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R iﬂ*ﬂiﬂﬂgmﬁ"@
1. $W5K=ML :  2Na+2H,0 = 2NaOH+H>1 ; 2Na+2H,0 = 2Na*+20H+H>1
2. EESRMN : OFBRMN : 4Na+0, = 2Na,0

© SRS 2Nat 0,222 Na,0,

3. ERHRRERRMN : 2Na+2HCl = 2NaCl +H2t ;  2Na+2H'=2Na‘+H?

-
4. SHSESHREL . 2Na+ClL 222 oNacl

5. SRR 2Na+S =2-Na,S

6. ST RAIRMECAR E 2 SERKAIR AL ©  2Na+2H,0 = 2NaOH+Ha 1t

7. PEHRBRAIRIL

ONaCl 8% LR ER25KRE REAMEFEFEL © 2Na+2H,0 = 2NaOH+Ha 1
@CuSO43B : 2Na+CuSO4 +2H,0 = Cu(OH)2|+Ha1 + NazSO4

3@NaHSO4 iAW : 2Na + 2NaHSO4 = 2Na,SO4 + Hat

OEFHWAENEFRTERBERE  ARNBEPAE W LIEREERANER

I+

g&E , 21 : 4Na+TiCls ( ¥5B% ) = 4 NaCl + Ti

o0

. EEPNEEATSSTFIENIIRE
4Na+0, =2Na,0 ;  NaO+H,O=2NaOH ; 2NaOH+CO,=Na,CO 35+H,0
9. SHHTARIZKAIRAL : Na,O+H,0=2NaOH
10, SCIRANERERAIR AL © NaO+2HCI =2NaCl+H20
. ST S RAYRAL : Na,O+CO2=Na>COs
TERAAFIKAISZAL © 2Nax02+2H,0=4NaOH+0,1

ELTCL

13, EEARFI —ERAIRIL © 2Nax0,+2C0,=2Na,CO3+02




14, SENFIEEEAIR R © 2Na02+4HC1=4NaCl+2H,0+0,7

15, SHCRFIISENEEIL | 2Na,0+0; =2=2Nay0,

16, BRESNFNEREERIM : DNa,COs+HCI ( 2 ) =NaHCO;+NaCl
(2Na,CO3+2HCI ( 2 ) =2NaCl+H,0+CO,?1

17. BESNFIE SNSRI © NaxCO3+Ca(OH),=CaCOs | +2NaOH

18, MRESSRFNRLAMELR AL © Na,CO3+CaCl,=CaCO;|+2NaCl
Na;CO3+BaCl,=BaCOs3 l+2NaCl

19, EESRFIENESR : NaHCO;+HCI=NaCl+H,0+COx1

20. RERSINFIES SN - NaHCO;+NaOH=Na,CO3+H,0 ;

HCO3+OH=CO3*+H,0
21, REERESWIBRE 2NaHCOs+Ca(OH)y( 2 )=CaCO;3]+Na,CO3+2H,0
NaHCOs+Ca(OH), ( £ ) =CaCO;|+NaOH +H,O

22, TREESNANELR R : NaHCOs+NaHSO4=NaySO4+H,0+CO, 1
23. HREESUNSHOMR : 2NaHCO; =2=NayCO3+H,0+COx
24, WHERSERFIRRERINRIAEE R

Na,CO3+H20+C0,=2NaHCOs ((ARPRIR AL )

2NaHCO3; =2=Nay,CO3+H,0+C021 ; NaHCO3;+NaOH=Na,CO3+H,0

25 BRES S SAEiE NH;3+NaCl+H,0+C0,=NaHCO; | +NH.CI(R AR FaI—E)

—. MRt ESY
1. B585KA : 4A1+30; =2=2A10;
2. $BEERSERRIRAY © 2AI+6HCI=2AICI5+3H,1

3. E5EEINERIIRLL : 2A1+2NaOH+2H,0=2NaAlO>+3H, 1
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4. SMIBFNENRS R R : AlLOs+6HCI=2AICI3+3H,0
5. SIS SMHIRAL : ALOs+2NaOH=2NaAl0,+H,0

