 4NO+30, +2H,0 — 4HNO,

133, 4NO, + 0, +2H,0 — 4HNO,

B= & B
134, NH, +HCI — NH,CI

135. NH, + HNO, — NH,NO,
136. 4NH3+502%4N0+6H20

137. NH, +0, &) % 3N, +H,0

138. NH,Cl+Ca (OH), —252NH, T +CaCl, + 2H,0
139, NH,CI ([f) —2->NH, T+HCIT

140. NH, +HCI — NH,CI

141, NH,HCO,—2->NH, T+H,0+CO, T

142, (NH),SO, +2NaOH—2-52NH, T +Na,S0, +2H,0
FENF R

143, 4HNO, % 54NO, T +0, +2H,0

144, Cu+4HNO,(#) — Cu (NOy, +2NO, T+2H,0

N T VA
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145, 3Cu +8HNO, (Ff) —3Cu (NO,, +2NO T +4H,0
145, C+4HNO, — CO, T +4NO, T +2H,0
146. NaNO, +H,SO, () —2->NaHSO, + HNO, T

147, 4NH, (0 +50, ("0 —="%4NO (") +6H,0 (“7) +907kJ

fElJﬂ]]ll JE

148. 2NO () +0, (") — 2NO, (") +113kJ
149, 3NO, () +H,0 () — 2HNO, (&) + NO (<) +136kJ

150. NO+ NO, + 2NaOH — 2NaNO, + H,0

AN BE BER
151, 2P +3Cl, —* 5 2pPCl,

152, 2P +5Cl, —%2PCl,

153. P,0, + H,0—=% sHPO,

154. P,0, +3H,0—*% 32H PO,

155, Ca,(PO,), +3H,S0, (i) —>2H,PO, +3CasoO, ¥

156, Ca, (PO, , +2H,S0, (i) —~->Ca (H,PO,), +2CaSO, {

157, Ca,(PO,), +4H,PO, (J&) —3Ca (H,PO,),
FH BERHEEEMLEY

158. Si+0,—2->SiO,

159, Si +2NaOH+H,0 — Na,SiO, +2H, T
160. SiO, +2C—=# 5si+2cO T

161. SiO, + CaO—=E 5 CaSiO,

162. SiO, +2NaOH — Na,SiO, +H,0

163. SiO, +4HF — SiF, +2H,0

164. Na,SiO, +2HCI+H,0 — H,SiO, 4 +2NaCl
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165. H,Si0, —*=% 3H Si0, +H,0

166. Na,SiO, +CO, +H,0 — H,SiO, | +Na,CO,
E=F HRHTLMER
167. Na,CO, +Si0, —*% 3 Na,Si0, +CO, T

168. CaCO, +Si0, —*£ ,CaSiO, +CO, T
—E %%

B BRNERMER

169. 2Mg+0,—* 52MgO

170. 4Al+30,—=—2Al,0,

171, 2Al+2NaOH+2H,0 — 2NaAlO, +3H, T

172. Mg+Cl, —* s MgCl,

173. 2Al+3Cl, —# 5 2A]CI,

174. 3Mg+N, —% 5Mg,N

175. 2Al+35— S ALS

176. Mg+ CuSO, - MgSO, +Cu

177. 2Al+3Hg (NOy, — 2Al (NO,, +3Hg

178. Mg+2H,0—*% sMg (OH), +H, T

179. 2Al+6H,0—* 52A1 (OH), +3H, T

180. 2Mg+CO, —* 52Mg0+C

181. 2Al+Fe,0,—%% 3 Al O, + 2Fe

182. 10Al+3V,0, —* ,5A,0, + 6V

183. 2Al+ WO, —%& 5 ALLO, + W

184. 2Al+Cr,0, —2% 5 Al O, + 2Cr
F=T BRNENEELED
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185,

186.

187,

188.

189,

190.

191,

192,

193,

194,

195,

196.

197,

198,

199,

MgCo, £ sMgo+CO, T

Mg (OH), —2->MgO+H,0

MgO+H,0—2% s Mg (OHD,

MgO +Si0, —2 5 MgSIiO,

MgCI, +Ca (OH), — CaCl, + Mg (OH), {
HLfR

MgCl, —** sMg+Cl, T

sk
AIZOSM;”—:fMAHBOZ )
Al,Q, +6HCI — 2AICI, +3H,0
Al,O, +3H,S0, — AL, (SO, +3H,0
Al,O, +2NaOH — 2NaAlO, + H,0
Al (SO, +6NH, -H,0 — 2Al (OH), L +3(NH,),SO,
2Al (OH), —2>Al,0, +3H,0
Al (OH), +3HCl — AICL, +3H,0

2Al (OH), +3H,50, — AL, (SO, +6H,0

Al (OH), + NaOH — NaAIO, +2H,0

ST BKREBL

200,

201.

202,

203.

204.

