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Ƅ˨ŖőŐ˧ ł˱ˡźŐ ł́őŏłņƂ‌ųžŭŶžź ųŽŅłŴř̕
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pH pH
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 Īĩłàłĩ  
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B A

 ĪĪłàłĦ  

 Īīłàłĥ  
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Īīłàłħ  
 ( )BaO SO CO K O, , ,3 2 2

ĪĬłàłĥ  

0 2* 0 2*

ĪĬłàłĦ  

HF  ĪĬłàłħ  

HX HA ĪĬłàłĨ  

ĪĬłàłĩ  
YOH XOH BOH

pH
BOH YOH 
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0 0006 1* molL−  Īĭłàłĥ  
(CH COO )3

−

0 02*
ĪĭłàłĦ  

Ka2
Ka1

 Īĭłàłħ  

( )Ka

/ HF ĪĭłàłĨ  
/

              (log ,log ,log ,log )2 0 3 3 0 5 4 0 6 5 0 7= =* * * *  īĤłàłĥ  

 a) log54                                       b) log 1
2

                                             c) 10 1 7− *                                               d) /10 11 4− �
pH = 2 7* īĤłàłĦ  

d
 pH da pH b c= − → =  → = = × =+ + − = + − −log[H ] [H ] [H ]/10 10 10 102 7 3 �

pH HA  īĤłàłħ  
( )Ka = × −5 10 5 HA

pH / N O s2 5 ( )  īĤłàłĨ  
 (N , : )= = −14 16 1O gmol N O2 5 (s) 3 15*

 īĥłàłĥ  

H H O l+ −+ →(aq) OH (aq) ( )2

 īĥłàłĦ  
0 5*  īĥłàłħ  

 ]Īĩ à ħ[  ]Īĩ à Ħ[  ]Īĩ à ĥ[  ]ĪĨ[

 ]ĪĪ à Ħ[  ]ĪĪ à ĥ[  ]Īĩ à ĩ[  ]Īĩ à Ĩ[
 ]ĪĬ à ĥ[ 	 SO CO3 2−   ]Īī à ħ[  ]Īī à Ħ[  ]Īī à ĥ[

  ]ĪĬ à ĩ[  ]ĪĬ à Ĩ[ 	 "80   ]ĪĬ à ħ[  ]ĪĬ à Ħ[
 ]Īĭ à ħ[  ]Īĭ à Ħ[ 	 1 8 10 6* × − 6 10 4 1× − −molL  ]Īĭ à ĥ[
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 Ka = × −8 10 6 HF H O H O(aq) (aq) F (aq)+ ++ −
2 3  ]Īĭ à Ĩ[

 a pH) b)2 7* c)0 3* d)2 10 3× −   ]īĤ à Ħ[ 	a =1 8/ b = 0 3/ c = × −2 10 2 d = × −4 10 12    ]īĤ à ĥ[
 ]īĥ à ĥ[ 	 18 9* mg    ]īĤ à Ĩ[ 	 0 5* mol   ]īĤ à ħ[

 2 10 14× −   ]īĥ à ħ[ 	 2 22 2 2HCl s MgCl H O l(aq) Mg(OH) ( ) (aq) ( )+ → +   ]īĥ à Ħ[
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̤͠ƓŹ˝łųŅ̫ŖĥĦħĨĩ
ƃŐˑŵŮłŸˑƂņ̒źłŐŮĪĨĪĨĪĨĪĨĪĨ �

óƀ̓ˑ̖ŏłĥĦĤłãƀšŶņŝźł̢ņź ł˲ Œ͜ƧŅŐŎô

ņƂ‌ųžŭŶžźłņ˙łŜˑōźłƄŲ˶ˑƧņ˛ł Īĩ
çŐ˧Ů‌ƄźłŴŎłŅőłƀ˥ˤ̑łáƀ˥ˤ̑èłͅŐŢņ̪łœņŖŅŒͻłņƂ‌ƄŲŏžŶ˒ł̶ŏŒŮłƦņ˯ł

( )C H OH2 5  
(H O)2

BaSO4 Ca3 4 2(PO ) AgCl
Fe(OH)3 Fe(OH)2

( H )C25 52 (C H )8 18 H C

 