6. [RMIBHITF : Al(SO4)3+6NH3*H,0=2A1(OH)3 | +3(NH4)2SO4

AP"+3NH;3°H,0=Al(OH)3 | +3NH4*

7. SEMNIBFBRAIRN : Al(OH)s+3HCI=AICL+3H,0
8. SENBENSENMAIRAL : AI(OH);+NaOH=NaAlO,+2H,0
9. SEMBERTREM : 2A1(0H); =2-AL0s+3H,0
10, $BENFNSIAL : AICI+3NH;3*H,0=Al(OH); |+3NH4Cl
. EREFISERSZ AT -
AICL:+3NaOH ( /M8 ) =Al(OH);|+3NaCl ( AR5 iEHI% Al(OH); )
AICI3+4NaOH ( fifid 2 ) =NaAlO>+3NaCl+2H,0
12, {R$EEAEEFNSSEAIZAL : 2NaAlO2+3H,0+CO, (DB ) = 2A1(0H)3 |+ NaxCOs
NaAlO+2H,0+CO; (I3 & ) =Al(OH)3|+ NaHCO3
13, {REBESENFISRER M : NaAlO»+H,O+HCI ( /D& ) =A1(OH);|+NaCl
NaAlO+4HCI (i3& ) = AIC3+NaCl+2H,0

14, (RIBERELFOEBEN RN : 3NaAlO»+ AICI:+6H20 = 4A1(OH); | +3NaCl

=. RSk SY

1. SEESRR : 3Fet20,222 Fe 0,

= i
2. YEIKESRRL : 3FetdH:0 (g ) S Fe;04+4H, 1

3. BREHBRFIFRNMUBRN : Fet2HCI=FeCly+Ha1

4. BRI D BISEER M : FeO+2H™=Fe**+H,0O ; Fe,03+6H"=2Fe’*+3H,0

Fe;04+8H =Fe2™+2Fe3™+4H,0
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5. SIEYISERFIRAL : Fe.OytyCOEEL  FeivCO,

6. SNSRI : Fe(OH);+3HCI=FeCl3+3H.0
7. SESENIFIE : FeSO,+2NaOH=Fe(OH),|+Na,SO4
FeCl3+3NaOH= Fe(OH)3 | +3NaCl
8. SRMNIREBN NS
4Fe(OH)»+0,+2H,0= 4Fe(OH); ( B| - KRG8 )
9. SEMESHIDME | 2Fe(OH); =2=Fe,05+3H,0
10, Fe**HHELE : Fe*+3SCN-=Fe(SCN); ( ML )

1

—

. F'BISAME : 2Fe* ™ +Fe=3Fe?" ; 2Fe3"™+Cu=2Fe?"+Cu?*
12, Fe*'HUEREME : 2Fe? +CL,=2Fe*™+2Cl" ( Fe*'f81& )

13,

(O8]

Fe? §URLE : 5chl KSCN FTCRREIS: , BiINSUK |, AR HMmg




M. EREGEY

1. 585, 8. 8§5. WM : Sit0, =2-Si0s ;  Si+2F,==SiF,

i

== = ve
Si+2CLL Gicl, + SitCLgic

2, EEEER. SEMAIARN
Si+4HF=SiF41+2H>1 Si+2NaOH-+H>0=Na;Si03+2H>1

3. Z&WESEEEBRRA : SiOr+4HF=SiF41+2H,0

4, TEMFESTHMESMMIRR : SiOr-Ca0ECasi0;

5. —SEVFESTERM ; Si0,+2NaOH =Na»SiOs+H,0

=ny=|
6. “EMWEESRHIRAL : Si0r+2CEESiC01

7. CEMFESHER. BESERA © Si0NaxCOEENA,Si051COs1

=n=|
Si02+CaCOs 2 Ca8i05+CO21

8. FEESTNISS|MINRA : HoSiOs+2NaOH=Na,SiOs+2H,0

9. BEEESZHORE | HySiO; =2=Si0x+H,0

10, FERNSERRA ©  NaxSiOs+2HCI=2NaCl+H,Si0s ( A )
Na;SiOs+H20+CO; (M8 ) =H1Si0; ( BRAA ) +NaxCOs