205,

206

CaCO, +CO, +H,0 — Ca (HCO,,

Ca (HCO,,—2-»CaCO, { +CO, T +H,0

Mg (HCO,, —2->MgCO, ¥ +CO, T +H,0

Ca (HCO,, +Ca (OH), —2CaCO, { +2H,0

Mg (HCO,, +2Ca (OH), — 2CaCO, ¥ +Mg (OH), 4 +2H,0
MgSO, +Ca (OH), - Mg (OH), | +CaSO,

CasoO, + Na,CO, — CaCO, { +Na,SO,

%10 T 4t 17 W
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E=F #®%
BT BRNRELEY

207. 3Fe+20, —* sFe.0,

208. Fe+S—2>FeS

209. 2Fe+3Cl, ——2FeCl,

210. 3Fe+4H,0 () —E yFe O, +4H,
211, Fe+2HCl—FeCl, +H, T

212, Fe+Cu (SO, »>Fe (SOp, +Cu
213. FeO+2HCl — FeCl, +H,0

214, Fe,0, +6HCI — 2FeCl, +3H,0

215, FeSO, +2NaOH — Fe (OH), + Na,SO,
216. FeCl, +3NaOH — Fe (OH), { +3NaCl
217. 4Fe (OH), +0, +2H,0 — 4Fe (OH),
218. Fe (OH),——>FeO+H,0O

219, 2Fe (OH),—2>Fe,0,+3H,0

220, Fe (OH), +2HCI — FeCl, +2H,0
221, Fe (OH), +3HCI — FeCl, +3H,0

222, FeO+H, > Fe+H,0O

223, Fe,0, +3H, — 2Fe+3H,0

224, Fe,0, +4H, — 3Fe+4H,0

225, Fe+4HNO, (Fi) — Fe (NOp, +NO T +2H,0
BT RBRAGRM

226. Fe,0, +3CO—"% 5 2Fe+3CO,

227. CaCO,—%% ,Ca0+CO, T

1107 4t 17 W
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228, 2Fe+0, —"% 5 2Fe0

229. Si+2Fe0—5E 5 2Fe+ SO,
230. Mn+FeO—®% sFe+MnO
231, C+FeO—EE 3Fe+CO

232, 2Al+3Fe0—2 53Fe + AlO,

233, 2P +5Fe0+3Ca0—"% ,5Fe+Ca, (PO,

FHE &
B Wk

234, CH,COONa+ NaOHCfiC’) Na,CO, +CH, T
235, CH, +20,—* ,C0, +2H,0

236. CH, +Cl,—£>CH,Cl+HCI

237. CH,Cl+Cl,—~5CH,CI, + HCI

238. CH,Cl, +Cl, —X5CHCI, + HClI

239. CHCI, +Cl,—£CCl, + HCI

240, CH,—"% ,C+2H,
BT &
241, CH,—CH, -OH—"*% _,CcH, =CH, T +H,0

170c
242, CH, =CH, +Br, — CH,Br—CH,Br

243. CH, =CH, +H, —**5CH, - CH,

244, CH, = CH, +HCl — CH, —CH,CI

245. CH, =CH, +30, —* 52C0, + 2H,0

246. CH, =CH, +H,0—"%">CH, —CH, —OH
247. nCH, =CH, {W’ —=L 5 4CH, —CH¥;

AT R CH,

12 TSt 17 W
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248, nCH, =CH, — =41 —ECH CH.L;

249, CH,=CH-CH=CH, +Br-Br ->CH, =CH—C|:H—C|:H2
Br Br

250, CH, =CH-CH=CH, +Br—Br—>§:H2 —CH =CH—C|:H2
Br Br

251, nCH, =CH-CH=CH, —=* 5 ICH, -CH=CH-CH}

252, nCH, =CH-C=CH, & 5 fCH, —-CH = C—CH.L;
CH, CH;

BT Tk
253, CaC, +2H,0 —»Ca (OH), +HC=CH?T

254, 2CH =CH+50, —* 54C0, +2H,0

255. CH=CH +Br, —)ﬁlH = CllH
Br Br

Br Br
256. éH &H+Br —>&:H é:H
r

257, CH=CH+H,—""»CH, =CH,
258. CH, = CH, +H, —""*»CH, ~CH,

259, CH=CH+ HCIM>CH2 = CHCI
FEF X TER

@ LB, @Br+ HBr
260.
@ +HO - NO, — a0 @NOZ+H o
261. 6OC
SO4H,
@+3H HEALF O
263.

13 T 4t 17 W
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CH,

CH,
@ +3HO- NO, MOZN‘@NOZ+3HZO
NO,

CH, CH,

+3HO-50,H —»HOsS SO0:H 3n0

264.