C H8 18

CO(NH )2 2

C H25 52

C H O57 104 6

C H O6 12 6

C H18 38

Īĩ
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ņƂ‌ƗͻƓ̀ł

ł

CO H2C Hn n2 1+C Hn n2 1+CO2C Hn n2 1+

(R)
( )C H6 14

(R )» ′R

C H COOH17 35

C H O57 110 6
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 ]ĪĨ[ ĥł
 ]ĪĨ[ Ħł

 ]ĪĨ[ ħł

 ]ĪĨ[ Ĩł

 ]ĪĨ[ ĩł

 ]Īĩ[ Īł
C H8 18  ]Īĩ[ īł

  ]Īĩ[ Ĭł
 

 < > > <  ]Īĩ[ ĭł
 ]Īĩ[  ĥĤł

(C H )8 18 (C H )25 52

 ]Īĩ[ ĥĥł
  ]Īĩ[ ĥĦł

 ]Īĩ[ ĥħł

 ]Īĩ[ ĥĨł
K+ NH4

+ Na+

 ]Īĩ[ ĥĩł
 ]Īĩ[  ĥĪł

 CH COOH3 2 12− −(CH )
 ]Īĩ[ ĥīł

 ]Īĩ[ ĥĬł

( )b  ]Īĩ[  ĥĭł

b a  ]Īĩ[ ĦĤł

 ]Īĩ[ Ħĥł
 K+ Na+

(RCOO Na )− +   ]Īĩ[ ĦĦł
Na+ K+

D C<  ]Īĩ[  Ħħł
D C

E D>
D E

B D>
D B

Mg2+ Ca2+ ( )B  ]Īĩ[ ĦĨł

Mg2+ Ca2+  ]Īĩ[ Ħĩł

Mg2+ Ca2+  ]Īĩ[ ĦĪł

 (R COO) (s)− 2 Mg Mg2+

 ]ĪĪ[  Ħīł

   ]ĪĪ[ ĦĬł

   ]ĪĪ[ Ħĭł
 ]ĪĪ[  ħĤł

RC H SO Na6 4 3

C H SO Na20 33 3  ]ĪĪ[  ħĥł
RC H SO Na6 4 3

− +

 Ca2+ ( )a  ]ĪĪ[ ħĦł
( )b Mg2+  

( SO )− −
3  ]ĪĪ[ ħħł

Mg2+ Ca2+

 ]ĪĪ[ ħĨł

 ( COO )− −
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çŷŽŏł̴ō̒ŚłőŏłˈƅŅ̫Ŗł̴źŅŏŅè

åàŏőŅŏłƀźņ˓˪Ŗņ˛æłˈƅŅ̫Ŗ

CO2 H2

( (NH ) )CO 2 2
( )CCl4

2 22......( )........( ) ( ) ( )A aq CaCl aq NaCl aq+ → +J¼wn
A

CH CH COO Na CH CH C H SO Na3 2 16 3 2 11 6 4 3( ) ( )- -- + - +

 (2) ½k¹¹¨ï¥IQ (1)½kk¹¹¨ï¥IQ

HB HA

( )NO2
- / (HNO )2

HNO2
( / )Ka = × -4 5 10 4 HNO2

emf
O g H O l e OH aq E V2 22 4 4 0 40( ) ( ) ( ) /+ + → = +- -

Zn aq e Zn s E V2 2 0 76+ -+ → = -( ) ( ) /
Fe aq e Fe s V2 2 0 44+ -+ → = -( ) ( ) E /

B A

B A

/

/

/

ƙͩƓ˨˝łŷžŵŢłŽłŬ˚͉ˑ̕łƄ́ņ˚ƒł̴˔˽őłƀ̓ˑ̖ŏłĥĦĤłã̢ņō˔źŅłˈŐź Ĩãƀō̒ŚłŏŅŐš˝

ŌːŚłĭłãşƔƓ˽łˍŢņŖ ƀŝŖž˔źłŷŽŏł̱őƔŏłŸƂŏ˲ŅŽŏł̴˚ņ˛

ãƄŲŏŅž˜ņ˭‌ŷņ˜łŽłŷņ˜

)Ĭæł̱őņŹ˽ł̢žź˲ʾ

ĥĨĤĦłųņŖłſņźł őƕͪƓƁ˽łˍ˙ƕ˜ł őŏł őƕ˼Ůłˢƒņ˭łŽłŴ˭ŅŏłŏŅ˲ʾł̢ņːŵŞŽŅŏłŽłųņŕŲő͉ͩłáƀ˜Ņ˲Ɣƒł̢Ņ˲ƕźʾ‌‌ ˜Ņŏ