NaySiO3+2H,0+2C0, ( ITE ) =H,Si0; ( IR ) +2NaHCO;

h. SREASY

5 AR IR
1. 55BN : Clh+2Na b 2NaCl ; Cl+Cu b CuCl ;

VO
SN RN

3CI+2Fe 2FeCls

2. EESESBRI : ClrH2220HCl

3. SLIEHISS : MnO,+4HCI (3R ) =2= MnClL+CL1+2H,0



4. 55K/ M : Clb+H,O0=HCI+HCIO ; Cl+H,O=H"+CI+HCIO

5. 85K/ ; 2F,+2H,0=4HF+0;

6. IREE IR AR : 2HCIO L 2HCI+021 ;

7. S85RXM : Cl,2+2NaOH=NaCl+NaClO+H,0 ; Cl,+20H = CI+CIO+H,0O
2Cl+2Ca(OH),=CaCly+Ca(ClO),+2H,0 ; Cla+20H = CI+ClO+H,0

8. ZHR. ZBH. EEBKPEETSHPERERMN

Ca(ClO),+H,0+C0,=CaCO;|+2HCIO ;  2NaClO+H,0+C0»=Na,CO5+2HCIO

SR

2HCIO

2HCI+O51
9. |BEFINW : SSAEMNIRPIIGIEERERN , BIERIRAR , AIF-EEE
TUE , AJATERIARPESETF : Ag+Cl=AgCl|

10. MEBERKREER : Cb-i2Br=2CI+Br; ; ChL+2I'=2Cl+], ; B2 =2Br+D

7~ HHERAEAS]

1, Z&EMEHFIZKRAL © SO+H20=H,S0s

2, ZEMMFISEMISRAL © SO2+Ca0=CaS0s

3. ZEMFRMSSEMIARAL © SO(4)+2NaOH=Na,S0s+H:0 ;
SO»(iF)+NaOH=NaHSO;

4, ZEMFFIERAL © SO2(4)+2NaHCO;=Na,SO3+H,0+2C0;

SO»(iF)+NaHCO3=NaHS03+CO»
5. ZEWHRARAERAL : SOr+2H,S=3S|+2H,0
6. —EIFIEEBRFEICERRAL | SO:+Xo+2H,0=H,S04+2HX(X=CI. Br. I ;

F BR5M

7. —ERUREERES SN : 250210 —ZA—L 2S0;
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8. =& SK . WESMHIRN  SOs+H0=H,S0s ; SO3+Ca0=CaSOs; ;
SO3+2NaOH=Na>SO4+H,0O

9 . FSFIESRE : N0, 202,

10, —"AtASRSKRA : 2NO+0,=2NO;

11, Z8M&E5KRM : 3NO,+H,0=2HNO;+NO

12, SHNSIIBETRIIERITE | 3NO+H,0=2HNO3+NO ;  2NO+0,=2NO;
4NO»+0,+2H20=4HNO; ; 4NO+30,+2H,0=4HNOs

13. SHNEYFISRNIARAEL : NO+NO+2NaOH=2NaNO»+H,0

2NO>+2NaOH=NaNOs+ NaNO; +H,O

. |, HEL. WRER
BiEEE
TR
2. S 5/KMIRM : NH;+H,0 == NH;+H,0

1. & : N,;+3H, 2NH;