265 SO;H

BT AWAANE gD
266, C,H,, —2—>C,H,, +C,H,,

267. CgH,;—*—>C,H,,+C,H,
268. C,H,,——>CH, +C,H,

269. C,H,,——>C,H, +C,H,

BHE RBOiTEY

HERE SRR

270, CchHZBHHzoNaTOH>CH3CH20H+HBr
271. CH,CH,Br+ NaOH%CHSCHZOH + NaBr

272, CH,CH,Br+NaOH——CH, = CH, T +NaBr+H,0

273. CH, = CHCl+H, —=*% ,CH,CH,CI

274, nCH, = CHCI—2£"HCH, - CHCH:
B 2
275. 2Na+2C,H.OH — 2C,H.ONa+H, T

276. Mg+ 2C,H,OH — (C,H,0),Mg+H, T

277, 2Al+6C,H,OH — 2(C,H,0),Al+3H, T

278. 2Cu+0,—2-52Cu0

279. CuO+C,H,OH — Cu +CH,CHO

280, 2C,H;OH+0, —=—2CH,CHO +2H,0 (278. 279 i)

B 14 T 3L 17 W
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281. CH,CH,OH+ HBr — CH,CH,Br + H,0

282. CH,CH,OH—®"5% ,CH, =CH, T+H,0

170C

283. 2CH,CH,OH—*%%% ,CH,_-CH,-0O-CH,-CH,+H,0

140C

284. C,H,0+30,—* 52C0, +3H,0
285. ZJ/KALH 2B CH, =CH2+H20M>CH3CHZOH

286, XIfURE/K Sl 28 CH,CH,Br+ NaOH%CHﬁHZOHJr NaBr
BH FM

OH

@OH 4 3BI’2 N Br Br 4+ 3HBr

Br

287,
OH
3HO - NO, + @O“ - OzNjio:rNoz +3H,0
288. NO:
OH
3HO—SO,H + @O“ — Hos S04+ 3H,0
289, SOsH

@OH + NaOH —>@>ON3+ H,O
290.
ONa OH
@ +CO, +H,0 a@ l +NaHCO,
291,
@ +Na,CO, - @‘”ﬁ NaHCO,
292,
@OH+ 2Na —>2@>0Na+ H, T
293.
@+CI 17 N @Cl+ HCI
294,

%15 T 4t 17 W
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C|Jr HZO ‘TFE{JL?.‘IJ OHJr HCI
205 R s

B=F B
296. CH,CHO+ H2+>CH3CHZOH

297. AgNO, + NH, - H,0 — AgOH { +NH,NO,
} RELIAL
298. AgOH { +2NH, -H,0 — Ag(NH,),OH + 2H,0
299, CH,CHO+2Ag(NH,),O0H—*%% _,CH_COONH, +2Ag +3NH, +H,0
300. CuSO, +2NaOH — Cu(OH), { +NaSO,
301, 2CH,CHO+Cu(OH), —2—»Cu,0 { +2H,0 + CH,COOH

302. HCHO+ H2+>CH3OH

303. HCHO-+4Ag(NH,),OH—*% s NH,HCO, + 4Ag{ +7NH, +2H,0

OH

| OH
nH@HJr nHCHo_>f:ﬁ%? CH—F 4 nH,0
304, M i i % 1< A 2 Bk
nC,H;OH+nHCHO—%&%_, {C H,OHCH,};+nH,0
307. BEIRE: KB

308. ZJukikiEilZmE: CH=CH+H,0—*% sCH,CHO

309. ZMEASLEHIZB: 2CH, = CH, + 0, —E% 3 2CH.CHO

—ET. P

2CH; ~CH~CH, +0, —%—2CH, ~C~CH, +2H,0
| I
310, 2— PR HIPIH: OH 0

FNHF 2®
311. CH,COOH+HO-C,H, %CH@OOCZHS +H,0

312, CH,COOH+HO-CH, %CHscOOCHs +H,0

fH. ~OH +2CH,COOH 5%, CH,CO0-CH, | 7,0
213, CH,—OH A4 CH,COO-CH,

314. 2CH,CHO+0, —#%" _;2CH,COOH

%16 W

P

17 i
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315, T fedfbiE#l 28 2CH,CH,CH,CH, +50, —“% 5 ACH,COOH + 2H,0

—ET. P
BhY B
316. HO—sosH+CHSCH20H<W”%>CHSCHZOSO3H+HZO

317, HO—NO, +CH,CH,0H«%%, CH,CH,0NO, +H,0

318. CH,COOC,H, + HZO%CH&OOH +HO-C,H,

CH,-OH CH3COO—C|ZH2
CH -OH +3CH3000H<”"“%>CH3COO_|CH +3H,0
319. CH,—OH CH,COO-CH,
CH,-OH C11Hs,COO-CH,
CH —OH +3CNH33COOH<W“%> C,;H;,CO0~CH +3H,0
300, CH,—OH C,,H,,COO—-CH,
CH,-OH C,,H,.COO-CH,
C|3H —OH +3017H35COOH<W“%> C17H;:CO0 - CH +3H,0
301, CH,—-OH C,,H3;:COO~-CH,
CH,-OH C15HleOO—(|ZH2
CH —OH +3015H31000H<“"‘“%> c15H31coo_c|;H +3H,0
397, CH,—OH C,H,,COO-CH,
g7 I
C,,H,,COO-CH, C1H:4CO00—CH,
C17H33COO—(|:H +3H2% C,,H,,COO—-CH
I
293, CiH3,COO~CH, C,,H,.COO—CH,
C.H::CO0-CH, CH,-OH
C,,H..COO0—CH +3HZO<%%>3C”H35COOH+CEH —OH
324 C,,H,,COO-CH, CH,-OH

17 W

P

17 i