łåħæłƄŹˑ˽łãƙͪņƁ˜ł̢ņō˔źŅłˈƅŅ̫Ŗ

ĥĨĤĦ/ĤĪ/Ĥīłã̢žź˲ łʾ˧˚ƒņ˝

)
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åàŏőŅŏłƀźņ˓˪Ŗņ˛æłˈƅŅ̫Ŗ

20 C II

Y X
( )C

X

Y
...( )...( ) ...(B)...(aq) ( ) ( )A s X aq Cu s+ → ++2

II

pH = 4 HA 10-n

n

OH- H+

B A

( )Cl pm- =ÌI÷{ 181

( (

Na O Fe O H O Al O SiO MgO2 2 3 2 2 3 2- - - - -

Na O2

a NO g O g NO g) ( ) ( ) ( )2 22 2+
a

b N O g NO H) ( ) (g)2 4 22 0∆ >
c CO g H g g H g) ( ) O( ) CO ( ) ( )+ +2 2 2

b N O2 4

/

/

/

/

/
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ſŒŹ˜ ̐˚ŏőåàŏőŅŏłƀźņ˓˪Ŗņ˛æłˈƅŅ̫Ŗ

Őˑ˽ņ˙ł̙Ŏłſņ˓˛ł őŏ

a NO g N g O g E kJa) ( ) ( ) ( )2 3812 2→ + =

b CO g O g CO g E kJa) ( ) ( ) ( )2 2 3342 2+ → =

B A

((
(

/

ĦĤłłłłłłłłłłłłłŠŹ˫)



ĦħĦ

)ĥæł̱őņŹ˽ł̢žź˲ʾł˧Ŗņ˛
/ ( ]Īī[ ĥł

NH3 ]ĪĬ[

Cl g2 ( ) ]īĩ[

]īħ[

]īĨ[ Ħł

Mn O Mn Mn
*

: ( )4 4 2 1 7- + - = - ⇒ = + / (

NO N N
*

( )3 3 2 1 5- ⇒ + - = - ⇒ = + / (

C = - = -4 5 1 / (

/ ( ]īī[ ħł

/ (
/ (

/ (
/ (

?gAg e mole
e

molAg
mole

gAg
mol

= × ×
×

× ×-
-

- -9 03 10 1
6 02 10

1
1

108
1

23
23

*
* AAg

= 164gAg

]īĤ[ Ĩł
pH pH H HHX Hy HX HY( ) ( ) [ ] [ ]= ⇒ =+ +

⇒ =[ ] [ ]HA HBHX HYα α / (

AgHX molHX
g

BgHY molHY
gHX HY× × = × ×

1
50

1
150

α α

AgHX molHX
gHX

BgHY molHY
gHYHY HY× × = × ×

1
50

3 1
1502

α α
( / )0 5

⇒ =
AgHX
BgHY

1
9

2( / )0 5

0 1* pH / ( ]ĪĬ[ ĩł

/ (
HA ]Īĭ[

α = = =
+[ ]

[ ]
H
HA

( / )0 52
0 02
0 1

0 2
*
*

* / (

K H A
HAa =
+ -[ ][ ]
[ ]
( / )0 52

�

[ ]HA Ka= - = ⇒ = × = ×0 1 0 02 0 08 0 02 0 02
0 08

5 1
2 2

* * * * *
*

( / ) ( / )0 5 0 5
� ��� ��� 00 3- / (

/ ( ]Īĩ[ Īł

II

[ ] [ ]HCl H pH= = =+ - -10 10 2 / ( ]īĥ[ īł

?mLCO mLHCl aq molHCl
LHCl aq

molCO
molHCl

2

2

250 0 01
1

1
1

2

= × ×( )
( )

*

( /0 55 0 5
0 5) ( / )
( / )