3. SUKFEEE : NH3*H.0 =2= NH31+H0

4. |5 HCl SBEAYR N : NH3+HCI=NH4Cl ; 2NH3+H2S04=(NH4)2SO4
NH;3;+HNO3;=NH4NOs3 ; NH;3+H,O+CO,=NH4HCO3

6. §RENSZHOMR © NH4Cl =2=NH31+HCI1 ;  NHHCO3; =2=NH;31+H,01+CO21
= —p . fiefl 7

7. REYMELE : ANH3+50; 4NO+6H,0

A
8. EAYEIE : 2NH4Cl+Ca(OH), =2=CaCl,+2NH;31+2H,0

9. IRFRERANHE/N © 2H2S04(R)+Cu === CuSO4+2H,0+S0,1

10, SREREEFIBRZ AL © 2H2SO4(GR)+C =2= CO,1+2H,0+2S0,1

11, SREESFNSRININGRMA TR : 6H2S04(R)+2Fe =2= Fey(S04)5+6H20+3S011
12, REEESFSARAL © Cut4HNOs(R) = Cu(NO;3)+2N021+2H,0

13. EEBEFISIRAL : 3Cu+8HNO(F%) = 3Cu(NO3)+2NOT+4H,0
-10-




1. CH,COONa + NaOHCin)NaZCQ +CH, T

2. CH, +20, — (0, +2H,0
3. CH, +Cl, —£ 5 CH,Cl+HCI

4. CH,Cl+Cl, —£5CH,CI, +HCI
5. CH,Cl, +Cl, —~>CHCI, + HCI
6. CHCI, +Cl, —“>CCl, + HCI

7. CH, —£ 5C+2H,

h. &R

1. CH, -CH, -OH—%"%_,CH, =CH, T +H,0

1700 C

2. CH, =CH, +Br, — CH,Br—CH,Br
3. CH, =CH, +H %cm ~CH,

4. CH, =CH, +HCl — CH, —CH,Cl

5. CH, =CH, +30, ——2CO, +2H,

6. CH, =CH2+H20—‘%CH ~CH, -OH

7. nCH, =CH, {W’J MRy +CH, —CH, T

g

0

8. nCH, =CH, —=% 5  tCH-CH,}

9. CH, =CH—CH =CH, +Br—Br —CH, = CH-CH-CH,

Br

10. CH, =CH~-CH =CH, +Br~Br—GH, ~CH=CH-CH,

Br

-11-
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1. nCH, =CH-CH=CH, —*%  —CH, -CH=CH-CH},
12. nCH, = CH-¢ = CH, —= CH, -CH =¢-CH 1,
CH, CH,

+.
1. CaC,+ 2H,0 —Ca(OH), + HC=CH?

2. 2CH = CH + 50, —54C0, + 2H,0

3. CH=CH +Br, —>(FH=€JH

Br Br
Br Br Br Br
4. (LJH=83H+Br2 —)%:H—¢H
Br Br

5. CHECH+H2LAE?‘<”>CHZ = CH,
6. CH, =CH, +H, %ff‘HcH3 ~CH,

7. CH=CH +HC1%CH2 = CHCI

+—. FBER

@ +Br, —— @Br+ HBr
1.

@ +HO - NO, 8%, NO. 10
2.

60°C

@ +HO-SO,H—vewe @SO3H+ H,0
3.

@ +3H fEAbF s
4. P

CH, CH,
,\ N N
. @ +3HO - NO, w0, O 02+3H20

NO,

-12 -



s,  CH, CH,

HO,S SO

+3HO-SO,H — 3H+ 3H,0

SO, H
+=. GilfGH~m

1. C, H,, —>C.H, +CH,,
2. C,H,,——>C,H,, +C,H,
3. C,H,, —*>CH, +C,H,

4. C,H,—%>C,H, +C,H,

+=. &tz
1. CH3CH2Br+H20N+H>CH3CH20H+HBr

2. CH,CH,Br + NaOH—"%—> CH,CH,OH + NaBr

w

. CH,CH,Br + NaOH—"CH, = CH, T +NaBr+ H,0

. CH, = CHCl+H, —=*% , CH,CH, CI

N

W

. nCH, = CHCl—=** 5 —CH, - CHCt}:

+m. ZEE

1. 2Na+2C,H,OH — 2C,H,ONa+H, T

2. Mg+2C,H,OH - (C,H,0),Mg+H, T

3. 2A1+6C,H,OH - 2(C,H,0),Al+3H, T

4. 2Cu+0, —452Cu0

5. CuO +C,H,OH — Cu +CH,CHO

. 2C,H;OH +0,—*-2CH,CHO +2H,0 (4, 5 A

. CH,CH,OH + HBr — CH,CH,Br + H,0
13-




8. CH,CH,0H—®:%: ,CH, =CH, T +H,0

1700 C

9. 2CH,CH,0H—*%% ;CH, —~CH, -O-CH, —-CH, +H,0

1400 C
10. C,H,0+30,—*52C0, +3H,0

11. Z#KeHIZ8 : CH, = CH, + H,0—*“_, CH,CH,OH

—JET., P

12. Sa{K@KAEHIZAS - CH,CH,Br + NaOH—2—> CH,CH,OH + NaBr

+h. #FEH

OH

| @OH+3Br2 eBr@BrHHBr
Br
(l)H
> 3HO-NO, + @OH - OZN‘@NOZ +3H,0
NO,

OH

|
. 3HO-SO,H + @OH — HOsS SOH4 3H,0

SO;H
@OH + NaOH — @ONa+ H,0
4.
ONa OH
@ +CO, +H,0 — @ ! +NaHCO,
5.
OH
@ +Na,CO, — @ON'%r NaHCO,
6.
) @OH+ INa _)2@>ONa+ H2 T
7.
@ £l M)@C‘+ HCI
8.

X
@Cu H,0— ey (S OH 4 ey
R, IR
- 9.

—_

w

AERR AL HIE
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+. B
1. CH,CHO+H, %)CH3CH20H
2. AgNO, +NH, -H,0 — AgOH { +NH,NO,
} RRUARHI=
3. AgOH | +2NH, -H,0 — Ag(NH,),0H + 2H,0
4. CH,CHO +2Ag(NH,),0H —**_5 CH.COONH, +2Ag{ +3NH, +H,0
5. CuSO, +2NaOH — Cu(OH), ¥ +NaSO,
6. 2CH,CHO + Cu(OH), ——Cu,0 | +2H,0 + CH,COOH

7. HCHO +H, —CH,0H
A

8. HCHO + 4Ag(NH, ), OH—*%_, NH,HCO, +4Ag{ +7NH, +2H,0

?H OH

|
nH@H+ nHCHO — %42, ‘L@CHZ_M nH,0
bk

10. 4#4kst : nC H,OH + nHCHO —%#%_, {C H,OHCH 48 nH,O

b

9. EPEEMIASHISERIZFIAL -

11. Ziskibi%4IZE - CH = CH + H,0—*“ 5 CH,CHO
12. ZWEEMiESIZE : 2CH, = CH, + 0, —““_, >CH,CHO

—JET, P

13. 2— mEsEspEg - 2CHs - (le ~CH, +0, —M“éf*” 2CH, - (”: ~CH, +2H,0
OH 0O

+t. S

1. CH,COOH +HO - C,H, %CHSCOOCZHS +H,0

2. CH,COOH +HO - CH, «*%,CH,COOCH, +H,0

CH.=OH | »cn,coon taso. ,CH:COO=CH, - oy g
CH, - OH > CH,CO0-CH,

3

4. 2CH,CHO + 0, —*“_ 2CH,COOH

5. ThrEi=#2 8 : 2CH,CH,CH,CH, + 50, ‘F“fj—:""‘”PMCHpOOH +2H,0
—El

-15-




T\, B8

1. HO—so3H+CH3CH20H<M%>CH3CHZOSO3H+H20
2. HO~NO, +CH,CH,0H "2 CH ,CH,0NO, + H,0

3. CH,COOC,H, +H,0«2% CH,COOH + HO - C, H,

CH,—OH CH,C00 - CH,

4. GH —OH +3CH3COOH(——WH%>CH3COO—(|}H +3H,0
CH, -OH CH,COO-CH,

CH, - OH C,,H,,CO0—CH,

5 ?H —OH +3C17H33COOH<ﬁZS&—> C17H33COO_§H +3H,0
CH, -OH C,,H,,CO0 - CH,
CH,-OH | C,,H,,CO00—CH,

6. CH —OH +3C,,H,;,COOH « -9« 5 C H,.COO-CH +3H,0
| 17735 A 77735 2
CH, -OH C,,H;;COO-CH,

CH, -OH C,,H, COO-CH,

7. CH —OH +3C15H31C00Hﬂf&—> C15H31COO—|CH +3H,0

CH, - OH C,.H,,CO0 - CH,

+h. iHig

C,;H,,CO0 - CH, C,;H;,COO =~ CH,
1. C;H,,CO0-CH +3H, % CiyH,;CO0~CH
—rxl,
C17H33COO - CH2 C17H35COO _CH2
C,;H;,CO0~CH, CH,-OH

2. C,;H;COO-CH +3H20<M%>3C”H35COOH+ (H -OH
C,,H;;CO0 -CH, CH, -OH
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