× =
22 4
1

56

2
22

2
* L

molCO
mLCO �

/ ( ]Īĩ[ Ĭł

/ (
/ ( ]ĪĪ[

R C H C H COOK C H O K: 17 35 17 35 18 35 2⇒ ⇒ / (
/ ( N O2 5 ]īĤ[ ]ĪĬ[ ĭł

/ (

Li O s H O l Li aq OH aq2 2

2 2 2
2 2( ) ( ) ( ) ( )+ ⇒ ++ -

( / ) ( / ) ( /0 5 0 5 0 5� ���� ���� ))

[ ] [ ]H OH+ - -
-

-
-= × ⇒ =

×
= ×2 10 10

2 10
5 10

2 2
3

14

3
12

( / ) ( / )0 5 0 5
]īĥ[ ĥĤł

pH H

OH

= ⇒ = = × = ×

⇒ =

+ - - -

-
-

10 7 10 10 10 2 10

10

210 7 11 0 3 11

14

* * *[ ]

[ ]

( / )0 5

22 10
5 10 211

4

×
= ×-

- ( / )0 5

[ ] [ ]BOH OH
= =

×
= ×

- -
-

α
100

5 10
2

100

2 5 10

2 2

2
4

2

( / ) ( / )

( / )

0 5 0 5

0 5*

?gBOH LBOH aq molBOH
LBOH

gBOH
molBOH

= ×
×

×
-

1 2 5 10
1

35
1

2

2
( )

*

( / )

( /

0 5

0 22 2
0 875

5 0 5) ( / )
= * gBOH

/ ( ]īĨ[ ĥĥł

Cr O aq H aq e Cr aq H O2 7
2 3

214 6 2 7- + - ++ + → +( ) ( ) ( )
/ ( / ( ]īĩ[ ĥĦł

/ (
/ (

/ ( Fe2+ / ( ]īĪ[ ĥħł

/ (
Mg s Mg aq e( ) ( )→ ++ -2 2 / (

/ (
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ņƂ‌ųžŭŶžźłņ˙łŜˑōźłƄŲ˶ˑƧņ˛ł Īĩ

↑ + = 
˚Œ̀ Ő˥ŖŅ 

R R COOH-
-COOH

           
 ̸˥ű˧Ŗ Œ˨ŖŅ 

 �

 ņƂ‌ſŐ˧˧Ů‌Ʀņ˯ 
Ƅ˰žͻņŚ ſŐ˧˧Ů‌Ʀņ˯ 

 RCOO Na- +

 RCOO K- +

RCOO NH- +
4 �

Mg2+ Ca2+

ņƂ‌śžŵ˾ź şŅž˰Ņ 

II

Ő˚Ő˫łƃņƂ‌ſŐ˓˓Ů‌Ʀņ˛łƃž˫Ž‌̱ ŕ˫ł őŏł ĪĪ
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NaOH

ſŐ˰őž́ ſŐ˧˧Ů‌Ʀņ˯ 

ņƂ˲ņ˙łŽłņƂŐˑŖŅł Īī
ņƂ̆ņ˭ Ž ņƂŐ˥ŖŅ 

pH pH
œž˥˰ő˒ ̆ņ˭ Ž Ő˥ŖŅ 

H+ (aq)

( )H O3
+

pH
HF CO2 SO3 N O2 5 HCl 

OH aq- ( )
( )OH-

( )OH-

pH
NH3 NaOH Na O2

CaO Li O2 BaO NH OH4

ƃŐˑŖŅłˈőŐ̖łŽłņƂ‌ųžŵōźłƄŭ˚Ɠ͑ŭŶŅłƗ͠ņ˜ņŖőł ĪĬ
 ƄŭˮƓͥŭŶŅ Ɨͼņ˰ņŖő 

←
 HI HBr HCl H SO2 4 HNO3

LiOH NaOH KOH Ca OH Ba OH, , , ,( ) ( )2 2

KBr aq NaCl aq( ) ( ),

←

. NH3 HF

←

 ̏˰žͼ ƀ˿őŏ 

 ( )α

 × =

ã̏˰žͼ ͈Ŷŏņšź ̸˨̑ž˰ ͅžō˰ 

 HCl aq H aq Cl( ) ( ) (aq)→ ++ - �

 HF aq aq F aq( ) H ( ) ( )+ -+ �

 


